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PL1 – Towards Personalized Interventions: Balancing 
(Epi)Genetics and Environmental Factors

PL1
Towards Personalized Interventions: Balancing Genetics 
and Environmental Factors

Loos, R. J.
Novo Nordisk Foundation Center for Basic Metabolic Research, University 
of Copenhagen, Copenhagen, Denmark; The Charles Bronfman Institute for 
Personalized Medicine, Icahn School of Medicine at Mount Sinai, New York, USA

Obesity is a multifactorial disease, resulting from an intricate interplay 
between genetic and environmental factors. It is defined by a simple 
 metric; i.e. a body mass index (BMI) of 30 kg/m2 or more. Because of the 
simplicity of this metric, it is no surprise that obesity is a heterogenous 
condition. Two individuals that have obesity may differ in the underlying 
causes of their weight gain. They may also differ in the presentation of 
disease, its prognosis, the complications, and the response to treatment. 
To account for this heterogeneity, there is a growing interest to subclassify 
obesity in smaller, more homogenous subtypes. 
So far, subclassifications have been predominantly performed based on 
clinical features in individuals that have obesity (i.e. phenotypic subclassi-
fication). With the increasing number of genetic variants associated with 
obesity, genetic subclassification has become possible. A key advantage of 
subclassifications that are based on genetic variants is that they may reveal 
new insights in the etiology of the disease and its subtypes. In addition, 
genetic subclassification can be done early on in life, before the onset of 
disease, allowing for a timely prevention.
I will review various approaches to implement genetic information in the 
subclassification of obesity and will discuss how these subtypes may help 
reveal new biological pathways. A more precise diagnosis is key to more 
precise prevention and treatment strategies tailored to the specific sub-
type, more precise prediction of the obesity subtypes, and more precise 
prognosis.

PL2 – A Year in Public Health

PL2.01
Co-creating interventions together with youth to improve 
their energy balance behaviours

Chin A Paw, M.
Department of Public and Occupational Health, Amsterdam UMC, Amsterdam, 
Netherlands

Many obesity prevention programs have been developed with most hav-
ing only limited and short-term effects. The large majority of interventions 
have been developed and implemented mostly top-down with limited 
input from youth themselves, resulting in interventions that do not meet 
their needs and interests and therewith have limited uptake. Co-creating 
interventions with the target population has shown promise in provid-
ing more effective and sustainable solutions as such interventions are 
centred on individuals’ needs and circumstances; hence, co-creation may 
be the effective solution to improving energy balance behaviours thereby 

contributing to prevention and treatment of obesity. In this lecture, I am 
keen to share examples of how I strive to make research more inclusive 
by collaborating with youth as co-researchers in the development, imple-
mentation and evaluation of interventions aimed at promoting healthy 
energy balance behaviours.

PL2.02
Digital Technology Approaches to Prevention and Treatment 
of Obesity

Crutzen, R.
Department of Health Promotion, Care and Public Health Research Institute, 
Maastricht University

For adequate prevention and treatment of obesity, it is crucial to be aware 
of Lewin’s formula indicating that behaviour is a function of a person 
and their environment. Digital technology provides opportunities with 
regard to (measurement of) all three elements of this formula. This raises 
the question how existing digital technologies can be used to improve 
behaviour change science in general and prevention and treatment of 
obesity specifically.
This talk sheds light on two answers to this question: application and 
innovation of theory. Digital technology can be used to apply behaviour 
change methods in practice. For example, providing computer-tailored 
feedback based on a social-cognitive profile. Technology can also be used 
to innovate theory, which is less common, but results in more progress. 
For example, technology provides opportunities to triangulate ecological 
momentary assessment (EMA) with smartphone native sensor data to 
track behaviour and environmental factors. If the opportunities provided 
by technology are combined with a rationale on how and which data to 
collect, then these data can be used to answer theoretically driven ques-
tions. Answering such questions results in better theories to both explain 
and change behaviour. This is highly relevant for more effective and more 
efficient solutions in both prevention and treatment of obesity.

PL3 – A Year of Advances in Obesity in Children 
and Adolescents 

PL3
A year of advances in child and adolescent 

Baur, L. A.
University of Sydney, Sydney, Australia

There has been growing awareness of the links between obesity and the 
COVID-19 pandemic. Reports from China, Europe and North America 
documented increased weight gain among children and adolescents, 
an apparent consequence of pandemic-associated decreases in physical 
activity, increased screen time, changes in dietary intake, food insecurity 
and family and individual stress. This has been termed a “syndemic” of 
COVID-19, food insecurity and obesity (1). Increased reports of disor-
dered eating/ eating disorders in young people have also been observed. 
High BMI also emerged as a major risk factor for severe COVID-19 infec-
tion in adolescents and children.
The publication of the first RCT of liraglutide, a GLP-1 receptor agonist, 
occurred in mid-2020 (2). Since then, liraglutide 3mg (administered 
daily SC) has received FDA approval for the treatment of adolescents 
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senescence is rapidly becoming recognized as an important mediator of 
stress-induced tissue dysfunction. We demonstrate that senescent fat cells 
secrete factors known to be pro-inflammatory and propose that these fac-
tors drive inflammation and pathology in human adipose tissue, impact-
ing whole body health. Using drugs currently on the market for other 
purposes, we show that manipulating adipocyte cell cycle entry and pro-
gression enables one to influence the formation of senescent cells. These 
studies identify an unappreciated aspect of human adipocyte biology, the 
activation of a cell cycle program in obesity and hyperinsulinemia, which 
could pave the way for novel treatment strategies for obesity and associ-
ated co-morbidities, such as type 2 diabetes.

PL5 – Update on Guidelines 

PL5.01
Clinical Impact of the Concept of Obesity as an ABCD

Mechanick, J. I.
Mount Sinai Heart, Icahn School of Medicine at Mount Sinai, New York, USA

Adiposity-Based Chronic Disease (ABCD) is a new model to interpret 
obesity with the intent to implement preventive care modalities as early 
and sustainable as possible. The cardinal features of the ABCD model are 
(1) inclusion not only of abnormally increased adiposity amount, but also 
abnormal distribution (with an emphasis on ectopic fat) and abnormal 
function (i.e., the adipocyte secretome); (2) four-stage progression from 
“risk” (due to primary drivers – genetics, environment, and behavior), 
“predisease” (e.g., overweight), “disease” (e.g., obesity), and “complica-
tions” (biomechanical and metabolic); and (3) mapping of prevention 
modalities to stage (primordial with stage 1 risk; primary with stage 2 
predisease; secondary with stage 3 disease; tertiary with stage 4 compli-
cations; and quaternary at all stages to decrease overmedicalization. The 
clinical impact of considering obesity as an ABCD is (1) facilitated expo-
sure of early prevention targets, (2) demystifying the “obesity paradox” 
by including roles of ectopic fat and adipokines, (3) central role of insulin 
resistance leading to dysglycemia- and cardiometabolic-based chronic 
diseases, and (4) emphasis on implementation tactics through the creation 
of lifestyle medicine centers and clinical service lines to optimize and sus-
tain population-based care. Future efforts should focus on research gaps 
(e.g., imaging, molecular markers, and clinical trials); knowledge gaps 
(e.g., educational tools for healthcare professionals and the public), and 
practice gaps (e.g., new clinical practice guidelines and algorithms that 
adopt the ABCD model and context).

PL5.02
What’s new in the Canadian Clinical Practice Guidelines

Sharma, A. M.
University of Alberta, Edmonton, Canada

The Canadian Adult Clinical Practice Guidelines, released in 2020, con-
stitute an important departure from previous guidelines in a variety of 
aspects. These includes a health-centric rather than BMI-centric definition 
of obesity as well as a clear recognition of obesity as a prevalent, complex, 
progressive, and relapsing chronic disease. In addition, these guidelines 
emphasise the fact that both external and internal weight bias can pose a 
significant barrier to access to care and obesity management. As for other 
chronic diseases, the guidelines recommend a 5As (Ask, Assess, Advise, 
Agree, Assist) approach to disease management. Finally, these guidelines 
depart from the classical pyramid-model to a pillar-model of obesity 
treatment, which acknowledges that behavior change often requires the 
support of psychological, medical, or even surgical interventions.

aged 12-17 years with obesity. A Phase 3 trial of semaglutide (adminis-
tered weekly SC) is to be completed by end March 2022. Such studies are 
opening up new options for more targeted therapies of adolescents with 
obesity.
Recent years have seen concerns raised about the potential negative 
impacts of weight management interventions on mental health and dis-
ordered eating outcomes in children and adolescents with obesity. While 
systematic reviews – using aggregate data – show that professionally deliv-
ered interventions in treatment-seeking youth are associated with either 
no change or improvements in self-esteem, body image, disordered eat-
ing, depression & anxiety and quality of life (3), a small proportion may be 
at risk of adverse events. The Eating Disorders in weight-related Therapy 
(EDIT) Collaboration (4) has brought together trialists to share individual 
participant data to identify components of interventions and features of 
individuals that promote risk for or resilience to the development of eating 
disorders during and after obesity treatment. Such work is breaking down 
long-established barriers between obesity and eating disorders clinicians 
and researchers.
The prevention of child and adolescent remains very challenging in the 
presence of relative policy inaction around the upstream drivers of obe-
sity. Some European cities are however exemplars of what may be possible. 
In the area of early childhood obesity prevention, then the Transforming 
Obesity Prevention in CHILDhood (TOPCHILD) Collaboration (5) is 
using big data techniques, individual participant data and detailed decon-
struction of interventions from multiple studies to assess which aspects 
of interventions are especially effective for which populations. This high-
lights the importance of collaborative approaches to research and data 
sharing if “wicked” problems such as obesity are to be addressed.
References
1. Pryor S, Dietz W. Curr Obes Rep 2022 Feb 9.
2. Kelly AS et al. N Engl J Med 2020;382:2117–2128.
3. Jebeile H et al. Obes Rev 2021; 22:e13173.
4. https://www.editcollaboration.com.
5. https://www.topchildcollaboration.org.
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PL4 – Cellular Senescence in White Adipose Tissue:  
A Therapeutic Target to Improve Health?

PL4
Adipocyte senescence in human white adipose tissue

Spalding, K. L.
Department of Cell and Molecular Biology, Karolinska Institutet, Stockholm, 
Sweden

Many metabolic diseases, including type 2 diabetes, strongly associate 
with obesity, making obesity one of the major health challenges facing 
the world today. Obesity is usually accompanied by an increase in fat 
cell size. As fat cells become enlarged they begin to secrete factors which 
promote adipose tissue inflammation and dysfunction. The underlying 
mechanisms connecting increases in fat cell size (hypertrophy) and the 
secretion of pro-inflammatory factors are not well understood. We show 
that despite long being considered post-mitotic, mature human fat cells 
can activate a cell cycle program in association with obesity and hyperin-
sulinemia, with a concomitant increase in adipocyte cell size, nuclear size 
and DNA content. Chronic hyperinsulinemia in vitro or in humans, how-
ever, is associated with subsequent cell cycle exit, leading to a premature 
senescent transcriptomic and secretory profile in adipocytes. Premature 

https://www.editcollaboration.com
https://www.topchildcollaboration.org


Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts 3

PL5.04
Guidelines for Perioperative Care in Bariatric Surgery: ERAS 
Society Recommendations: A 2021 Update

Stenberg, E.1; Dos Reis Falcão, L.2; O’ Kane, M.3; Liem, R.4; Pournaras, D.5; 
Salminen, P.6; Urman, R.7; Wadhwa, A.8; Gustafsson, U.9; Thorell, A.10

1Department of Surgery, Faculty of Medicine and Health, Örebro University, 
Örebro, Sweden 
2Discipline of Anesthesia, Pain and Critical Care Medicine, Federal University of 
São Paulo, São Paulo, Brazil 
3Dietetic Department, Leeds Teaching Hospitals NHS Trust, St James’s University 
Hospital, Leeds, UK 
4Department of Surgery, Groene Hart Hospital, Gouda, Netherlands; and Dutch 
Obesity Clinic, The Hague, Netherlands 
5Department of Upper GI and Bariatric/Metabolic Surgery, North Bristol NHS 
Trust, Southmead Hospital, Southmead Road, Bristol, UK 
6Department of Surgery, University of Turku, Turku, Finland; and Division of 
Digestive Surgery and Urology, Turku University Hospital, Turku, Finland 
7Department of Anesthesiology, Perioperative and Pain Medicine, Brigham and 
Women’s Hospital, Harvard Medical School, Boston, MA, USA 
8Department of Anesthesiology, Outcomes Research Institute, Cleveland Clinic, 
University of Texas Southwestern, Dallas, USA 
9Division of Surgery, Department of Clinical Sciences, Danderyd Hospital, 
Karolinska Institutet, Stockholm, Sweden 
10Department of Clinical Sciences, Danderyd Hospital, Karolinska Institutet, 
Stockholm, Sweden; and Department of Surgery, Ersta Hospital, Stockholm, 
Sweden

Background: This is the second updated Enhanced Recovery After 
Surgery (ERAS®) Society guideline, presenting a consensus for optimal 
perioperative care in bariatric surgery and providing recommendations 
for each ERAS item within the ERAS® protocol.
Methods: A principal literature search was performed utilizing the 
Pubmed, EMBASE, Cochrane databases and ClinicalTrials.gov through 
December 2020, with particular attention paid to meta-analyses, ran-
domized controlled trials and large prospective cohort studies. Selected 
studies were examined, reviewed and graded according to the Grading of 
Recommendations, Assessment, Development and Evaluation (GRADE) 
system. After critical appraisal of these studies, the group of authors 
reached consensus regarding recommendations.
Results: The quality of evidence for many ERAS interventions remains 
relatively low in a bariatric setting and evidence-based practices may need 
to be extrapolated from other surgeries.
Conclusion: A comprehensive, updated evidence-based consensus was 
reached and is presented in this review by the ERAS® Society.

PL5.08
Guideline development: what else do we need?

Busetto, L.
Department of Medicine, University of Padova, Italy

Being obesity increasingly recognized as a chronic, relapsing, progressive 
disease process, the framework of its management should be more close 
to the frameworks guiding the management of other non- communicable 
chronic diseases. A new framework for the diagnosis, staging and man-
agement of obesity is needed, beyond the content of evidence-based 
guidelines. 
Aims and contents of this framework would be: 

1) To develop a shared diagnostic definition of obesity that is better 
aligned with the ABCD concept than to the usual BMI thresholds; 

2) To define a shared staging system for obesity as a chronic progressive 
relapsing disease, considering medical, psychological, and functional 
complications; 

3) To propose therapeutic targets for obesity management in adults, 
including obesity remission and body weight maintenance; 

4) To develop a new algorithm for the choice of intervention (lifestyle 
intervention alone, anti-obesity medications, bariatric surgery), based 
on the individual therapeutic target(s) and the stage of the disease 
instead of anthropometric data only.

Obesity is a multifactorial, chronic relapsing disease, and therefore long-
term multidisciplinary management of obesity is needed, beyond the 
weight loss phase only. The long-term obesity management should adhere 
to the concept of a non-communicable chronic disease holistic approach.

PL6 – How far are we from treating obesity to target? 
State-of-the-art of anti-obesity medications 

PL6
How far are we from treating obesity to target? State-of-the-
art of antiobesity medications

Wilding, J.
Department of Cardiovascular and Metabolic Medicine, Institute of Life Course 
and Medical Sciences, Liverpool, UK

Recent years have seen rapid changes in the availability of new medical 
treatments as an adjunct to lifestyle support for people living with obesity. 
Although the GLP1 RA liraglutide 3mg, given sc daily have been available 
for some time, the recent approval in the US and Europe of semaglutide 
2.4 mg weekly represents a step change in efficacy. In clinical trials, sema-
glutide results in weight loss of 15% or more in more than half the patients 
treated, and this is associated with improvements in a range of cardio-
vascular risk factors as well as quality of life. Adverse events of nausea 
tend to resolve over time with gradual dose titration. We have also seen 
approval of the MC4 receptor agonist, setmelanotide for the treatment of 
some very rare genetic causes of obesity, such as POMC deficiency, MC4R 
mutations and leptin receptor deficiency. In the future we may see even 
greater weight loss, as GLP1 RAs are combined with other gut hormone 
analogues, such as the amylin analogue cagrilintide, and combination 
drugs that target both GLP1 and GIP, such as tirzepatide. These rapid 
advances may eventually lead to personalised medicine for the treatment 
of obesity, and eventually rival surgical approaches in terms of efficacy.

PL7 – Impact of Obesity in Adolescents and Young 
Adults on Fertility 

PL7.02
Impact of obesity in adolescents on fertility

Reynolds, R. M.
University of Edinburgh, Edinburgh, UK

Rates of obesity in childhood and adolescence are increasing with adverse 
consequences for health across the lifecourse. Increasing evidence sup-
ports that child and adolescent obesity impacts reproductive health. For 
example, girls with obesity have increased risk of menstrual irregularities, 
polycystic ovary syndrome and infertility problems and are more likely to 
remain childless, than girls of normal weight. The available epidemiolog-
ical evidence of the link between obesity in childhood and adolescence 
and future fertility will be reviewed. Potential mechanisms for a causal 
relationship between early adiposity and future reproductive health will 
be considered. Options for preventative strategies and public health mes-
saging will be discussed, drawing upon the lessons learned from interven-
tions in adults with obesity and infertility.

http://ClinicalTrials.gov
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PL8 – Panel Discussion on Food Labelling 

PL8.01
Front of Pack labeling of foods

Seidell, J.
WHO Regional Office for Europe

Front of pack labeling to indicate the relative healthiness of foods is a 
potentially important tool to guide consumer choice towards heath-
ier diets. There have been many systems proposed ranging from simple 
ticks on products to more complex multiple colored codes of different 
ingredients.
The algorithms behind the criteria for coding foods and drinks have also 
been varying in degree of complexity. Some are ‘best in category’ criteria 
based on unhealthy ingredients like sugar, salt and saturated fat. Others 
have been more elaborate and sometimes healthier ingredients can com-
pensate for unhealthier ones. 
There is little evidence that from of pack labels are correctly understood 
and effective in changing dietary habits towards more whole-food min-
imally processed or unprocessed based diets. Particularly vulnerable 
groups of consumers (children, adolescents, adults with lower socio- 
economic position and elderly) do not seem to actively recognize front of 
pack labels when they make food purchases.
There are also signs that the food industry is using criteria so that they can 
formulate or reformulate foods with little effects on their healthiness but 
a more favorable category. Particularly, evidence is missing that front-of-
pack labeling reduces the risk of non-communicable diseases.
I will argue that these labels could be more effectively used to change food 
environments (e.g. school canteens, price promotions in supermarkets, 
marketing practices, government standards for reformulation) than to 
guide individual consumer choice. Front-of-pack labels put responsibility 
to consumers and are based on sometimes questionable criteria and algo-
rithms but can be more effectively used in food policies. 

PL8.03
Healthier food decisions through a mandatory EU-wide  
front-of-pack nutrition labelling scheme

Gokani, N.
School of Law, University of Essex, Colchester, UK

One of the EU’s core responses to improve nutrition is the regulation of 
food information under the assumption that well-informed consumers 
are empowered to make healthy food decisions. Despite its reliance on 
creating an informative food environment, EU law only mandates that 
back-of-pack nutrition labelling (BoPNL) is given. Evidence is clear that 
consumers find BoPNL confusing and are unable to make effective use of 
this in making healthier food decisions.
The World Health Organization has called on States to implement front-
of-pack nutrition labelling (FoPNL) which displays easy-to-use informa-
tion about the nutritional quality of the food on the front of packaging. 
FoPNL is better perceived and better used than BoPNL, especially inter-
pretive FoPNL which guides consumers towards healthier products. 
FoPNL also leads to healthier shopping baskets and encourages product 
reformulation.
Article 38 of the Food Information Regulation prohibits Member States 
from making FoPNL mandatory, while Article 35(1) only permits vol-
untary non-interpretive FoPNL which repeats information already given 
in BoPNL. Moreover, the Food Claims Regulation prohibits interpretive 

FoPNL. As a result of these rules only some consumers are exposed to 
FoPNL, schemes of varying effectiveness are in use, and the existence of 
multiple schemes can be confusing.
It is high time the EU adopted an effective, single, mandatory EU-wide 
interpretive FoPNL scheme. This would ensure a high level of consumer 
protection and public health in conformity with the EU’s obligations 
under the EU Treaties. It would also establish a level playing field for 
industry and promote the free movement of food products. However, 
the controversies surrounding the adoption of the Food Information and 
the Food Claims Regulations have shown that reaching consensus across 
Member States is likely to be extremely difficult. There is a real risk that, 
in the absence of sufficient political will, the EU may fail to adopt a sin-
gle mandatory interpretive scheme. In such a case, the EU should permit 
Member States to introduce effective national mandatory schemes.

PL8.04
Nutri-Score: an evidence-based front-of-pack 
nutrition labeling

Julia, C.
Sorbonne Paris Nord University, Inserm U1153, Inrae U1125, Cnam, Nutritional 
Epidemiology Research Team (EREN), Epidemiology and Statistics Research 
Center; University of Paris (CRESS), Bobigny, France; Public Health Department, 
Avicenne Hospital, Assistance Publique des Hôpitaux de Paris (AP-HP), 
Bobigny, France

Research on consumer response to nutritional information shows that the 
current nutrient declaration is poorly understood. Nutrient information is 
provided as a detailed list or table of figures, which interpretation requires 
a high level of health and nutrition literacy. As such, it is not easily acces-
sible, in particular for vulnerable groups. Interpretive front-of-pack labels 
fill this gap by translating the information into ready-to-use labels, that 
are particularly important in constrained environments like purchasing 
situations, which are operated in a very limited time frame.
Research shows that interpretive front-of-pack help consumers  better 
understand the nutritional value of different foods and orient them 
towards healthier food purchases. Not all interpretive formats have 
the same salience and impact on consumer behaviour, and therefore 
 comparative studies are required to identify the most effective scheme. 
Research suggests that summary and graded labels are the most helpful 
to identify healthier and less healthy products and more particularly in 
vulnerable groups. 
The Nutri-Score provides a summary, graded and color-coded evaluation 
of the nutritional composition of the product, from A/higher nutritional 
quality to E/lower nutritional quality. 
Its underlying algorithm has been investigated in cohort studies, showing 
it is associated with risk of weight gain and obesity, cardiovascular disease, 
cancer, metabolic syndrome and mortality, with consistent results in var-
ious populations.
The performance of the Nutri-Score has been extensively evaluated in 
multiple settings and in comparison with multiple formats currently in 
application in the world. Research shows that Nutri-Score is the most effi-
cient to help consumers compare the nutritional quality of various prod-
ucts and identify healthier options.
Experimental and real-life settings studies in supermarkets have shown 
that it is associated with an improvement in the nutritional quality of 
purchases, with a reduction in the purchases of sugars or fat. Simulation 
studies even suggest that its use may help reduce significantly the bur-
den of nutrition-related diseases. More importantly, studies show that the 
Nutri-Score is equally effective in vulnerable populations, showing that it 
is an equitable policy that may contribute in reducing social inequalities 
in health and nutrition.
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PL9 – Multidisciplinary Plenary 

PL9.01
Energy expenditure and body composition through the life 
course; Lessons from doubly labelled water

Westerterp, K. R.
Nutrition and Translational Research in Metabolism (NUTRIM), Maastricht 
University Medical Centre, Maastricht, The Netherlands

Introduction: The doubly labelled water method is the indicated method 
to measure total energy expenditure (TEE) under free-living conditions. 
The method was first described in 1955, initially applied for the measure-
ment of energy expenditure in small animals, and subsequently validated 
for energy expenditure assessment in humans in 1983 [1].
Methods: The doubly labelled water method typically allows the assess-
ment of human energy expenditure over intervals of at least a week. Here, 
data on TEE measurements with doubly labelled water are presented, 

accompanied by measurements of resting energy expenditure (REE), to 
allow calculation of physical activity level (PAL = TEE/REE). All data used 
in the analyses are freely available via the International Atomic Energy 
Agency Doubly Labeled Water database (https://www.dlwdatabase.org).
Results and Conclusions: TEE increases with body size. PAL is not 
decreased in overweight and obese participants. However, body move-
ment is lower in overweight and obese participants, despite similar activ-
ity energy expenditure [2]. Exercise training increases exercise economy, 
especially in untrained participants. Larger body size limits high-intensity 
activity. Thus, exercise training has little or no long-term effect on energy 
balance [3]. Physical activity increases fat-free mass during growth under 
age 18 year. Older age counteracts the positive association of physical 
activity with fat-free mass. Thus, physical activity is a determinant of body 
composition as reflected in peak-fat-free mass [4].
References
1. Schoeller DA. Am J Clin Nutr 1983;38:999–1005.
2. Ekelund U, et al. Am J Clin Nutr 2002;76:935–41.
3. Westerterp KR. Eur J Clin Nutr 2018;72:1246–50.
4. Westerterp KR, et al. Am J Clin Nutr 2021;114:1583–9.
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TS01 – Weight Loss in Special (Pharmacotherapy) 
Groups 

TS01.01
Anti-obesity medications and bariatric surgery

Miras, A.
Imperial College London, UK

In this lecture I will be presenting the best available evidence and unan-
swered clinical and research questions regarding the use of pharmaco-
therapy for obesity both before and after bariatric surgery. The impact 
on surgical complications and weight regain or diabetes relapse will be 
emphasized.

TS01.02
Marked weight loss and reduction in appetite with 
semaglutide 2.4mg weekly subcutaneous injection in a 
person with monogenic obesity secondary to a MC4R gene 
mutation

Makaronidis, J.1; Magee, C.2; Balogun, N.2; Mok, J.4; Kingett, H.2;  
Kirk, A.3; Brown, A.2; Batterham, R.2
1UCL Centre for Obesity Research, Division of Medicine, University College 
London, London, UK, Bariatric Centre for Weight Management and Metabolic 
Surgery, University College London Hospital, London, UK, Department of 
Endocrinology, University College London Hospital, London, UK, National 
Institute of Health Research, UCLH Biomedical Research Centre, London, UK 
2UCL Centre for Obesity Research, Division of Medicine, University College 
London, London, UK, Bariatric Centre for Weight Management and Metabolic 
Surgery, University College London Hospital, London, UK, National Institute of 
Health Research, UCLH Biomedical Research Centre, London, UK 
3UCL Centre for Obesity Research, Division of Medicine, University College 
London, London, UK, Bariatric Centre for Weight Management and Metabolic 
Surgery, University College London Hospital, London, UK 
4Bariatric Centre for Weight Management and Metabolic Surgery, University 
College London Hospital, London, UK

Introduction: Mutations in the melanocortin 4 receptor (MC4R) gene 
account for 5-6% of cases of early-onset severe obesity¹. Clinically MC4R 
mutations result in accelerated growth, hyperphagia and severe obesity. 

Weight management interventions to date have been largely unsuccessful 
in causing sustained weight loss in the long-term. We describe the first 
case of a person with a loss of function MC4R mutation who was success-
fully treated with subcutaneous semaglutide 2.4mg weekly, with signifi-
cant clinical, metabolic and quality of life benefits.
Case Description: A 32-year-old female with severe early-onset obesity 
secondary to a MC4R mutation was referred for weight management to 
a tertiary bariatric service. Previous weight management interventions 
including diet and exercise strategies and pharmacotherapy with sibutra-
mine and orlistat had not resulted in significant weight loss. On initial 
assessment, height was 187cm, weight 164.4kg and BMI 47.0kg/m².
She was enrolled into the Semaglutide Treatment Effect in People with 
Obesity (STEP) 1 trial, a phase 3 randomised, placebo-controlled, 
 double-blind trial evaluating the efficacy and safety of subcutaneous 
semaglutide 2.4mg once weekly in people with overweight or obesity². 
She completed 68 weeks of treatment and post-trial un-blinding revealed 
she received semaglutide 2.4mg. At the end of 68 weeks, a weight reduc-
tion of 52.4kg was documented, which reflected 31.9% total body weight 
loss and BMI reduction from 47.0 to 31.9kg/m². Mean weight loss per 
month was 3.1±0.8kg. No plateau in weight loss was observed at the end 
of 68 weeks and in the final 3 months of treatment, mean monthly weight 
loss remained 2.5kg/month. Mild nausea and an intercurrent viral illness 
were the only adverse events reported. Weight regain of 4.8kg occurred in 
the 6-week wash-out period following treatment discontinuation.
Treatment with liraglutide 3.0mg once daily was commenced following 
completion of the STEP-1 trial. This achieved weight maintenance; how-
ever, this did not lead to additional weight loss.
In this detailed review, we present weight trajectories, markers of met-
abolic health, as well as acyl- and desacyl-ghrelin and GLP-1 levels in 
response to fasting and a mixed-meal at presentation, following treatment 
with semaglutide 2.4mg weekly and following treatment with liraglutide 
3.0mg once-daily.
Conclusion: We describe the case of a person with obesity due to a 
MC4R mutation with an unprecedented response to pharmacotherapy. 
Semaglutide 2.4mg may represent an effective treatment strategy for peo-
ple living with obesity due to MC4R mutations, a group of people with 
very limited treatment options to date. Randomised, placebo-controlled 
trials in people with genetic causes of obesity are now urgently warranted 
to assess effectiveness of semaglutide 2.4mg.

https://www.dlwdatabase.org
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TS01.03
Effect of liraglutide 3mg on bodyweight in people with poor 
weight loss and suboptimal glucagon-like peptide-1 response 
after metabolic surgery: a randomised double-blind,  
placebo-controlled trial
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Introduction: Poor weight-loss after primary metabolic surgery affects 
approximately 20% of patients1. Patients with a poor versus a good 
weight-loss response post-surgery have lower circulating glucagon-like 
peptide-1(GLP-1) levels2. We aimed to assess the efficacy of the GLP-1 
analogue, liraglutide 3mg, for weight management in patients with poor 
weight-loss and suboptimal GLP-1 response following metabolic surgery.
Methods: This double-blind, phase 4 study, enrolled adults with poor 
weight-loss (<20%) and a suboptimal GLP-1 response, >12 months fol-
lowing primary sleeve gastrectomy (SG) or Roux-en-y gastric bypass 
(RYGB). Patients were randomly allocated (1:1), stratified by operation 
and type 2 diabetes status, to subcutaneous injection of liraglutide 3mg 
or matched-placebo once daily for 24 weeks, plus a lifestyle intervention. 
The primary end point was percentage change in bodyweight (%BW) for 
liraglutide 3mg versus placebo. Cardiometabolic risk factors and safety/
tolerability were also assessed.
Results: 70 patients were randomly assigned to liraglutide 3mg (n=35, 
BMI=41.6±6.9 kg/m2) or placebo (n=35, BMI=44.6 ±8.3kg/m2). 
Estimated change in mean %BW from baseline to week 24 was −8.82% (SD 
4.94 ) with liraglutide 3 mg (n=31) versus −0.54% (SD 3.32) with placebo 
(n=26). The mean difference in BW% for liraglutide 3 mg versus placebo 
was −8.03 percentage points (95% CI −10.39 to −5.66; p<0.001), Figure 1. 
Participants were more likely to lose ≥5%, ≥10%, and ≥15% bodyweight 
with liraglutide 3mg versus placebo Figure 2. Greater improvements 
were seen with liraglutide versus placebo in bodyweight, fat mass, sys-
tolic blood pressure, HbA1c, fasting plasma glucose, total cholesterol and 
HDL cholesterol. Adverse events were more frequent with liraglutide 3 mg 
(80·0%) than with placebo (57.1%). The most common adverse effect was 
nausea, reported in 51.4% of patients treated with liraglutide 3mg, and 
20.0% with placebo. No serious events occurred.
Conclusions: In adults with poor weight-loss and suboptimal GLP-1 
response following metabolic surgery, liraglutide 3mg once-daily achieved 
superior and clinically meaningful decrease in bodyweight compared to 
placebo.
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TS02 – Role of Food Environment to Obesity Prevention

TS02.01
Do neighbourhood food environments matter?

Thornton, L. E.
Department of Marketing, University of Antwerp, Antwerp, Belgium

Studies investigating the associations between the presence of neigh-
bourhood food stores and food behaviours are premised on assumption 
such as if healthy food stores are available locally, people will access these 
stores and have healthier diets. However, this assumption does not con-
sider that people are exposed to multiple contexts on a daily basis; that 
residents have a different propensity and ability to access features within 
their neighbourhood; the impact of different housing types; the absence 
of systems approaches; and that the new-age of food purchasing via digital 
technology reduces the need to physically interact with the built environ-
ment to purchase food. This presentation will explore these concepts and 
their implications for food environment research.

TS02.03
Mapping primary school food systems to enable development 
of sustainable and feasible system-wide improvements to 
food provision: The CONNECTS-Food system map

Bryant, M.1; Burton, W.2; Okane, N.3; Ahern, S.4; Spence, S.5; Baker, T.6; 
Evans, C.7; Sharif, A.9; Rutter, H.8; Woodside, J.3
1Department of Hull York Medical School and Health Sciences, University of 
York, UK 
2Department of Health Sciences, University of York, UK 
3Institute for Global Food Security/Centre for Public Health, Queens University 
Belfast, UK 
4Bradford Institute of Health Research, Bradford Royal Infirmary, UK 
5Population Health Sciences Institute, Newcastle University, UK 
6Charlton Manor Primary School, Greenwich, UK 
7School of Food Science and Nutrition, University of Leeds, UK 
8Department of Social and Policy Sciences, University of Bath, UK 
9Faculty of Law, Management and Social Sciences, University of Bradford, UK

Background: Childhood obesity is strongly associated with deprivation. 
Schools, where children spend a high proportion of their time, may pro-
vide an important setting to improve dietary quality and reduce health 
inequalities. The WHO recommends whole school approaches that sup-
port healthy food choices, consistency in food quality, eating culture and 
food education. However, such approaches are poorly implemented due to 
ambiguity and the highly complex environments in which schools oper-
ate. Development of interventions to optimise school food environments 
requires an understanding of local and wider influences on the school 
food system and potential levers to shape them.
Methods: We aimed to develop a school food systems map using princi-
ples from systems thinking, causal and cognitive mapping to help under-
stand the factors influencing primary school children’s dietary choice. 

https://doi.org/10.1136/bmjopen-2020-046407
https://doi.org/10.1097/SLA.0b013e3180caa3e3
https://doi.org/10.1097/SLA.0b013e3180caa3e3
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This was intended to allow identification of the parts of the system most 
likely to respond to intervention and the potential impacts of these on the 
system.
Child Workshops: We facilitated eight interactive, in-person workshops 
with children to identify key factors related to food choice. Workshops 
considered activities across a whole school day, (food and non-food 
based) and enabled the production of a journey map to share with work-
shop stakeholders to facilitate discussion.
Stakeholder Workshops: Eleven online workshops were conducted with 
stakeholders across the UK (principals, teachers, caterers, school gover-
nors, parents, and local and NGOs) to identify food choice factors and 
their inter-relationships. Initial exploratory workshops started with a 
‘blank canvas’ using a group model building approach. Later workshops 
consolidated findings and supported a wider discussion of factors, rela-
tionships and influences within the systems map. Strengths of the rela-
tionship between factors/nodes were agreed by stakeholders and depicted 
on the map via colour coding.
Results: Workshops were conducted with 80 children (from schools 
from varying locations (region of England/UK; urban/rural), deprivation 
levels and prioritisation of school food policies) and 82 adult stakehold-
ers between May–July 2021. The final map included 202 factors within 
28 nodes. Thematic analysis identified four key themes: Leadership and 
curriculum; child food preference; home environment; and school food 
environment.
Initial network analysis highlighted that child food choices (e.g. recep-
tiveness to food, preference for school or packed lunch) are predominant 
influencing factors; closely followed by home (e.g. parent perception of 
lunch quality, family circumstances, parental attitudes to healthy food) 
and school (e.g. lunch menu, eating environment and catering quality) 
food environments. School leadership, while a key factor, was deemed to 
have less of a direct effect.
Conclusion: Our systems map provides opportunities to identify interven-
tions and policies to facilitate a systems-wide positive impact, suggesting a 
need to consider the external factors and school eating environments. The 
map is already being used to co-design resources for schools to implement 
whole school approaches to food in the UK.

TS02.04
Strength of European level policies and priority 
recommendations to create healthy food environments 
to prevent obesity and diet-related  
non-communicable diseases

Djojosoeparto, S. K.1; Kamphuis, C. B.2; Vandevijvere, S.3; Murrin, C.4; 
Stanley, I.4; Romaniuk, P.5; Harrington, J. M.6; Poelman, M. P.7
1Department of Human Geography and Spatial Planning, Faculty of 
Geosciences, Utrecht University, Utrecht, the Netherlands 
2Department of Interdisciplinary Social Science, Faculty of Social and 
Behavioural Sciences, Utrecht University, Utrecht, the Netherlands 
3Sciensano, Service of Lifestyle and Chronic Diseases, Brussel, Belgium 
4School of Public Health, Physiotherapy and Sports Science,  
University College Dublin, Dublin, Ireland 
5Department of Health Policy, School of Health Sciences in Bytom, Medical 
University of Silesia in Katowice, Bytom, Poland 
6School of Public Health, University College Cork, Cork City, Ireland 
7Chair group Consumption and Healthy Lifestyles, Wageningen  
University & Research, Wageningen, The Netherlands

Introduction: Food environments have an important impact on popula-
tion diet, obesity and non-communicable diseases (NCDs). Government 
policies are essential to create healthy food environments to prevent 
obesity and NCD’s. Currently, it is largely unknown to what extent the 
European Union (EU) has implemented food environment policies and 
how these policies could be improved to create healthy food environ-
ments. This study aimed to assess the strength of EU-level policies, and 
identify and prioritize actions for the EU to create healthy food environ-
ments in EU Member States.

Methods: The Healthy Food En¬vironment Policy Index (Food-EPI) 
was adapted and applied. The Food-EPI included 26 food environment 
related policy indicators (e.g. price policies) and 24 infrastructure support 
indicators (e.g. monitoring). After collating all relevant EU policy docu-
ments, independent food and health experts (n=31) rated the strength of 
EU-level policies and infrastructure support for each of these indicators 
(on a 5-point scale, from very weak to very strong) of which we calculated 
the mean score to determine the strength. Furthermore, experts identified 
actions to improve food environments in EU Member States and ranked 
these actions on importance, achievability and pro-equity. The highest 
prioritised policy and infrastructure actions were identified by summing 
the ranking scores for each action. A lower sum score indicated a higher 
perceived priority.
Results: For 65% of the 26 policy indicators, EU-level policies were 
rated as weak and for 23% as very weak. For 63% of the 24 infrastruc-
ture support indicators, EU-level policies were rated as moderate and for 
33% as weak. The experts recommended 18 policy and 19 infrastructure 
support actions to the EU. The Top 5 prioritised policy actions included 
three actions in the food composition domain (e.g. setting mandatory 
food composition targets), one action in the food prices domain and one 
action in the food promotion domain. The Top 5 prioritised infrastruc-
ture support actions included three actions in the leadership domain (e.g. 
developing a high-level NCDs Prevention Strategy) and two actions in the 
monitoring domain.
Conclusion: There is large potential for the EU to strengthen its policies 
and infrastructure support in order to improve food environments to pre-
vent obesity and diet-related NCDs. This study specifies priority actions 
for the EU to create healthy food environments.

TS03 – Obesity in Preschool Children: Beyond the First 
1000 Days

TS03.02
Ages 2 to 7 years as a window of opportunity

Westergren, T.
Department of Health and Nursing Science, Faculty of Health and Sport 
Sciences, University of Agder

Operated by public health nurses, routine primary child health care in 
Norway is designed to safeguard preschool children´s healthy develop-
ment. The service and staff have a unique position to identify and act on 
early indications of unhealthy weight development. Norwegian national 
guidelines for primary child health care, and the specific guidelines for 
prevention and treatment of overweight and obesity in preschool chil-
dren, apply a gradual interventional approach, based on the severity and 
maintenance of unhealthy weight development. Despite these opportuni-
ties, prevalence of overweight and obesity in childhood remain stable, and 
barriers for change exist. Few parents recognize their overweight child as 
having overweight, complex family situations challenge opportunities for 
change, and public health nurses may experience lack of confidence to 
address the problems. While facing children at risk for unhealthy trajec-
tories, nurses report needs of validation to act responsive to the child´s 
needs without losing a positive trustful relation with parents.
In a mixed-methods study (Westergren et al. BMC Public Health (2021) 
21:983), we examined ages 2 to 7 years as a window of opportunity to 
prevent and treat overweight and obesity. We evaluated weight develop-
ment among preschool children longitudinally for two years. Moreover, 
we explored public health nurses´ experiences of an intervention mod-
ule, relying on national guidelines strengthened by systematic mapping 
and collaboration between families, and primary and specialist health 
care staff. 
In this study, we learned the following lessons that I will outline in my pre-
sentation: (1) Reducing overweight and obesity in preschool children is 
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possible by intervening in primary child health care, (2) earlier identifica-
tion is associated with greater success, (3) unhealthy child weight develop-
ment is often recognized by public health nurses as one symptom among 
complex family challenges, (4) collaboration, competence development, 
and confidence among staff are important for success, and (5) personal-
ized, evidence-based, and specialist supported efforts should rely on sys-
tematic mapping of the entire child health and family problems situation.
I will conclude my presentation by briefly presenting an ongoing initiative 
building on the abovementioned principles and highlight current knowl-
edge needs concerning preschool overweight and obesity prevention and 
treatment initiatives.

TS03.03
Early detection of childhood overweight and related 
complications in a Danish population-based cohort aged 
2-8 years

Frithioff Bøjsøe, C.1; Lund, M. A.2; Lausten Thomsen, U.3; Fonvig, C. E.1; 
Langkjær, I. O.4; Hansen, T.5; Hansen, T.6; Baker, J. L.7; Holm, J.1
1The Children’s Obesity Clinic, accredited European Centre for Obesity 
Management, Department of Paediatrics, Copenhagen University Hospital 
Holbæk, Holbæk, Denmark, and The Novo Nordisk Foundation Center for Basic 
Metabolic Research, Section of Metabolic Genetics, University of Copenhagen, 
Copenhagen, Denmark 
2The Children’s Obesity Clinic, accredited European Centre for Obesity 
Management, Department of Paediatrics, Copenhagen University Hospital 
Holbæk, Holbæk, Denmark, and Department of Biomedical Sciences, University 
of Copenhagen, Copenhagen, Denmark 
3Department of Neonatology, Copenhagen University Hospital Rigshospitalet, 
Copenhagen, Denmark 
4The Children’s Obesity Clinic, accredited European Centre for Obesity 
Management, Department of Paediatrics, Copenhagen University Hospital 
Holbæk, Holbæk, Denmark 
5Department of Dental Care, Holbæk Municipality, Holbæk, Denmark 
6The Novo Nordisk Foundation Center for Basic Metabolic Research, Section of 
Metabolic Genetics, University of Copenhagen, Copenhagen, Denmark 
7Center for Clinical Research and Disease Prevention, Bispebjerg and 
Frederiksberg Hospital, Copenhagen, Denmark

Introduction: Overweight in early childhood often tracks into adoles-
cence and adulthood and early childhood is a critical period for develop-
ing sustained overweight. This study aims to investigate the early detection 
of childhood overweight (including obesity) and related cardiometabolic 
complications in a Danish population-based cohort of children aged 
2.5-8  years in collaboration with primary care municipal dental clinics 
and public health nurses.
Methods: In this prospective population-based cohort study, 335 pre-
school children (age 2.5 and 5 years) were recruited from municipal 
dental clinics, and 657 school children (age 6-8 years) by public health 
nurses. A subgroup of 392 children (40%) participated in additional hos-
pital-based examinations including blood pressure measurement and a 
blood sample. Children were re-examined approximately one year later.
Results: The prevalence of overweight was 13.73% in pre-school children 
and 13.69% in school children at baseline. In the pre-school children, dif-
ferences in cardiometabolic risk markers between children with and with-
out overweight were minor, whereas in school children with overweight, 
cardiometabolic derangements were manifest including significantly 
higher levels of fasting glucose, insulin, homeostasis model of assess-
ment for insulin resistance, triglycerides, and alanine aminotransferase 
and lower levels of highdensity lipoprotein cholesterol. During follow-up 
the prevalence of overweight did not change in pre-school children but 
increased to 17.0% in school children.
Conclusions: Existing contacts with the primary health care sector, 
including dental care, can successfully be used for detection of overweight. 
This study suggests that early detection should be initiated at pre-school 
ages since overweight-related complications are already established by 
school ages.

TS03.04
Parental views on the acceptability and feasibility 
of measurement tools used to assess movement behaviours 
of pre-school children: a qualitative study

Phillips, S. M.1; Summerbell, C.1; Hesketh, K.2; Saxena, S.3; Hillier Brown, F.4
1Department of Sport and Exercise Sciences, Durham University, 
Durham City, UK 
2MRC Epidemiology Unit, University of Cambridge, Cambridge, UK 
3School of Public Health, Imperial College London, London, UK 
4Population Health Sciences Institute, Newcastle University,  
Newcastle upon Tyne, UK

Introduction: Movement behaviours (physical activity, sedentary 
behaviour, and sleep) are important for health and development of pre-
school-aged children (3-4 years), including promotion of healthy weight 
and obesity prevention. There is limited qualitative research examining 
the acceptability and feasibility of measurement tools (e.g. accelerome-
ters, diaries, questionnaires) used to assess movement behaviours in 
pre-schoolers. This study explored parental views on various measure-
ment tools in three deprived areas in England, UK (West Yorkshire, 
County Durham and Northumberland).
Methods: The study consisted of a group demonstration of different mea-
surement tools (three types of accelerometer, a questionnaire and a diary), 
directly followed by focus group discussions (n=3). Discussions were 
transcribed and analysed using thematic analysis.
Results: Findings revealed four main themes: 1) importance of contextual 
information when using measurement tools (e.g. child illness, capturing 
different routines); 2) practical issues associated with devices (e.g. aver-
sion to devices being attached directly to the skin of their child; concern of 
larger devices during sleep time; durability of devices during child play); 
3) encouraging children to wear a device (e.g. making devices attractive 
to children- ‘superpowers’); 4) presentation of diaries and question-
naires (e.g. age-appropriate movement activities, preference for real-time 
recording vs recall).
Conclusion: Based on the findings of this research, we provide a series 
of recommendations (e.g. modifying tools including using stickers and 
colourful belts to make devices ‘childlike’) that may be used in the design, 
development and implementation of studies measuring movement 
behaviours of pre-school aged children.

Conflict of interest: None disclosed.
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TS04 – Timing Matters

TS04.01
The molecular circadian clock and tissue-specific responses  
to exercise

Carrillo, B. P.1; Sengh, R. S.1; Cope, E.1; Philip, S.1; Thies, F.1; Mody, N.1; 
Delibegovic, M.1; Blana, D.2; Gabriel, B. M.3
1Aberdeen Cardiovascular & Diabetes Centre, The Rowett Institute, University  
of Aberdeen, Aberdeen, UK 
2Institute of Applied Health Sciences, University of Aberdeen, Aberdeen, UK 
3Aberdeen Cardiovascular & Diabetes Centre, The Rowett Institute, University 
of Aberdeen, Aberdeen, UK; Department of Physiology and Pharmacology, 
Integrative Physiology, Karolinska Institutet, Stockholm, Sweden

Introduction: Metabolic health is a crucial area of current research, and is 
an outcome of innate physiology, and interactions with the environment. 
Environmental cues, such as the Earth’s day-night rhythm, partly regu-
late diurnal hormones and metabolites. Circadian physiology consists of 
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highly conserved biological processes over ~24-h cycles, which are influ-
enced by external cues (Zeitgebers – ‘time-keepers’). Skeletal muscle has 
diurnal variations of a large magnitude, owing in part to the strong nature 
of physical activity throughout the day and other external Zeitgebers. 
However, our evidence suggests these diurnal variations are disrupted in 
the skeletal muscle of people with Type 2 Diabetes.
Additionally, exercise at different times of the day in people with Type 2 
Diabetes may have opposing outcomes on glycaemia during the day of 
exercise. It has been hypothesised that metformin treatment may contrib-
ute to the observed opposing effects on glycaemia resulting from exercise 
performed at different times of the day. Optimising exercise timing, there-
fore, might be a valuable contributor to improving treatment regimens of 
people with T2D who are also being prescribed metformin.
Methods: We have characterised the intersection between the time-de-
pendent gene-expression signature of skeletal muscle and metformin 
treatment by using recently published publicly available data-sets. 
Additionally, we have recruited 20 male and female people with Type 2 
Diabetes to an ongoing non-invasive randomised crossover trial with 
2-week baseline recording, 6-week intervention (morning and evening 
exercise) and a 2-week washout between trials in order to discover the 
metabolic and clinical outcomes when exercise is performed persistently 
at different times subsequent to metformin treatment. We have also ana-
lysed human skeletal muscle cells treated with compounds that recapit-
ulate some signalling events of exercise, and metformin to elucidate the 
molecular pathways that intersect between exercise and metformin treat-
ment in human skeletal muscle.
Results: We have previously demonstrated that transcriptional cycling of 
core-clock genes was intrinsically altered in skeletal muscle from individ-
uals with T2D, this was associated with disturbed circadian oxygen con-
sumption. Using recently published publicly available data-sets, we have 
shown that the skeletal muscle metformin response signature overlaps 
with mitochondrial & circadian genes. Further, we have demonstrated 
that core-clock genes intersect between exercise and metformin treatment 
in human skeletal muscle cells. 
Conclusion: It is plausible that the accumulation and action of metformin 
in skeletal muscle at different times of the day contributes to this time-
of-day specific exercise response. Optimising exercise timing, therefore, 
might be a valuable contributor to improving treatment regimens of peo-
ple with T2D who are also being prescribed metformin.

Conflict of Interest: None Disclosed.

Funding: This abstract was funded by an EFSD/Lilly Young Investigator Award to 
BG, NHS Grampian Endowment Fund to BG, and a Mexican CONCACyT PhD 
scholarship to BPC.

TS04.02
Chrononutrition to combat obesity-related complications

Peterson, C. M.
Department of Nutrition Sciences, University of Alabama at Birmingham, 
Alabama, USA

Recent evidence suggests that the circadian system and the time of day of 
food intake affect body weight, glycemic control, cardiovascular health, 
and the risk of cancer. In this talk, Dr. Peterson will summarize how the 
circadian system orchestrates several rhythms in metabolism. She will 
also discuss recent research on how the time of day of food intake influ-
ences several metabolic pathways and peripheral circadian clocks. Then, 
Dr. Peterson will discuss meal timing interventions to treat obesity and 
obesity-related complications, including eating breakfast like a king, 
time-restricted eating, and macronutrient timing. She will conclude by 
discussing her research on early time-restricted feeding, a form of meal 
timing that combines intermittent fasting and eating in alignment with 
the circadian clock.

TS04.03
Run for your live(r): Exercise training at different times of day 
differentially modulates hepatic inflammation in early NAFLD

Kovynev, A.1; Ying, Z.1; Lambooij, J.2; Pronk, A.1; Streefland, T.1; Guigas, B.2; 
Rensen, P. C.1; Schönke, M.1
1Division of Endocrinology, Department of Medicine, Leiden University Medical 
Center, Leiden, The Netherlands, Einthoven Laboratory for Experimental 
Vascular Medicine, Leiden University Medical Center, Leiden, The Netherlands 
2Department of Parasitology, Leiden University Medical Center, Leiden, 
The Netherlands

Aim: Exercise effectively prevents obesity-related disorders, but it is 
unclear whether the beneficial health effects of exercise are restricted to 
unique circadian windows. We previously showed that late, but not early, 
exercise training over four weeks reduces atherosclerosis (-40%) and body 
fat mass (+0.43 g with early vs. -0.49 g with late training) in mice, suggest-
ing a greater improvement of hyperlipidemic and inflammatory diseases 
with late training. Therefore, we now aimed to study whether timing of 
exercise training also differentially modulates NAFLD development and 
progression.
Methods: We used endurance-trained high fat-high cholesterol-fed 
NAFLD-prone male APOE*3-Leiden.CETP mice for eight weeks (5x per 
week, 1 hour) either in the early (ZT13) or in the late (ZT22) active phase 
and assessed NAFLD score (histology) and hepatic inflammation (FACS) 
compared to sedentary mice.
Results: Exercise training prevented an increase in body fat mass (+1.13 g 
with early, +1.06 g with late vs. +3.67 g with no training) and fasting plasma 
glucose (-0.7 mM with early, -0.8 mM with late training) as expected, but 
neither early nor late training affected liver triglyceride or cholesterol con-
tent compared to sedentary mice, likely due to a very early stage of hepatic 
steatosis. In line, hepatic expression de novo lipogenesis genes (e.g., Fasn, 
Srebp1c) was similarly downregulated by early and late training. However, 
exercise had a distinct time-dependent effect on hepatic inflammation, 
as only early training promoted an influx of neutrophils and monocytes 
into the liver paired with increased expression of the pro-inflammatory 
cytokines (e.g. Tnfa, Il1b).
Conclusion: Timing of exercise is a critical factor for the positive effect in 
cardiometabolic disease management. We currently investigate the effect 
of timed training on advanced NAFLD.

TS04.04
Effects of sleep manipulation on markers of insulin sensitivity: 
a systematic review and meta-analysis of randomized 
controlled trials

Sondrup, N.1; Termannsen, A.2; Eriksen, J. N.3; Hjorth, M. F.4; Færch, K.5; 
Klingenberg, L.6; Quist, J. S.2
1Department of Nutrition, Exercise and Sports, Faculty of Science, University 
of Copenhagen, Frederiksberg, Denmark; Clinical Research, Copenhagen 
University Hospital - Steno Diabetes Center Copenhagen, Herlev, Denmark 
2Clinical Research, Copenhagen University Hospital - Steno Diabetes Center 
Copenhagen, Herlev, Denmark 
3Department of Nutrition, Exercise and Sports, Faculty of Science,  
University of Copenhagen, Frederiksberg, Denmark 
4Healthy Weight Center, Novo Nordisk Foundation, Hellerup, Denmark 
5Clinical Research, Copenhagen University Hospital - Steno Diabetes Center 
Copenhagen, Herlev, Denmark; Department of Biomedical Sciences, Faculty 
of Health and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark 
6Department of Science Education, Faculty of Science,  
University of Copenhagen, Copenhagen, Denmark

Introduction: Poor sleep habits are associated with increased risk of 
developing type 2 diabetes. In this review and meta-analysis, we aimed to 
investigate the effects of sleep manipulation on markers of insulin sensi-
tivity from randomized, controlled trials.
Methods: Sleep manipulation was defined as reduction in sleep duration, 
sleep quality, and circadian misalignment. A systematic literature search 
was conducted in three databases and resulted in 35 eligible articles. 
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The  studies included interventions on sleep restriction (n=26), slow 
wave sleep suppression and rapid eye movement sleep disturbance (n=2), 
sleep fragmentation (n=2), and circadian misalignment (n=5). The meta- 
analysis included 21 sleep restriction studies.
Results: Sleep restriction reduced insulin sensitivity assessed by oral or 
intravenous glucose tolerance test and homeostatic model assessment of 
insulin resistance. Whole-body insulin sensitivity was also reduced after 
short sleep when measured by the hyperinsulinemic euglycemic clamp, 
but peripheral insulin sensitivity was not affected. In addition, circadian 
misalignment and slow wave sleep suppression negatively affected insulin 
sensitivity, while rapid eye movement sleep disturbance and sleep frag-
mentation had no effect.
Conclusion: In summary, the studies suggested that duration, quality, 
and timing of sleep are essential for metabolic function and risk of type 
2 diabetes. Future studies should investigate long-term effects of sleep 
extension and a regular sleep pattern among metabolically vulnerable 
individuals with habitual short or irregular sleep.

Thursday, 05 May 2022

TS05 – The Gut in the Control of Metabolism 

TS05.01
The Gut microbiota in Obesity: impact on peripheral 
metabolism

Delzenne, N. M.
Metabolism and Nutrition Research Group, Louvain Drug Research Institute, 
UCLouvain, Brussels, Belgium

Around 18 years ago, the first papers suggesting the role of the gut micro-
biota in obesity were published by the group of J. Gordon, showing, upon 
sequencing of the fecal microbiome, that specific alterations of gut micro-
biota (proportion of phyla and diversity) characterized obese versus lean 
subjects. They also suggested that the characteristics of obese microbiota 
lead to energy sparing, thereby contributing to obesity itself. Ten years 
before (in 1995), the concept of prebiotics has been elaborated, referring 
to the fact that edible non-digestible saccharides were able, upon their 
fermentation by specific bacteria, to change the composition of the gut 
microbiota and have positive health effects. Nowadays, those two import-
ant discoveries are conciliated, since there is no doubt that nutrition plays 
a major role in shaping the gut microbiota from birth and throughout 
lifespan. Our own work, performed in preclinical models of obesity but 
also in obese patients, revealed that eating prebiotic dietary fibers may 
generate systemic effects, leading to decreased adiposity, improvement 
of cardio-metabolic disorders (insulin resistance, vascular dysfunction 
metabolic-associated fatty liver diseases…) or even changes in psycho-
logical traits. We unravelled how the initial gut microbiome composition, 
but also drug treatment or physical exercise, may influence the efficacy of 
a nutritional intervention with prebiotics in the management of obesity. 
The current research in the field progressively elaborates the mechanisms 
by which nutrients may influence gut microbiome-host interactions. 
Indeed, several bioactive microbial-derived compounds, including short 
chain fatty acids, bile acids, amino-acid- or fatty acids-cometabolites, may 
interact with key gut cells (endocrine, immune, endothelial, mucus pro-
ducing-, or neuronal cells) to modulate their functions and the release 
of hormones or mediators acting at distance of the gut. Elaborating new 
therapeutic strategies, or discovering new biomarkers based on this 
knowledge, appear as interesting developments to be evaluated in the 
context of multi-disciplinary approach of obesity. 

Related publications
Modulation of the gut microbiota-adipose tissue-muscle interactions by prebiotics.
Rodriguez J, Delzenne NM.J Endocrinol. 2021 Apr;249(1):R1–R23. 
Prebiotic dietary fibre intervention improves fecal markers related to inflammation 

in obese patients: results from the Food4Gut randomized placebo-controlled 
trial.

Neyrinck AM, Rodriguez J, et al.Eur J Nutr. 2021 Sep;60(6):3159–3170. 
Dieting for Success: What Baseline Gut Microbiota Can Tell You About Your 

Chances of Losing Weight.
Reimer RA, Delzenne NM.Gastroenterology. 2021 May;160(6):1933–1935.

TS05.02
Gut-Brain Communication in the Integrated Control of Energy 
and Glucose Homeostasis

Schwartz, G. J.
Department of Medicine, Neuroscience and Psychiatry & Behavioral Sciences, 
Albert Einstein College of Medicine, Bronx, NY USA

The upper gut is a critical site for the detection and signaling of meal- 
related neuroendocrine signals that arise from the presence of food in 
the gut. In particular, the stomach and proximal duodenum have a dense 
sensory innervation and endocrine cell populations that together initiate 
both direct neuronal, and indirect endocrine communication between 
the gastrointestinal tract and the central nervous system sites. These 
neuroendocrine gut signals regulate multiple behavioral and physiolog-
ical effectors of energy balance and glucose homeostasis, including food 
intake, hepatic glucose production, and thermogenesis. Recent work has 
identified distinct and overlapping neuroendocrine sensory pathways 
that contribute to these metabolically important consequences, involving 
vagal, brainstem and hypothalamic neurons, as well as bile acid signal-
ing. Gut-recipient neurons within the hypothalamus are also sensitive not 
only to gut-meal related stimuli, but also to external cues that accompany 
environmental signals associated with the availability of food. A growing 
body of evidence supports the concept that central neurons integrate meal 
related gut neuroendocrine signals with these external environmental 
signals, and engage distinct downstream neural circuitry to coordinately 
regulate energy and glucose homeostasis. These findings underscore the 
importance of targeting the neurological and molecular bases for such 
integration and consequent distributed functions in diabetes and obesity. 
Supported by NIH DK1054415, DK020541, DK026687.

TS05.03
Gut microbiome profiling in tissue-specific insulin resistance: 
A cross-sectional analysis of the PERSON study

Jardon, K. M.1; Umanets, A.2; Venema, K.3; Gijbels, A.4; Trouwborst, I.1;  
Hul, G. B.1; Afman, L. A.4; Goossens, G. H.1; Blaak, E. E.1
1TiFN, Wageningen, The Netherlands; Department of Human Biology, NUTRIM 
School of Nutrition and Translational Research in Metabolism, Maastricht 
University Medical Center+, Maastricht, The Netherlands 
2Centre for Healthy Eating & Food Innovation, Maastricht University Campus 
Venlo, Venlo, The Netherlands; Chair Group Youth Food and Health, Faculty 
of Science and Engineering, Maastricht University Campus Venlo, Venlo, 
The Netherlands 
3Centre for Healthy Eating & Food Innovation, Maastricht University Campus 
Venlo, Venlo, The Netherlands 
4TiFN, Wageningen, The Netherlands; Division of Human Nutrition and Health, 
Wageningen University, Wageningen, The Netherlands

Introduction: Obesity-related insulin resistance (IR) may develop to a 
different extent in key metabolic organs, representing heterogeneity in 
the etiologies of cardiometabolic diseases. We previously showed that 
individuals with more pronounced liver IR (LIR) have a distinct meta-
bolic profile as compared to individuals with more pronounced muscle 
IR (MIR). Disturbances in the gut microbiome may impact host energy 
and substrate metabolism, thus contributing to insulin resistance. The link 
between the gut microbiome and tissue-specific insulin resistance is still 
poorly understood.
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Objective: To determine whether tissue-specific insulin resistance is 
characterized by distinct gut microbial composition and circulating con-
centrations of the gut microbiota-derived short-chain fatty acids (SCFA) 
and branched-chain fatty acids (BCFA) in individuals with overweight or 
obesity.
Methods: The PERSON study is a two-center, randomized controlled 
12-week intervention study examining the effects of targeted diets on glu-
cose homeostasis in participants with either predominant muscle (MIR) 
or hepatic insulin resistance (LIR). In the current preliminary cross- 
sectional analysis, a subset of eighty-two individuals with overweight or 
obesity (BMI 25-40 kg/m2) aged between 40-75 years were included. At 
baseline, individuals underwent a 7-point oral glucose tolerance test to 
determine the hepatic insulin resistance index (HIRI) and muscle insu-
lin sensitivity index (MISI). Plasma SCFA and BCFA concentrations were 
determined using liquid chromatography–mass spectrometry. Fecal sam-
ples were collected to determine the composition and diversity of the gut 
microbiome using Illumina MiSeq sequencing of the V3-V4 region of the 
16S rRNA gene. Data from the total study population (n=242) will be pre-
sented at the congress.
Results: Distance-based redundancy analysis revealed a significant dif-
ferentiation between overall composition of microbial communities in 
the MIR and LIR phenotypes (p<0.01). Furthermore, HIRI was positively 
correlated with circulating 2-methyl valeric acid (r=0.280, p=0.024), iso-
valeric acid (r=0.289, p=0.020) and valeric acid (r=0.352, p=0.004) con-
centrations. MISI was negatively associated with circulating valeric acid 
concentration (r=-0.312, p=0.012). Moreover, several SCFA and BCFA 
were positively correlated with HbA1c and fasting glucose levels, while 
an inverse correlation was found between acetic acid and fasting glucose 
(r=-0.256, p= 0.023).
Conclusion: These preliminary data reveal that muscle and liver IR are 
characterized by a distinct gut microbial composition. Additionally, MISI 
and HIRI were significantly associated with circulating SCFA and BCFA 
levels. Further research is needed to elucidate the complex interaction 
between the gut microbiota and tissue-specific IR, which will advance 
the field of precision nutrition and may contribute to the prevention and 
treatment of chronic cardiometabolic diseases.

TS05.04
The striatal response to intra-gastric infusion of glucose and 
lipid is severely impaired in humans with obesity and is not 
reversed by diet-induced weight loss

Galen, K. V.1; Schrantee, A.2; Horst, K. T.1; Constable, R.3; Schwartz, G.4;  
La Fleur, S.5; Booij, J.2; Dileone, R.6; Serlie, M.1
1Department of Endocrinology and Metabolism, Amsterdam UMC, location 
AMC, Amsterdam, the Netherlands 
2Department of Radiology, Amsterdam UMC, location AMC, Amsterdam, 
the Netherlands 
3Department of Radiology and Biomedical Imaging, Yale University School 
of Medicine, New Haven, United States 
4Fleischer Institute for Diabetes and Metabolism, Department of Medicine, 
Albert Einstein College of Medicine, New York, United States 
5Department of Clinical Chemistry, Laboratory of Endocrinology, Amsterdam 
UMC, location AMC, Amsterdam, the Netherlands 
6Department of Psychiatry, Yale University School of Medicine, New Haven, 
United States

Objective: Nutritional signals that arise following the ingestion of nutri-
ents play an important role in the central control of eating behavior. 
Animal studies have shown that in diet-induced obesity, these regulatory 
mechanisms are disturbed. To assess this in humans, we studied the effect 
of intra-gastric macronutrient infusions on neuronal activity and dopa-
mine release using functional MRI and SPECT respectively.
Methods: In 28 subjects with normal weight and 30 subjects with obe-
sity, we assessed the effects of direct intra-gastric infusions of glucose 50% 
(250ml, 500kcal), Intralipid® 20% (250ml, 500kcal) and water (250ml) 
on i) changes in plasma glucose, insulin, ghrelin and GLP-1 levels; ii) the 
BOLD signal of the nucleus accumbens, caudate nucleus and putamen 
with a region-of-interest (ROI) and a explorative whole-brain voxel-wise 

analysis using functional MRI; and iii) striatal dopamine release using 
dynamic [123I]IBZM SPECT imaging. These measurements were 
repeated in the group with obesity after a 3-month hypocaloric diet with 
a weight loss of 9.5 ± 2.8%.
Results: In lean subjects, the intra-gastric glucose and lipid infusions 
decreased the BOLD signal in the nucleus accumbens and putamen. In 
subjects with obesity, infusion of glucose decreased BOLD signal in the 
putamen but not in the nucleus accumbens and the lipid infusion did 
not show any effect in these regions. The lipid-induced response in the 
putamen correlated negatively with changes in circulating GLP-1 in lean 
subjects only. In addition, a whole-brain voxel-wise analysis identified 
several regions with a decrease in BOLD signal in lean subjects, with the 
most pronounced effects in the striatum and frontal pole after the intra- 
gastric glucose infusion and in the insula and frontal regions after the lipid 
infusion. This pattern of nutrient-induced decreases in BOLD signal was 
absent in subjects with obesity. In lean subjects, the intra-gastric glucose 
and lipid infusions induced striatal dopamine release while in subjects 
with obesity, this occurred after glucose infusion only. The findings in 
subjects with obesity did not change after clinically significant weight loss.
Conclusion: Using fMRI, we identified a lean response phenotype in brain 
neuronal activity and striatal dopamine release after intra-gastric infusion 
of macronutrients. In individuals with obesity, this neuronal response is 
attenuated and this is not reversed by a diet-induced weight loss of 10%. 
Lipid sensing in the dorsal striatum seems to be particularly reduced in 
humans with obesity. These findings imply a defect in the feedback of 
energy consumption to the brain in humans with obesity, in a taste and 
preference independent manner. This may contribute to the pathological 
eating behavior of humans with obesity and the frequent weight-regain 
after weight loss interventions.

TS06 – Obesity Management in Specific Patient Groups 

TS06.01
Diagnostic criteria for sarcopenic obesity

Donini, L. M.
Department of Experimental Medicine, Sapienza University, Rome, Italy

Loss of skeletal muscle mass and function (sarcopenia) is common in indi-
viduals with obesity due to metabolic changes associated with a sedentary 
lifestyle, adipose tissue derangements, comorbidities (acute and chronic 
diseases), and during the ageing process. Co-existence of excess adiposity 
and low muscle mass/function is referred to as sarcopenic obesity (SO), a 
condition increasingly recognized for its clinical and functional features 
that negatively influence important patient-centred outcomes. Effective 
prevention and treatment strategies for SO are urgently needed, but efforts 
are hampered by the lack of an universally established SO Definition and 
diagnostic criteria. Resulting inconsistencies in the literature also nega-
tively affect the ability to define prevalence as well as clinical relevance of 
SO for negative health outcomes.
The European Society for Clinical Nutrition and Metabolism (ESPEN) 
and the European Association for the Study of Obesity (EASO) launched 
an initiative to reach expert consensus on a Definition and diagnostic cri-
teria for SO. The jointly appointed international expert panel proposes 
that SO is defined as the co-existence of excess adiposity and low muscle 
mass/function. The diagnosis of SO should be considered in at-risk indi-
viduals who screen positive for a co-occurring elevated body mass index 
or waist circumference, and markers of low skeletal muscle mass and 
function (risk factors, clinical symptoms, or validated questionnaires). 
Diagnostic procedures should initially include assessment of skeletal mus-
cle function, followed by assessment of body composition where presence 
of excess adiposity and low skeletal muscle mass or related body compart-
ments confirm the diagnosis of SO. Individuals with SO should be further 
stratified into Stage I in the absence of clinical complications, or Stage II 
if cases are associated with complications linked to altered body composi-
tion or skeletal muscle dysfunction.
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ESPEN and EASO, as well as the expert international panel, advocate that 
the proposed SO Definition and diagnostic criteria be implemented into 
routine clinical practice. The panel also encourages prospective studies in 
addition to secondary analysis of existing datasets, to study the predictive 
value, treatment efficacy, and clinical impact of this SO definition.
Reference
Donini LM, Busetto L, Bischoff SC, Cederholm T, Ballesteros-Pomar MD, Batsis 

JA, Bauer JM, Boirie Y, Cruz-Jentoft AJ, Dicker D, Frara S, Frühbeck G, Genton 
L, Gepner Y, Giustina A, Gonzalez MC, Han HS, Heymsfield SB, Higashiguchi 
T, Laviano A, Lenzi A, Nyulasi I, Parrinello E, Poggiogalle E, Prado CM, 
Salvador J, Rolland Y, Santini F, Serlie MJ, Shi H, Sieber CC, Siervo M, Vettor 
R, Villareal DT, Volkert D, Yu J, Zamboni M, Barazzoni R. Definition and diag-
nostic criteria for sarcopenic obesity: ESPEN and EASO consensus statement. 

The consensus statement has been simultaneously published in Clinical Nutrition 
(DOI: 10.1016/j.clnu.2021.11.014) and Obes Facts (DOI: 10.1159/000521241).

TS06.02
Obesity Management in Older Adults - What treatment  
and for what outcome

Barazzoni, R.
Department of Medical, Surgical and Health Sciences - University of Trieste, Italy

Obesity in older adults is often associated with comorbidities, including 
sarcopenia and frailty. Selective micronutrient deficiencies and potentially 
undernutrition are also common, particularly in the presence of muscle 
loss. Indeed, long-term exposure to excess body fat and related metabolic 
abnormalities may per se directly increase the risk of comorbidities and 
altered body composition with loss of muscle mass and function (sarcope-
nic obesity). Obesity treatment in older adults should therefore take into 
consideration relevant goals beyond weight loss, namely 1) optimizing 
body composition with selective loss of body fat and preservation or poten-
tially enhancement of skeletal muscle mass and function and 2) preserva-
tion and potentially improvement of functional status. Available evidence 
on optimal treatment approaches in older audults with obesity remains 
limited, and more high-quality studies are urgently needed. Obesity man-
agement in older adults should however take into consideration a cautious 
approach in terms of energy deficit, particularly in patients with sarcope-
nia, frailty and higher risk of muscle loss. Adequate dietary protein and 
micronutrient intake should be ensured, and associated with personalized 
programmes for regular physical activity and exercise. A comprehensive 
approach considering comorbidity management and functional rehabili-
tation should be considered in more complex conditions.

TS06.03
Body Mass Index and Weight Reductions in Patients With 
Obesity Due to Heterozygous Variants in POMC, PCSK1, and 
LEPR After 1 Year of Setmelanotide

Farooqi, S.1; Miller, J.2; Still, C.3; Scimia, C.4; Ohayan, O.4; Yuan, G.4;  
Yohn, M.3; Argente, J.5
1Wellcome-MRC Institute of Metabolic Science and NIHR Cambridge Biomedical 
Research Centre, University of Cambridge, Cambridge, UK 
2Division of Endocrinology, Department of Pediatrics, College of Medicine, 
University of Florida, Gainesville, FL, USA 
3Geisinger Medical Center, Danville, PA, USA 
4Rhythm Pharmaceuticals, Inc., Boston, MA, USA 
5Department of Pediatrics and Pediatric Endocrinology, Universidad Autónoma 
de Madrid, University Hospital Niño Jesús, CIBER “Fisiopatología de la obesidad 
y nutrición” (CIBEROBN), Instituto de Salud Carlos III, Madrid, Spain and IMDEA 
Food Institute, Madrid, Spain

Background: The melanocortin-4 receptor (MC4R) pathway is a key 
regulator of energy balance. Heterozygous variants of the genes for 
proopiomelanocortin (POMC), leptin receptor (LEPR), and proprotein 
convertase subtilisin/kexin type 1 (PCSK1) upstream of MC4R can result 
in impaired signaling in the MC4R pathway. This impaired signaling can 
lead to hyperphagia and early-onset, severe obesity. Setmelanotide (SET), 
an MC4R agonist, reduced weight and hunger after 3 months in patients 

with obesity due to these heterozygous variants in an earlier Phase 2 
study.¹²³ The current analysis is the first to assess continued efficacy of an 
additional year of SET treatment in patients with obesity due to heterozy-
gous affectation of POMC, PCSK1, and LEPR.
Methods: Patients aged ≥6 years with obesity due to heterozygous variants 
in POMC, PCSK1, and LEPR were eligible for this long-term extension 
(LTE) trial (NCT03651765) after completing an index trial in which they 
received SET and demonstrated clinical benefit and acceptable safety as 
determined by the investigator. Patients received a minimum of 4 months 
of SET treatment in the index trial and began the LTE immediately follow-
ing the completion of the index trial. Study visits occurred every 3 months 
and evaluated changes in body weight measures and assessed safety and 
tolerability. The current analysis reports outcomes after 1 year total of SET 
treatment across the index and LTE trials, relative to index trial baseline.
Results: As of October 29, 2021, 35 patients with obesity heterozygous 
for POMC, PCSK1, and LEPR had enrolled in the index trial, with 16, 
17, and 17 patients continuing into the LTE trial and receiving at least 
6, 9, and 12 months of treatment with SET, respectively. At index trial 
baseline, mean (standard deviation [SD]) body mass index (BMI) for all 
index trial patients was 50.26 (9.41) kg/m², body weight in patients ≥18 
years old was 142.97 (28.70) kg, and BMI Z score in patients <18 years old 
was 4.04 (0.65). Mean (SD) percent change in BMI was −6.93% (9.13%; 
n=16), −8.14% (10.13%; n=17), and −7.83% (9.69%; n=17) after 6, 9, and 
12 months of treatment, respectively. Of 15 patients ≥18 years old, the 
mean (SD) percent change in body weight was −10.24% (7.90%; n=15) 
after 12 months. For the 1 patient <18 years old, mean change in BMI Z 
score was 0.64 after 12 months. No new safety concerns emerged during 
the LTE and 1 patient discontinued due to an adverse event, likely unre-
lated to treatment.
Conclusions: Treatment with SET had continued efficacy in patients with 
obesity due to heterozygous variants in POMC, PCSK1, and LEPR after 
1 year of treatment. These data support the continued investigation of 
SET in these patients, which is underway in the Phase 3 EMANATE trial 
(NCT05093634).
References
1. Farooqi et al. Presented at: ENDO 2021; March 20–23, 2021; Virtual. 
2. Farooqi et al. Presented at: European Society for Pediatric Oncology 2021; 
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TS06.04
Metformin in the management of antipsychotic-induced 
weight gain in adults with psychosis: Development of the first 
evidence-based guideline using GRADE methodology

Fitzgerald, I.1; Keating, D.2; O’connell, J.3; Hynes, C.2; Mcwilliams, S.4; 
Crowley, E. K.5
1Pharmacy Department, Saint John of God Hospital, Co. Dublin, 
School of Pharmacy, University College Cork, Cork 
2Pharmacy Department, Saint John of God Hospital, Co. Dublin 
3Endocrinology Department, St Columcille’s Hospital, Loughlinstown Hospital, 
Co. Dublin, St Vincent’s University Hospital Group, Dublin 
4Department of Medicine, St John of God Hospital, Co. Dublin,  
School of Medicine and Medical Sciences, University College Dublin, Dublin 
5Pharmaceutical Care Research Group, School of Pharmacy,  
University College Cork, Cork

Introduction: Adjunctive use of metformin is the most well-studied 
intervention in the pharmacological management of antipsychotic- 
induced weight gain (AIWG). Amongst guidelines recommending 
metformin’s consideration, essential prescribing information is absent. 
Moreover, recommendations differ regarding metformin’s place in the 
hierarchy of management options. Both represent significant barriers to 
the evidence-based use of metformin in practice and likely contribute to 
physician inertia surrounding its use. Our overarching aim was to address 
this gap via the production of a rigorously developed guideline solely ded-
icated to the applied use of metformin in AIWG management.
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Objectives: 
1. Quality assess available recommendations and determine to 

what extent evidence supporting metformin is incorporated into 
recommendations.

2. Identify whether there is a role for metformin as a first-line 
 intervention—not solely where diet and lifestyle, or switching antipsy-
chotics, have failed.

3. Assess the optimum prescribing parameters that facilitate metformin’s 
use in managing AIWG, including when and how it should be used.

4. Determine whether there is scope for using metformin as part of an 
early intervention strategy, and define the cohort(s) where use in this 
way would be most appropriate

Methods: It was agreed that individual recommendations would be 
‘adopted or adapted’ from current guidelines and/or developed de novo, 
in the case of unanswered key health questions posed by the guideline 
development group, or where questions were inadequately addressed via 
current recommendations. A systematic literature review was undertaken 
to identify published guidelines and supporting (or more recent) research 
evidence. Quality appraisal was undertaken using AGREE II, AMSTAR 2, 
and the Cochrane RoB 2 tool, where appropriate. Assessment of evidence 
certainty and subsequent recommendation development was undertaken 
using GRADE methodology.
Results: The review confirmed that no published guideline - of appropri-
ate quality, solely dedicated to the use of metformin to manage AIWG, 
was available. Recommendations within other guidelines inadequately 
addressed key health questions. Thus, all 11 recommendations and 7 sup-
porting good practice points developed here were formulated de novo. 
It was agreed that insufficient evidence exists to support stringent hierar-
chical weight management approaches in this setting and that it is appro-
priate to consider metformin earlier in AIWG management pathways.
Discussion: This work represents an increase in the number and quality 
of recommendations in this area and facilitates the optimised use of met-
formin when managing AIWG. A target dose, treatment goals and depre-
scribing criterion were established. A new concept in pharmacological 
AIWG management – early intervention, was also introduced and criteria 
for metformin’s use in this way defined.
Conclusions: This work reports the development process and outcomes 
of the first guideline solely dedicated to the use of metformin in man-
aging AIWG, using internationally endorsed guideline methodology and 
represents significant progress in the area of pharmacological AIWG 
management.

TS07 – ‘All Hands on Deck’ for the Treatment of Children 
with Obesity 

TS07.01
Medical options for treatment: GLP1 agonist

Van Mil, E.
Center for Healthy Lifestyle in Children, Department of Pediatrics,  
Jeroen Bosch Hospital, ‘s-Hertogenbosch, The Netherlands

Lifestyle is the basis of the approach to obesity, especially in children and 
adolescents, but in case of obstacles in the lifestyle approach or seriously 
increased weight-related health risk, it is necessary to provide more inten-
sive treatments. One of the potentially increasingly relevant methods 
is pharmacotherapy. In the past, various drugs have come and gone as 
quickly as they appeared on the market. Most were serotoninergic, dopa-
minergic, or norepinephrine releasing agents/reuptake inhibitors.

A long-established drug that has always kept its place in associated insu-
lin resistance is metformin, but its effect is on average not strong. This 
also applies to over-the-counter medicines such as orlistat in low dosages. 
Orlistat and phentermine are the only Food and Drug Administration 
(FDA)–approved pharmacotherapies for the treatment of obesity in pedi-
atric patients, and they can be used only in persons 12 years of age or 
older and in persons older than 16 years of age, respectively. The European 
Medicines Agency (EMA) has not approved any pharmacotherapeutic 
agents for obesity in pediatric patients. Other drugs are specifically aimed 
at comorbidity such as hyperlipidemia and high blood pressure and are 
not aimed at or are even sometimes associated with worsening obesity. 
A new group of drugs, FDA-approved 17 years ago and initially aimed 
at patients with type 2 diabetes, is the group of GLP1 agonists. These 
compounds have a high structural homology to human Glucagon Like 
Protein-1 (GLP1), a gut-derived incretin hormone. The complete mecha-
nistic profile is still being clarified, but clearly it increases the postprandial 
insulin level in a glucose-dependent manner, reduces glucagon secretion, 
delays gastric emptying, and induces weight loss through reductions in 
appetite and energy intake.
Especially now that this group of drugs has been expanded to include 
semaglutide, which is also available in an oral administration, it is expected 
to increase compliance in a larger group of patients. The side effect pro-
file is generally mild, consisting mainly of gastrointestinal complaints, but 
serious side effects such as pancreatitis have also been described. 
The current presentation will elaborate on the background, expected effect 
and positioning within the treatment of severe obesity in youth.

TS07.03
Metabolic and Bariatric Surgery as Treatment of Adolescents 
with Severe Obesity

Olbers, T.
Linköping University, Dept of Biomedical and Clinical Sciences, Sweden

Adolescent obesity has increased dramatically over recent decades, and 
conventional treatments have poor outcomes. Untreated, severe obesity 
in adolescents leads to impaired quality of life, increased risk of several 
diseases and reduced life expectancy. 
Metabolic and Bariatric Surgery (MBS) was introduced as a treatment 
option for adolescents with severe obesity about 15 years ago. Previous 
high-quality publications in MBS — being limited to medium term fol-
low up and predominantly in non-randomized settings — demonstrates 
weight loss similar to in adults and substantial improvements in cardio-
vascular risk factors and quality of life.
Concerns regarding the use of MBS in adolescents include risk of nutri-
tional deficiencies, bone health, psychosocial vulnerability, and need for 
remedial surgical interventions. However, benefits have so far been con-
sidered to outweigh risk of adverse effects. 
Conclusion: MBS is a promising treatment for adolescents with severe 
obesity with outcomes similar to in adults. Long term follow-up to assess 
possible adverse outcomes and randomized trials are warranted.
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TS08 – Debate in nutrition 

TS08.01
The potential benefits of low carb diets

Glandt, M.
Glandt Center for Diabetes Care, Tel Aviv, Israel

Since the 1980s when the American government issued the official guide-
lines recommending low fat diets, we have seen an explosion in obesity 
and in chronic diseases. However, fats and animal proteins have histor-
ically been the cornerstone of human nutrition. In this session we will 
review the data behind trials comparing low carb vs low fat diets and we 
will review the case for using low carb diets for the treatment of metabolic 
syndrome, particularly obesity and diabetes.

TS08.02
The Potential Benefit of Intermittent Fasting

Ravussin, E.
Pennington Biomedical Research Center

The current societal environment is marked by overabundant accessibility 
of food coupled with a strong trend of reduced physical activity, both lead-
ing to the development of a constellation of disorders, including obesity, 
insulin resistance, type 2 diabetes, dyslipidemia, hypertension, and some 
form of cancers. 
Prolonged calorie restriction has been shown to extend both the median 
and maximal lifespan in a variety of species spanning from worms to 
monkeys. The biological mechanisms mediating the lifespan extension are 
not fully elucidated, but involve alterations in energy metabolism, oxida-
tive damage, insulin sensitivity, inflammation, and functional changes in 
both the neuroendocrine and sympathetic nervous systems. I will briefly 
review some of the data on the impact of caloric restriction on biomarkers 
of aging and lifespan in humans. I will also discuss the emerging strategies 
of fasting including alternate-day modified fast and time-restricted feed-
ing to improve metabolic health and potentially physical and cognitive 
functionality. 
Intermittent fasting (IF) represents a broad class of meal timing interven-
tions that involve alternating periods of eating and extended fasting. Such 
interventions have been found to reduce body weight, improve cardiomet-
abolic health, reduce some forms of cancers, slow down the progression of 
auto-immune disease and improve biomarkers of aging. However, emerg-
ing evidence suggests that not all forms of IF may be superior to continu-
ous daily energy restriction in humans. 
One novel form of IF called time-restricted eating (TRE) appears to 
improve adherence to IF and especially improve cardiometabolic health 
in people. TRE involves eating within <10-hour daily period and fasting 
for the remainder of the day. More than 40 studies in rodents and many 
pilot-sized studies in humans have found that TRE reduces body weight 
and hunger, improves insulin sensitivity, lowers blood pressure, reduces 
inflammation and oxidative stress, improves circadian rhythms, and/or 
extends lifespan (rodents). Importantly, we showed that TRE has intrinsic 
cardiometabolic benefits independent of energy restriction in humans. 
We also found that although TRE does not affect 24-hour energy expen-
diture in humans, it does reduce the desire to eat and plasma ghrelin con-
centration and enhances 24-hour fat oxidation and metabolic flexibility. 
With feasibility data demonstrating reasonably high adherence rates, TRE 
is therefore a promising ingestive behavior strategy to improve cardiomet-
abolic health.

TS08.03
Volatile organic compounds (VOC) as a marker of poor-quality 
diets: a pilot study in UK adults

Wilson Barnes, S. L.1; Gymnopoulos, L.2; Solachidis, V.2; Dimitropoulos, K.2; 
Argiriou, N.2; Rouskas, K.2; Tsatsou, D.2; Leoni, R.3; Russell, D.4; 
Konstantinova, J.4; Lalama, E.5; Pfeiffer, A.5; Hassapidou, M.6; Pagkalos, I.6; 
Patra, E.6; Buys, R.7; Cornelissen, V.7; Decorte, E.7; Balula Dias, S.8;  
Batista, A.9; Mantovani, E.10; Jaksic, M.11; Brkic, B.11; Lanham-New, S. A.1; 
Hart, K.1
1School of Biosciences & Medicine, Faculty of Health and Medical Sciences, 
University of Surrey, Guildford, UK 
2Centre for Research & Technology Hellas, Thessaloniki, Greece 
3Datawizard, Rome, Italy 
4OCADO Technology, Hatfield, London, UK 
5Department of Endocrinology, Diabetes and Nutrition and the German 
Institute of Human Nutrition, Charité- Universitätsmedizin Berlin, Germany 
6Department of Nutrition and Dietetics, Alexander Technological Educational 
Institute of Thessaloniki, Thessaloniki, Greece 
7Department of Rehabilitation Sciences and Department of Cardiovascular 
Sciences; Katholieke Universiteit Leuven, Belgium 
8Faculdade de Motricidade Human, Universidade de Lisboa, Lisbon, Portugal 
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10Research Group on Law, Science, Technology and Society, Faculty of Law & 
Criminology, Vrije Universiteit Brussel, Belgium 
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A healthy diet is essential for the prevention of non-communicable dis-
eases (NCD) and mortality. Volatile Organic Compound (VOC) sampling 
may offer a potential, non-invasive, biomarker opportunity, whereby 
foods eaten by a participant, or their background nutritional status, are 
reflected within their breath sample (Rondanelli et al., 2019). It is antic-
ipated that, through the refinement and testing of this novel technology, 
a valuable method of nutritional status assessment could be developed. 
Therefore, the principal aims of this pilot study were to: test the feasibility 
of collecting, storing, and testing breath samples collected from differing 
population groups and, to establish the inter- and intra-individual varia-
tion in VOC breath profiles and the impact of varied dietary preferences 
or participant characteristics on these in a sample of adults with over-
weight and/ or low-quality diets, to better understand the diagnostic and 
assessment potential of the technology.
Following an inclusion screening questionnaire to assess suitability, par-
ticipants were invited to attend the University of Surrey on one occasion. 
Participants were expected to abstain from all food, smoking, chewing 
gum or mints 12 hours before and to provide a 24-hour food diary. Upon 
arrival at the lab, participants were provided with a Tedlar bag (Zefon 
International, USA) to complete their first breath sample. Following 3 deep 
breaths, participants were asked to slowly exhale through their mouth 
into the bag through a vent until it was filled to 80% capacity. Following 
this, anthropometric measurements were taken, and participants were 
provided with a standardised breakfast (energy: 394 kcal, carbohydrate: 
79.2g, protein: 11.6g and total fat: 2.8g). Participants also completed an 
online physical activity and general health and lifestyle questionnaire. 
A final breath sample was taken 2 hours after the standardised breakfast. 
All samples were then stored at room temperature and shipped via courier 
to researchers at the Biosense Institute, Serbia for analysis within 2 days 
of collection.
Adults who were overweight (BMI 25-29.9 kg/m2) or had a poor- quality 
diet, including those with Iron Deficiency Anaemia or low fruit and 
 vegetable intakes, were included into this study. We will present data 
 characterising their VOC profiles and investigate any associations between 
these and the collected demographic or clinical variables. Findings from 
this and concurrent pilot studies in other clinical groups will inform the 
refinement of this novel sensor technology and of the sample collection 
protocol, with the potential for use in future research and clinical practice.
In conclusion, we will present pilot data characterising the breath VOC 
profiles of UK adults with poor quality diets and their relationship with 
demographic and clinical variables and will explore the utility of this as 
a novel, non-invasive biomarker for future nutritional assessment and 
research.
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TS08.04
A double-blinded, randomized, parallel, intervention 
study to investigate biomarker-based nutrition plans for 
weight loss in Danish Adults: The Empowering consumers 
to PREVENT diet-related diseases through OMICS sciences 
(PREVENTOMICS) study

Aldubayan, M. A.1; Pigsborg, K.2; Gormsen, S. M.3; Serra, F.4; Palou, M.4; 
Mena, P.5; Wetzels, M.6; Calleja, A.7; Caimari, A.8; M Del Bas, J.8;  
Gutierrez, B.8; Magkos, F.2; Hjorth, M. F.9
1Department of Nutrition, Exercise and Sports, Faculty of Science, University of 
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Introduction: Growing evidence suggests that biomarker-based approach 
can be utilized to tailor dietary advice for preventing and treating diet- 
related diseases, such as obesity.[1] The current study aimed to examine 
whether a personalised nutritional plan, generated by PREVENTOMICS 
platform[2], produces more favourable health outcomes than a standard 
“one-size-fits-all” approach.
Methods: This study is a 10-week parallel, double-blinded randomised 
intervention trial. We included 100 adults aged 18-65 years interested in 
losing weight, with body mass index ≥27 but <40 kg/m2 and elevated waist 
circumference (males >94 cm; females >80 cm). Participants were catego-
rized into one of five predefined ‘clusters’ based on their individual met-
abolic biomarker profile and genetic background, and were randomised 
in a 1:1 ratio into one of two groups: (1) a personalised plan group that 
got cluster-specific meals every day for 6 days a week delivered to their 
doorstep, in conjunction with a personalised behavioural change program 
via electronic push notifications; or (2) a control group that received meals 
following the general dietary recommendations in conjunction with 
generic health behaviour prompts. The primary outcome is the difference 
between groups (personalised vs. control) in the change of fat mass from 
baseline. Other outcome measures include changes in body weight, waist 
circumference, lipid profile, glucose homeostasis, inflammatory markers, 
blood pressure, physical activity, stress and eating behaviour. The effect of 
the intervention on the primary outcome was analysed by fitting linear 
mixed models with time, randomisation group, and their interaction as 
fixed effects, including adjustment for gender. Further exploration and 
sub-analysis, including the main effect for each of the five clusters in the 
study, will be carried out.
Results: There was a significant main effect of time (P<0.01) on fat mass 
change from baseline for both groups (personalised: -2.1 [95% CI -2.8, 
-1.4] kg; control: -2.0 [95% CI -2.6, -1.3 kg) as well as body weight change 
(personalised: -3.1 [95% CI -4.1, -2.1] kg; control: -3.3 [95% CI -4.2, 
-2.3] kg), concomitant with a significant improvement in insulin sensitiv-
ity and lipid profile. However, no significant differences between groups 
were found in fat mass change from baseline (P=0.77, -0.1 [95% CI -1.2, 
0.9] kg) or in any other outcome measures.

Conclusion: Personalising dietary plans does not appear to add greater 
benefits on reducing weight and improving overall health parameters 
over a conventional approach in this 10-week intervention study. Further 
well-designed RCTs are required to establish the soundness of preci-
sion nutrition, and to further translate this science into clinically rel-
evant dietary advice to ultimately reduce the burden of obesity and its 
comorbidities.
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TS09 – Settings Based Approaches to Obesity 
Prevention 

TS09.01
How schools can contribute to preventing obesity 
and promoting healthy lifestyles

Buijs, G.
UNESCO Chair on Global Health & Education, Paris, France

People’s health is depending for 80% on environmental factors and life-
style, with chronic diseases as the leading cause of death in Western coun-
tries. Unhealthy diets are associated with most chronic diseases, including 
overweight and obesity. There is a wide knowledgement that adopting 
healthy eating habits from a young age can help preventing these chronic 
diseases. 
One of the main settings for preventing obesity among children and 
young people are schools. In our societies schools play an important role 
in promoting a healthy lifestyle and preventing lifestyle-related diseases 
including obesity. Therefore school programmes focusing on reducing 
obesity and promoting healthy eating habits have been developed and 
implemented since the onset of the obesity pandemic by the end of the 
21th century. School programmes are more effective when they involve a 
multi-component intervention, combining health education with changes 
in the school environment and involving parents and teachers. This whole 
school approach to health, also known as health promoting schools is now 
the leading model for implementing obesity prevention programmes. 
For a successful implementation the health sector and the education 
sector need to work together. Schools’ main focus is on educational out-
comes. So implementing healthy lifestyle programmes including obesity 
prevention, into the school system is easier said than done. A more effec-
tive way is implementing these programmes into the school policy, which 
requires building bridges between education professionals and health 
professionals.

TS09.02
Health Promoting Hospitals: program, principles, prospects

De Vries, N.
Department of Health Promotion, Maastricht University, the Netherlands

In the Ottawa Charter for Health Promotion (1986) WHO outlined prin-
ciples and action areas, among which a reorientation of health services 
from a focus on curing disease to actively promoting health and wellbe-
ing. In the nineties when settings for health promotion were described, 
this led to a program for health promoting hospitals, first as a pilot in 
Europe but later in a global initiative. Specifying each for patients, staff 
and the community as target groups, 3*6=18 core strategies for Health 
Promoting Hospitals have been defined. An important way to implement 
these is to link them to quality management.

https://preventomics.eu/
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The broadening of the scope for hospitals is illustrated with some suc-
cesses and also some drawbacks. Focussing on obesity-related domains 
(physical activity and nutrition) a selective overview of experiences and 
results is given. Also, an agenda for the future is provided. The changing 
perspective on the role of hospitals is illustrated using hospital services 
and patient treatment, HR-policies and the externally directed communi-
ty-oriented vision and strategies of hospitals.

TS09.03
“Fruit Heroes® – Healthy School Snack”: Results from a 
school-based intervention targeting the promotion of fruit 
consumption

Martins, R.1; Fialho, M.1; Capitão, C.1; Fernandes, J.1; Freitas, P.2; Silva, M.2; 
Virgolino, A.1; Santos, O.3
1EnviHeB Lab, Instituto de Saúde Ambiental, Faculdade de Medicina, 
Universidade de Lisboa, Portugal, Laboratório Associado TERRA,  
Faculdade de Medicina, Universidade de Lisboa, Portugal 
2Portuguese Association Against Childhood Obesity (APCOI) 
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Introduction: Fruit consumption is inversely associated with obesity 
and other chronic diseases. Studies evaluating the effectiveness of low-
cost interventions on dietary behaviors among children show that these 
interventions can influence healthier food choices. This study aimed to 
assess the adequacy of an affordable large-scale school-based intervention 
promoting fruit consumption in children.
Methods: This is a non-controlled community trial, with a non- 
probabilistic large sample of schools, from all regions of Portugal. “Fruit 
Heroes® – Healthy School Snack”, promoted by the Portuguese Association 
Against Childhood Obesity (APCOI), is an annual educational interven-
tion designed to activate pre-and primary school children’s healthy daily 
fruit consumption. This intervention combines educational materials, sto-
rytelling, and gamification techniques. During the 2020-2021 school year, 
children were encouraged to choose one of five challenges with different 
levels of complexity: “school snacks including fruit”; “100% healthy school 
snacks, including fruit”; “100% healthy and sustainable school snacks, 
including fruit”; “lunch including fruit”; and “lunch including fruit and 
vegetables (soup and main dish)”. Children registered accomplishment to 
the chosen challenge daily with the teacher’s supervision, over five con-
secutive weeks. Challenge accomplishment was defined as achieving the 
target goal in at least 75% of the school days.
Results: In total, 4711 children (from 145 schools) with a mean age of 
6.01 (2.13) years completed the intervention. Of these, 48.8% were girls 
and 28.5% had already participated in previous editions. The two most 
chosen challenges were “school snacks including fruit” (46.7%) and 
“lunch including fruit and vegetables (soup and main dish)” (24.0%). The 
least chosen challenge was “100% healthy and sustainable school snacks, 
including fruit” (3.4%). Overall, during the first week of the intervention, 
93.6% of children accomplished the chosen challenge. In the final week, 
there was a decrease in the accomplishment for all challenges, except for 
the most complex one - “100% healthy and sustainable school snacks, 
including fruit”, where an increase of 3.1 percentage points was observed. 
The accomplishment rate differed between the meal associated and the 
complexity of the challenge – children accomplished at higher rates 
(>90%) the challenges regarding lunch and simpler behaviors. Lastly, in 
all weeks, children who participated for the first time showed a signifi-
cantly higher rate of accomplishment (between 92.2% and 94.6%) to all 
challenges than children who participated in previous editions (between 
89.7% and 92.1%).

Conclusion: A high percentage of children participating in the Fruit 
Heroes® intervention accomplished the chosen challenges, which 
included the consumption of at least one fruit portion/day. At the end of 
the intervention, though there was a slight decrease in the accomplishment 
rates in four out of the five challenges, most children still reported accom-
plishment to the challenge. In sum, these findings highlight the benefit of 
exposing children to affordable school educational interventions.

TS09.04
‘Turning the Tide’ – development of an independent  
long-term healthy weight strategy for the UK

Cerny, C.1; Carters White, L.2; Bauld, L.2
1The Obesity Health Alliance, London, England 
2Usher Institute, University of Edinburgh, Edinburgh, Scotland

Introduction: Over the last 30 years levels of obesity have increased sig-
nificantly across the UK with the most deprived groups disproportion-
ately affected. Piecemeal efforts by Government to turn this tide have been 
unsuccessful, attributed largely to a focus on individual behaviour change, 
rather than evidence-based population level structural policies(1). In the 
last two years, there have been signs of positive change, with incoming 
legislation to restrict marketing of some unhealthy products in 2022. 
However, these new measures fall short of what is needed to reverse rising 
obesity prevalence and improve population health. As such, the Obesity 
Health Alliance (OHA) developed an independent strategy, setting out a 
long-term agenda for evidence-informed policy to address obesity. The 
process that informed the strategy development was lengthy and rigorous, 
leading to the development of an informed, evidence-based strategy that 
seeks to initiate policy change to address obesity.
Methods: OHA appointed a multi-disciplinary group comprising 
researchers, clinicians and local and national policy experts to develop the 
strategy. A series of rapid evidence reviews were conducted supported by 
a series of expert papers. The reviews sought to narratively synthesise the 
most recent academic evidence surrounding the wide range of areas dis-
cussed in the strategy. For the rapid reviews, a scoping review approach(2) 
was employed.
The final stage involved a series of meetings with policymakers and other 
key stakeholders to discuss the draft recommendations.
Results: The recommendations were presented in a coherent framework 
using the acronym KIND. This ordered policy actions and interventions 
based on whether they endorsed existing or incoming policies (Keep), 
built on or strengthened existing policy (Intensify), were novel interven-
tions (New), or promising areas that would benefit from further policy 
development or evidence generation (Develop).
‘Turning the Tide: A 10-year Healthy Weight Strategy was published in 
September 2021. The strategy was endorsed by 49 members of the OHA.
Conclusion: As a result of this lengthy and rigorous process, the OHA 
‘Turning the Tide’ strategy was published in September 2021. This process 
allowed for a considerable range of evidence to be gathered and inform 
the strategy, as well as ensure informed evidence-based policy recommen-
dations. The process is one that could be replicated for other policy strate-
gies, whether than be for obesity or for other areas of health.
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TS10 – Sex Matters 

TS10.01
The biological underpinnings of body fat distribution

Karpe, F.
OCDEM, University of Oxford, Oxford, UK

Upper and lower body fat accumulation have strong sex-specific features 
and show opposite and independent associations with complications of 
adiposity. By constructing polygenic instruments associated with waist 
and hip circumference, respectively, and applying these to the incidence 
of coronary heart disease cases in the UK Biobank, a Mendelian random-
ization analysis indicate causality for the opposing associations. This fits 
well with physiological studies observing functional differences between 
abdominal and gluteofemoral adipose tissue. 
Distinct from the genetic determinants of human fat distribution are some 
endocrine axes strongly influencing regional fat accumulation, perhaps 
most notably observed for sex hormones and the HPA-axis. The mech-
anisms underlying the Cushingoid redistribution of fat is poorly under-
stood and will inevitably involve regional imbalances in fat tissue lipolysis 
and fat storage, the latter of which has hardly been studied at all. The 
impact of sex hormones on the male-female divide becomes in fat distri-
bution become apparent during sexual maturation, but the distribution 
effects remain dynamic, which is exemplified in transgender therapy and 
the pre- to postmenopausal transition.

TS10.02
Sex-differences in metabolic pathophysiology

Mauvais Jarvis, F.1; Mauvais Jarvis, F.2; Mauvais Jarvis, F.3
1Department of Medicine, Tulane University School of Medicine, New Orleans, 
USA 
2Tulane Center of Excellence in Sex-Based Biology & Medicine, New Orleans, 
USA 
3Southeast Louisiana Veterans Healthcare System, New Orleans, USA

There are fundamental aspects of the control of metabolic homeostasis 
that are regulated differently in males and females. I discuss the most fun-
damental sex differences in metabolic homeostasis, diabetes and obesity. 
Together, the role of genetic sex, the programming effect of testosterone 
in the prenatal period in males and the activational role of sex hormones 
at puberty produce two different biological systems in males and females. 
These sex-specific differences in energy homeostasis and metabolic patho-
physiology represent an untested source of factors that can be harnessed 
to develop sex-based therapeutic avenues for diabetes and obesity.

TS10.03
Age and sex influence body composition and cardiometabolic 
benefits of a 3-year lifestyle intervention – data from the 
PREVIEW study

Zhu, R.1; Craciun, I.1; Bernhards Werge, J.1; Jallo, E.2; Poppitt, S.3; 
Silvestre, M.4; Huttunen Lenz, M.5; Mcnarry, M. A.6; Stratton, G.6; 
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Introduction: Lifestyle interventions are first-line treatment options for 
obesity and cardiovascular disease. However, evidence from large-scale, 
long-term studies is limited, as to whether age and sex influence the effects 
of a lifestyle intervention on cardiometabolic health. We therefore exam-
ined this question using data from the 3-year PREVIEW lifestyle interven-
tion study (NCT01777893).
Preview is, to date, the largest, multinational study on the prevention of 
type-2 diabetes in adults with overweight/obesity and pre-diabetes. An 
8-wk low-energy diet (LED) for a ≥8% weight loss (WL) was followed by 
a 148-week diet and physical activity weight maintenance (WM) inter-
vention (1, 2, 3). In the present work, the role of age and sex on the effects 
of the LED phase and the 3-y intervention was analysed regarding body 
weight, body composition, and cardiometabolic risk factors.
Methods: Data from 2223 participants including 783 younger (25 to 45 
years), 319 middle-aged (46 to 54 years), and 1121 older adults (55 to 70 
years) and 1503 women and 720 men were analysed using linear mixed 
models. Main outcomes were age and sex differences in changes in body 
weight, body composition (FFM and bone mass), and cardiometabolic 
risk factors (glucose, HbA1c, blood pressure, and cholesterol).



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts18

Results: Compared with younger adults, middle-aged and older adults 
had greater WL (adjusted diff. older vs younger -1.25%; 95% CI, -1.92% to 
-0.58%; P<0.001), but larger reductions in FFM and bone mass - and after 
adjusting for weight change, smaller improvements in fasting and 2-hour 
glucose, HbA1c, and systolic blood pressure. Compared with women, 
men had greater WL (difference -1.78%; -2.43% to -1.12%; P<0.001) and 
improvements in HbA1c, LDL cholesterol, and diastolic blood pressure, 
but smaller reductions in FFM and bone mass after WL. Nonetheless, 
during WM, women had greater improvements in fasting glucose, blood 
pressure, LDL cholesterol, and triglycerides, after adjustment for weight 
change.
Conclusion: In this 3-year PREVIEW lifestyle intervention, men bene-
fited more in relation to body composition and cardiometabolic health 
from large and rapid WL, while women benefited more in cardiometa-
bolic health during the WM phase. Middle-aged and older adults bene-
fited less in body composition and cardiometabolic health than younger 
adults. Future lifestyle interventions should consider these different met-
abolic responses for a more personalized management of body composi-
tion and cardiometabolic health.
This abstract is part of the symposium: “Co-morbidities of obesity – going 
beyond eat less–exercise more”
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TS10.04
Chronotype and Gender: what does it occur in obesity?
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Introduction: The chronotype is the trait determining individual circadian 
preference in behavioural and biological rhythms linked to the external 
light–dark cycle. Clinical and experimental data indicate that alterations 
in the chronotype might deeply contribute to the current obesity and 
metabolic diseases epidemic. In particular, the subjects with the evening 
chronotype, which postpone their activities during the late afternoon or 
evening, have more frequently a higher obesity rates, present unhealthy 
eating habits, and more frequently develop cardiometabolic diseases com-
pared to those with the morning chronotype, which prefer to carry out 
most of their activities earlier in the day. There is also consolidated evi-
dence that reported a role of gender in cardiovascular risk. Starting from 
this evidence, the aim of the study was to investigate whether there is a 
gender difference of the prevalence of chronotype categories and if this 
could explain the gender difference in cardiovascular risk.
Methods: A total of 157 participants with obesity (64% females), aged 
43.0±13.1 years, were consecutively recruited at the Obesity Unit (C.I.B.O. 
and EASO center), Unit of Endocrinology, Department of Clinical 
Medicine and Surgery, University “Federico II” of Naples. Chronotype was 
assessed by the Horne–Ostberg Morningness–Eveningness Questionnaire 
(MEQ). Associations of chronotype with age, BMI, waist circumference 
(WC), smoking habit, physical activity, type 2 diabetes, hypertension, dys-
lipidemia were analyzed.
Results: Female and male participants were not different in age, body 
mass index (BMI), smoking habit, physical activity, hypertension, and 
dyslipidemia, whereas WC (p<0.001) and prevalence of type 2 diabe-
tes (chi-square= 6.649; p= 0.015) were higher in males than in females. 
The prevalence of chronotype categories (chi-square= 8.523; p= 0.014) 
was significantly different between males and females: morning chrono-
type was classified in 46% females vs. 37% males, intermediate in 39% 

females vs. 28% males, evening in 15% females vs. 35% males. Males with 
the  evening chronotype had significantly higher WC than those with the 
morning chronotype (p= 0.018), while there was a trend for higher BMI 
(p= 0.058).
Conclusion: In subjects with obesity there was a gender difference in 
chronotype, as the prevalence of evening was significantly higher in males 
than in females, and WC was higher in males with the evening chrono-
type than in those with the morning chronotype. Although further stud-
ies, including larger population samples are mandatory, the higher WC, 
as surrogate measure of visceral obesity, in males with the evening chro-
notype suggests a greater propensity towards cardiometabolic diseases in 
this subset of individuals, and supports the assessment of chronotype to 
better define the cardiovascular risk profile associated with obesity.
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TS12 – Systems Based Approaches to Obesity 
Prevention: City-based Case Studies 

TS12.01
Systems based approaches to obesity prevention: The 
Amsterdam Healthy Weight Approach and LIKE programme

Waterlander, W.1; Stronks, K.1; Den Hertog, K.3; Verhoeff, A.2
1Department of Public and Occupational Health, Amsterdam UMC, Amsterdam, 
the Netherlands 
2Public Health Service Amsterdam, Sarphati Amsterdam, Amsterdam, 
The Netherlands 
3Amsterdam Healthy Weight Programme, Public Health Service Amsterdam, 
The Netherlands

Background: Despite continuous and growing efforts to reduce the bur-
den of (childhood) overweight and obesity, we see disappointing results. 
One explanation for this lack of progress is that most existing approaches, 
although multicomponent, focus on causes of obesity directly related to 
unhealthy behaviors, such as (lack of) health knowledge, attitudes towards 
health behavior, or unhealthy school environments. Most programs do 
not take into account the complexity of the problem, including underlying 
mechanisms (causes of the causes) that drive these unhealthy behaviors 
such as stress or the political environment, nor do they take into account 
dynamic properties, including feedback and adaptation in response to 
changes (i.e., interventions) in the system.
Methods: We will present the design and first results of the Lifestyle 
Innovations based on youth Knowledge and Experience (LIKE) project, 
which uses a participatory system dynamics approach. LIKE is embedded 
within the Amsterdam Healthy Weight Programme (AHWP) which aims 
to eliminate childhood overweight and obesity in Amsterdam by 2033. 
The AHWP uses a systems approach whereby the entire system, consist-
ing e.g., of the home and neighborhood environment, the school, the care 
setting, and macro-economic environment are included.
Results: Understanding the problem of overweight and obesity from a 
system perspective leads to insights into underlying structures and mech-
anisms. Subsequently, rather than developing a specific intervention, the 
LIKE programme identified potential leverage points in the system, using 
the Intervention Level Framework. From here, an adaptive action pro-
gram was developed, targeting different levels of the system ranging from 
system elements to system goals and paradigm. Accordingly, a system 
evaluation framework was developed to continuously support and further 
adapt the action program. 
Conclusion: Applying a system dynamics perspective to obesity preven-
tion leads to a whole new way of approaching problem definition, inter-
vention development, implementation and evaluation; moving away from 
a linear to a much more dynamic approach.
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TS12.02
Systems Based Approaches to Obesity Prevention:  
City-Based Case Studies - Cork Healthy Cities - building 
alliances to influence health

Cahill, D.
Cork Healthy Cities, Health Service Executive, Eye Ear & Throat Hospital, 
Western Road, Cork

Health can be improved or harmed by social policy, transport policy, edu-
cation policy and the built environment and has a particular impact on 
vulnerable groups in society. European health policy ‘Health2020’; puts 
increased emphasis on and brings new evidence on the right to health, 
equity, well-being and health in all policies through whole-of-government 
and whole of-society approaches.
Cork is a designated World Health Organisation Healthy City since 
January 2012. With this designation is a requirement of the local authority 
to commit to health and a process and structure to achieve it. A WHO 
Healthy City is one that continually creates and improves its physical and 
social environments and expands the community resources that enable 
people to mutually support each other in performing all the functions of 
life and developing to their maximum potential.
Cork Healthy Cities has used a whole-of-government and a whole-of- 
society approach to lead a body of interagency work that has sought to 
support the development of health and the reduction of health inequali-
ties across Cork city. Strategic endeavours and action at local level, in the 
first decade have focussed on building alliances, influencing decisions that 
impact health while delivering local actions to demonstrate good practice 
to advocate for health promotion policy.
At European Level the Cork Healthy Cities Action Plan Phase VII 2020 – 
2030 is guided by the six themes, identified through the Copenhagen 
Consensus of Mayors. These are often referred to as the six P’s. These are:
• Investing in People who make up our cities
• Designing urban Places that improve health and well-being
• Greater Participation and partnerships for health and well-being
• Improving community Prosperity and access to common goods and 
services
• Promoting Peace and security through inclusive societies
• Protecting the Planet from degradation including through sustainable 
consumption and production.
Three key strategic projects connected with obesity and health equity 
will be presented; Cork Food Policy Council, Lets Play Cork and Active 
Cork City.
The Cork Food Policy Council was established in 2012 as a forum through 
which to develop a wider analysis of the ‘food system’ within the Cork 
city-region. The Cork Food Policy Council seeks to work towards the 
achievement of a fairer, healthier, more secure and sustainable and healthy 
food system within the City and throughout the region. It encourages a 
wider examination of the issues surrounding food production, consump-
tion, and sustainability, providing a voice for a more just and equitable 
food system. As a multidisciplinary group that works closely with the 
Cork Healthy City initiative, it has pioneered innovative approaches to 
bring food systems thinking into the city, working at both local and policy 
levels. This recognises the position and value of food within the fabric of 
city life, and for its multifunctional benefits to health, community, infra-
structure and spatial thinking.
Lets Play Cork emerged from a European funded (URBACT) programme 
and incorporates small and large scale actions and influences policy to 
develop a culture of play in Cork City. The Playful Paradigm provides 
a structure and framework for playful actions and playful placemaking 
to foster an appreciation of natural spaces and built places, health and 
social inclusion. A range of activities have been developed across the city 
including
• Pop Up Play
• Play Partnerships

• Play Leader Training
• Play Streets
• Schools Streets
• Freedom of Our City
• Playful Placemaking on the River Lee
• Inclusive Play design
• Cultural Play Trail
An Active City will strive to create social norms about the benefits of sport 
and physical activity, create programmes and opportunities for its citizens 
regardless of ability or age, work in partnership to increase physical activ-
ity & decrease inactivity, and create/maintain environments where sport 
& physical activity can happen, working toward healthier lifestyles of their 
citizens. The Active Cities concept is built on the principles of the Global 
Action Plan for Physical Activity (GAPPA) developed by the WHO in 
2018. Cork Healthy Cities is actively supporting the action plan for Cork 
as an Active City through play development in the city.

TS12.03
Whole Systems Approaches to Healthy Weight and Diet across 
eight local authorities in Scotland: key learning

Smith, N.1; Tulloch, L.1; Traynor, Y.2; Hewitt, C.3; Wilson, L.4
1Obesity Action Scotland 
2Public Health Scotland 
3Scottish Government 
4Food Standards Scotland

Whole Systems Approaches (WSAs) are increasingly understood as the 
most appropriate way to address overweight and obesity in Scotland, 
through promotion of healthy weight and diet. In Scotland, two in three 
adults and one in three children are living with overweight or obesity 
(Scottish Government, 2020). The default narrative that overweight 
and obesity is the sole responsibility of individuals does not stand up to 
scrutiny. We now understand obesity to be a result of a complex web of 
interrelated factors, many of which lie beyond the control of individuals. 
Although the academic evidence centres around interventions at an indi-
vidual level, more is needed to address the wider determinants which con-
tribute to obesogenic environments. A whole systems approach embraces 
this complexity, acknowledging that there is no ‘silver bullet’. Instead, we 
need to take steps at the micro-local to international level to address our 
increasingly obesogenic environments.
Eight local authority areas in Scotland were chosen as early adopters to 
introduce a local WSA to healthy weight and diet. Following established 
WSA methodologies advocated by Leeds Beckett University and drawing 
on other systems thinking tools, the early adopter areas are changing how 
local and national stakeholders work together to change the local obe-
sogenic system. By doing this, they aim to work collectively to encourage 
a healthy diet and weight and address health inequalities in their com-
munities. This presentation showcases how the Scottish Government and 
other national partners established the early adopter programme, the 
governance structures, and the practicalities of implementing whole sys-
tems approaches locally in different contexts across Scotland. It explores 
how systems approaches can themselves be complex, especially when 
faced with unprecedented challenges like those experienced during the 
COVID-19 pandemic. We highlight the many opportunities gained by 
working across the system and acknowledge the barriers to change expe-
rienced by the early adopter areas.
Reference
Scottish Government. (2020). The Scottish Health Survey. 2019, edition, volume 1, 

main report. In The Scottish Health Survey Available from: https://www.gov.
scot/publications/scottish-health-survey-2019-volume-1-mainreport/.

https://www.gov.scot/publications/scottish-health-survey-2019-volume-1-mainreport/
https://www.gov.scot/publications/scottish-health-survey-2019-volume-1-mainreport/
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TS12.04
The promise of natural experiments and triangulation 
of evidence: lessons from the evaluation of school-based 
obesity prevention program Lekker Fit!

Mölenberg, F. J.1; Van Lenthe, F. J.1; Jansen, W.2
1Department of Public Health, Erasmus MC, University Medical Centre 
Rotterdam, Rotterdam, the Netherlands 
2Department of Public Health, Erasmus MC, University Medical Centre 
Rotterdam, Rotterdam, the Netherlands, Department of Social Development, 
Municipality of Rotterdam, Rotterdam, the Netherlands

Introduction: Drawbacks of randomized controlled trials (RCTs) when 
studying school-based interventions include the relative small sample size 
and the inability to capture long-term effects. Natural experiments allow 
to study interventions when implemented in the real world, capitalising 
on variation in timing and degree of exposure caused by factors outside 
researchers or participants control. Triangulation of evidence using differ-
ent data sources is needed to overcome biases.
In 2006-2007, a cluster RCT evaluated the school-based obesity preven-
tion program Lekker Fit! (Enjoy Being fit!). The intervention has been 
implemented at primary schools in the city of Rotterdam, the Netherlands, 
reaching over 18.000 children annually. We aimed to evaluate the long-
term effects of Lekker Fit! using already collected data. This study reflects 
on the barriers encountered to evaluate a widely implemented school-
based intervention by means of a natural experiment.
Methods: We contacted all parties that collected repeated data on obe-
sity among school-aged children in the Rotterdam area, covering a similar 
time frame as the role out of the intervention. We identified indispensable 
linkages needed with other databases. Databases needed to include the 
intervention or control status of children, obesity-related behaviors or out-
comes, and variables to control for selective exposure to the intervention.
Results: In October 2018, a first meeting took place with policymakers 
and researchers to identify possibilities for evaluation. Three datasets 
were found eligible. First dataset included measurements taken during the 
annual health monitoring at all intervention schools. No further linkage 
was possible. Discussions are ongoing if the data can be used for this study.
Second dataset included information on all children growing up in the 
city of Rotterdam, collected as part of the municipal health monitoring by 
the Child and Family Centre. Linkage with microdata of Central Bureau of 
Statistics is essential to match for socioeconomic characteristics. Parents 
did not give consent for this linkage, and it was not possible to contact 
all parents that participated years ago. Differences in interpretation of the 
General Data Protection Regulation (GDPR) requirements for data link-
age could not been settled, resulting in rejection of the data linkage.
The third dataset included children participating in the Generation R 
study, a prospective birth-cohort in the Rotterdam area. Linkage with the 
school absenteeism registry of the city of Rotterdam is needed to obtain 
their school records. After many discussions with privacy officers and law-
yers, an agreement on data linkage was reached, and we received access to 
the linked database in January 2022.
Conclusion: This study showed that existing legal and regulatory frame-
works cannot be interpreted unambiguously, forming a main barrier for 
evaluations that rely on already collected data. Governments and health-
care providers should be aware of the value of data for research and timely 
consider whether and how data can be used by researchers. Uniform 
interpretation of laws and regulations is required to support this type of 
research.

Saturday, 07 May 2022

TS13 – Community and Systems Approach to Reducing 
Obesity in Children 

TS13.01
Healthy primary schools for the future: A systems approach 
school-based intervention

Van Schayck, O.
Department of Family Medicine, School CAPHRI, Faculty of Health Medicine & 
Lifesciences, Maastricht University, The Netherlands

Background: School-based health-promoting interventions are increas-
ingly seen as an effective population strategy to improve health and pre-
vent obesity. Evidence on the long-term effectiveness of school-based 
interventions is scarce. This study investigates the four-year effectiveness 
of the school-based Healthy Primary School of the Future (HPSF) inter-
vention on children’s body mass index z-score (BMIz), and on the sec-
ondary outcomes waist circumference (WC), dietary and physical activity 
(PA) behaviours.
Methods and findings: This study has a quasi-experimental design with 
four intervention schools, i.e., two full HPSFs (focus: diet and PA), two 
partial HPSFs (focus: PA), and four control schools. Primary school chil-
dren (aged 4-12 years) attending the eight participating schools were 
invited to enrol in the study between 2015 and 2019. Annual measure-
ments consisted of children’s anthropometry (weight, height and waist 
circumference), dietary behaviours (child- and parent-reported ques-
tionnaires) and PA levels (accelerometers). Between 2015 and 2019, 2236 
children enrolled. The average exposure to the school condition was 2·66 
(SD 1·33) years, and 900 participants were exposed for the full four years 
(40·3%). After four years of intervention, both full (estimated interven-
tion effect (B)=-0·17 (95%CI -0·27 to -0·08) p=0·000) and partial HPSF 
(B=-0·16 (95%CI-0·25 to -0·06) p=0·001) resulted in significant changes 
in children’s BMIz compared to control schools. Likewise, WC changed 
in favour of both full and partial HPSFs. In full HPSFs, almost all dietary 
behaviours changed significantly in the short term. In the long term, 
only consumption of water and dairy remained significant compared to 
control schools. In both partial and full HPSFs, observed changes in PA 
behaviours were mostly absent.
Interpretation: This school-based health-promoting intervention is 
effective in bringing unfavourable changes in body composition to a halt 
in both the short and long term. It provides policy makers with robust 
evidence to sustainably implement these interventions in school-based 
routine.

TS13.02
Towards safe digital environments for children

Boyland, E.
Department of Psychology, University of Liverpool, Liverpool, UK

The proliferation of digital food and beverage marketing has led to con-
cerns about the influence of this type of exposure the health and well-
being of children, particularly given their cognitive and developmental 
vulnerabilities. There are some fundamental ethical and legal barriers that 
make characterising digital marketing prevalence and effects challenging 
for researchers. Currently, several standardised manual approaches and 
technological alternatives are in development and being piloted in multi-
ple countries. From this, there is increasing evidence to suggest that food 
marketing is highly prevalent in digital spaces where young people gather 
and that his has implications for eating and related behaviours. While 
effective regulation of the digital world is challenging and has yet to be 
achieved in any country, some Governments, such as in the UK, intend 
to strengthen restrictions of digital food marketing. Effective policies are 
needed to ensure that young people can participate freely in the digital 
world, benefitting from the information age to the maximum degree, 
without their dietary health being adversely affected as they do.
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TS13.03
Nutrition and physical activity policy environments in five 
European countries: lessons from the CO-CREATE project

Vlad, I.1; Kokkorou, M.1; Oldridge – Turner, K.1; Helleve, A.2; Fismen, A.2; 
Rekdal Mathisen, J.2; Harbron, J.3; Hendricks, G.3; Klepp, K.2; Allen, K.1
1World Cancer Research Fund International, London, United Kingdom 
2Norwegian Institute for Public Health, Oslo, Norway 
3University of Cape Town, Cape Town, South Africa

Purpose: Nutrition and physical activity policies play a key role in creat-
ing environments which reduce the risk of overweight and obesity. The 
CO-CREATE project investigates how policy changes can support healthy 
eating and active lifestyle with the aim of halting the rise of rates of adoles-
cents affected by obesity. This research aims to assess the physical activity 
and nutrition policy environment in five European countries participating 
in CO-CREATE: Netherlands, Norway, Poland, Portugal and the United 
Kingdom (UK).
Methods: Nutrition and physical activity policies were benchmarked 
using the NOURISHING and MOVING benchmarking tools, which are 
structured around the NOURISHING and MOVING policy frameworks. 
They value the strength of policy design, based on evidence-informed and 
aspirational attributes of effective policy-making. The tools also include 
attributes that capture policy focus on adolescents. Relevant policies in 
each participating country were identified based on a comprehensive 
scan, with a set methodology which is publicly available.
Results: The benchmarks assessed the strengths and weaknesses in the 
design of policies across the policy areas of the NOURISHING and 
MOVING policy frameworks. They produced an overall assessment 
of policy environments for nutrition and physical activity, as well as an 
assessment of each individual policy area within the frameworks. As such, 
they identified where there was scope for improvement within a policy 
area and across the policy environment. For example, the tools helped 
evaluate the design of health-related food taxes and policies promoting 
active transport in the five countries and allowed a cross-country compar-
ison of these policies. When comparing the overall policy environment 
across the five countries, we found a lack of policies promoting access to 
open and green spaces and weaknesses in designing restrictions on mar-
keting unhealthy foods to children.
Conclusion: The NOURISHING and MOVING benchmarking tools pro-
duce an overall assessment of policy environments for nutrition and phys-
ical activity. They identify gaps and assess the strength of actions taken by 
national governments to promote healthy diets and active lifestyles, and 
can be used by policymakers, researchers and civil society to inform advo-
cacy for and design of policies. Strong policies can contribute to creating 
healthier living environments that address the determinants of health by 
making healthy choices the easiest ones.

TS13.04
Exploring the application of computational system dynamics 
models to support community-based whole-of-system 
approaches to childhood obesity

Crielaard, L.1; Brown, A. D.2; Nicolaou, M.1; Hayward, J.2; Stronks, K.1; 
Allender, S.2
1Department of Public and Occupational Health, Amsterdam UMC, University 
of Amsterdam, Amsterdam Public Health Research Institute, Amsterdam, The 
Netherlands 
2Faculty of Health, Global Obesity Centre (GLOBE), Institute for Health 
Transformation, Deakin University, Geelong, Victoria, Australia

Introduction: Computational system dynamics models (SDMs) can 
replicate feedback loops between the environment and individual eat-
ing- and physical activity behaviour. Such feedback loops are central to 
whole-of-system approaches to childhood obesity. SDMs can simulate 
how such feedback loops may influence the potential effectiveness of 
individual-level interventions that address childhood obesity. Specifically, 
SDMs may help prevent overestimation of the potential effectiveness, by 
illustrating possible limiting effects caused by obesogenic environments 

via feedback loops. This makes SDMs a potentially valuable tool in oppos-
ing lifestyle drift among policy makers, i.e. when policy sets out to tar-
get the environment but ends up with interventions targeting individual 
weight-related behaviour.
Methods: An SDM replicating a feedback loop between the environment, 
in the form of social norms, and individual weight-related behaviour has 
been developed and published previously. For this study, the SDM was 
applied to children in Victoria, Australia. The SDM takes local data col-
lected as part of the WHO STOPS trail as input – including children’s 
BMI, weight-related behaviour and social norms relating to weight. The 
SDM simulates what may happen to future trends regarding childhood 
obesity in different ‘what if ’ scenarios. These scenarios illustrate to what 
extent an individual-level intervention can address childhood obesity in a 
community, if the environment remains unchanged.
The WHO STOPS trail is a collaboration, since 2015, between local com-
munity leaders and Deakin University to establish community-based 
whole-of-system approaches to childhood obesity. In the spring of 2022, 
an online workshop will be organised in which the SDM, applied to the 
children in their communities, will be presented to the community lead-
ers – to evaluate whether they perceive the SDM as a valuable tool in 
opposing lifestyle drift. Evaluation will also focus on whether the com-
munity leaders understand the feedback loop exemplified in the SDM and 
whether the SDM supports them in taking the environment into account 
when assessing the potential effectiveness of individual-level interven-
tions. Evaluation will rely on pre- and post-workshop questionnaires and 
a post-workshop online focus group.
Results: Taking the data from the WHO STOPS trail as input, the SDM 
indicates that, in all communities involved with the WHO STOPS trail, 
social norms limit the potential effectiveness of an individual-level inter-
vention targeting children’s weight-related behaviour. There are differ-
ences between the communities regarding the extent to which social 
norms limits the potential effectiveness. On average, the ‘what if ’ scenar-
ios illustrate that a community-wide individual-level intervention would 
result in a 30% larger reduction in median BMI if the effect of the environ-
ment were eliminated than if it remained unchanged.
Conclusion: The simulation results will form the basis for discussion with 
the community leaders during the workshop and the focus group. The 
results of the questionnaires and the focus group will be available in the 
spring of 2022 and will be presented at the congress.

TS14 – Tailored Dietary Interventions 

TS14.01
Whole Grains, Gut Microbiota and Health- Time to Get 
Personal?

Iversen, K. N.; Landberg, R.
Division of Food and Nutrition Science, Department of Biology and Biological 
Engineering, Chalmers University of Technology

Consumption of whole grains and cereal fiber have been inversely associ-
ated with body weight and obesity measures in observational studies but 
data from large, long-term randomized interventions are scarce and fac-
tors predicting interpersonal metabolic responses are yet lacking. Among 
the cereals, rye has the highest fiber content and high rye consumption 
has been linked to increased production of gut fermentation products, as 
well as reduced risk of obesity and metabolic disease. The effects on body 
weight and metabolic risk factors may partly be mediated through gut 
microbiota and/or their fermentation products which may also explain 
differences in response between subjects. We used data from one large, 
12 wk randomized controlled trial conducted under isocaloric conditions 
in a Chinese population (Study 1) and one large 12 wk weight loss trial 
conducted in Sweden (Study 2) to evaluate effects of high-fibre whole grain 
rye products vs. refined wheat products on cardiometabolic risk factors 
and weight-loss. We found significantly lower LDL cholesterol (Study 1), 
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hsCRP (both studies), weight loss and body fat mass loss (Study 2) after 
12 wk intervention with high fibre whole grain diet vs refined wheat diet. 
After 12 wk intervention we found an increase in genus Romboutsia and 
a reduction in genus Bilophila in the rye- vs the wheat group (Study 1). 
The effects were paralleled with favorable modifications of the SCFA 
concentration and are associated with altered glycemic traits. In Study 
2, rye, compared to wheat, induced some changes in gut microbiota 
composition, including increased abundance of the butyrate producing 
Agathobacter and reduced abundance of [Ruminococcus] torques group 
(Study 2), which may be related to reductions in low grade inflammation 
caused by the intervention. Plasma butyrate increased in the rye group. 
The results from Study 2 show that high fiber rye foods induced some 
changes in gut microbiota composition and plasma short chain fatty acid 
concentration, which were associated with improvement in metabolic risk 
markers because of the intervention. We also found that baseline abun-
dance of some bacterial genera inversely correlated with changes in body 
weight and body fat in the rye group, while being positively correlated 
in the wheat group. In summary, the results from our studies show that 
high-fibre whole grain rye foods vs refined wheat provide substantial met-
abolic benefits which partly may be mediated through alterations of gut 
microbiota and/or metabolites thereof. Future studies need to proof con-
cept of personalized diet strategies based on gut microbiota and tailored 
whole grain foods.

TS14.02
Dietary fats and cardiovascular disease – Dispelling the myths

Lovegrove, J. A.
Hugh Sinclair Unit of Human Nutrition, University of Reading, UK

Cardiovascular diseases (CVD) are the greatest cause of death globally. 
High intakes of dietary saturated fatty acids (SFA) have been linked to 
an increased risk of cardiovascular events, primarily through their asso-
ciation with raised serum low density lipoprotein (LDL) cholesterol, and 
their reduction has formed the backbone of dietary guidelines to prevent 
CVD for decades. However, there is some confusion over what should 
replace SFA in our diets. Evidence indicates that replacement of SFA with 
carbohydrates, particularly refined sources, has minimal benefit to CVD 
mortality. Whereas replacement with unsaturated fats, particularly cis 
polyunsaturated fatty acids, has beneficial effects and is a recommenda-
tion in current guidelines. However not all SFA are equal and foods rich 
in SFA have differential associations with CVD risk. The associations of 
dietary sources of dietary fats, including dairy, meat and plants will be 
presented. The evidence for the negative associations of dairy and CVD, 
despite their saturated fat content will be discussed and potential mecha-
nistic links between saturated fats, dairy foods and CVD risk factors will 
be explored.

TS14.03
Elective, non-bariatric surgery in adult patients with obesity: 
can preoperative dietary interventions improve surgical 
outcomes?

Griffin, S.1; Palmer, M.2; Strodl, E.1; Lai, R.3; Burstow, M.3; Ross, L.1
1Queensland University of Technology 
2Griffith University 
3Logan Hospital, Queensland Health

Background: Excess fat and obesity can complicate surgery and is a risk 
factor for postoperative complications, and dietitians are being asked 
to assist patients to lose weight preoperatively. This systematic review 
summarises the literature regarding the impact of preoperative dietary 
interventions on non-bariatric surgery outcomes for patients with excess 
weight/obesity.
Methods: PRISMA guidelines were followed, and four electronic data-
bases were searched for non-bariatric surgery studies which evaluated sur-
gical outcomes resulting from a preoperative dietary intervention which 
focused on weight loss, fat loss, or improvement of liver steatosis. Meta-
analysis was unfeasible due to the extreme heterogeneity of variables.
Results: Fourteen studies, including five randomised controlled trials, 
were selected. Laparoscopic cholecystectomy, hernia repair, and liver 
resection were most studied. Diet duration was 1-68 weeks (median 
9 weeks). Weight loss ranged from 1.4kg to 25kg. Preoperative very low 
calorie diet (≤800 kcal) or low calorie diet (≤900 kcal) for one to three 
weeks resulted in: reduction in blood loss for two liver resection and one 
gastrectomy study (-27 to -411 mL, p<0.05), and for laparoscopic cho-
lecystectomy, reduction of six minutes in operating time (p<0.05) and 
reduced difficulty of dissection/visualisation of Calot’s triangle (p<0.05). 
There was no difference in length of stay (n=7 studies). No consensus was 
found regarding other surgical outcomes, as studies examining the same 
surgery types were too few and reporting of outcomes too inconsistent.
Conclusions: Preoperative ≤900 kcal diets for one to three weeks could 
improve surgical outcomes for laparoscopic cholecystectomy, liver resec-
tion, and gastrectomy. Multiple randomised controlled trials with com-
mon surgical outcomes are required to establish impact on other surgeries.
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Fig. 1. Summary of search strategy and study selection.
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TS15 – Physical Activity Environments 

TS15.01
Role of the physical environment as a determinant of obesity

Den Braver, N. R.
Department of Epidemiology & Data Science, Amsterdam University Medical 
Centers - location VUmc, Amsterdam, The Netherlands

Lifestyle behaviors, such as diet and physical activity, are important mod-
ifiable risk factors of obesity and chronic diseases. These behaviors are 
partly driven by upstream determinants including the physical environ-
ment, such as neighborhoods that facilitate walking and active recreation. 
Recent large reviews and meta-analyses have reported on the potential 
of healthy environments, including walkability and green space, to pro-
mote physical activity and thereby contribute to prevention of obesity and 
chronic disease. However, there are also challenges to the interpretation 
of these studies, such as self-selection bias and measurement errors. In 
this lecture, I will reflect upon the evidence, challenges, implications, and 
potential future directions.

TS15.02
The development of the Physical Activity Environment Policy 
Index (PA-EPI): a tool for monitoring and benchmarking 
government policies and actions to improve physical activity

Woods, C. B.1; Kelly, L.1; Volf, K.1; Gelius, P.2; Messing, S.2; Forberger, S.3; 
Lakerveld, J.4; den Braver, N. R.4; Zukowska, J.5; Swinburn, B.6; 
Bengoechea, E. G.6, on behalf of the PEN consortium
1Physical Activity for Health Research Cluster, Health Research Institute, 
Department of Physical Education and Sport Sciences, University of Limerick, 
Limerick, Ireland 
2Department of Sport Science and Sport, Friedrich-Alexander-Universität 
Erlangen-Nürnberg, 91058 Erlangen, Germany 
3Leibniz Institute for Prevention Research and Epidemiology – BIPS, 28359 
Bremen, Germany 
4Amsterdam UMC, VU University Amsterdam, Department of Epidemiology and 
Data Science, Amsterdam Public Health Research institute, De Boelelaan 1089a, 
Amsterdam 1081 HV, The Netherlands; Upstream Team, www.upstreamteam.nl. 
Amsterdam UMC, VU University Amsterdam, De Boelelaan 1089a, Amsterdam 
1081 HV, The Netherlands 
5Faculty of Civil and Environmental Engineering, Gdansk University 
of Technology, Gdansk 80-213, Poland 
6Physical Activity for Health Research Cluster, Health Research Institute, 
Department of Physical Education and Sport Sciences, University of Limerick, 
Limerick, Ireland; Research and Innovation Unit, Sport Ireland, Dublin, Ireland

Background: Insufficient physical activity (PA) is a global issue for health. 
A multifaceted response, including government action, is essential to 
improve population levels of PA. The purpose of this study was to develop 
the ‘Physical Activity Environment Policy Index’ (PA-EPI) monitor-
ing framework to assess government policies and actions for creating a 
healthy PA environment.
Methods: An iterative process was undertaken. This involved a review of 
policy documents from authoritative organisations, a policy audit of four 
European countries, and systematic reviews of scientific literature. This 
was followed by an online consultation with academic experts (N=101; 
20 countries, 72% response rate), and policymakers (N=40, 4 EU coun-
tries). During this process, consensus workshops where quantitative and 

qualitative data alongside theoretical and pragmatic considerations were 
used to inform PA-EPI development.
Results: The PA-EPI is conceptualised as a two-component ‘policy’ and 
‘infrastructure support’ framework. The two components comprise eight 
policy and seven infrastructure support domains. The policy domains are 
education, transport, urban design, healthcare, public education (includ-
ing mass media), sport-for-all, workplaces and community. The infra-
structure support domains are leadership, governance, monitoring and 
intelligence, funding and resources, platforms for interaction, workforce 
development, and health-in-all-policies. Forty-five ‘good practice state-
ments’ (GPS) or indicators of ideal good practice within each domain 
concludes the PA-EPI. A potential eight-step process for conducting the 
PA-EPI is described. 
Conclusions: Once pre-tested and piloted in several countries of various 
sizes and income levels, the PA-EPI GPS will evolve into benchmarks 
established by governments at the forefront of creating and implementing 
policies to address inactivity.

TS15.03
Domain of physical activity matters for risk of type 2 diabetes

van der Velde, J. H.; Winters-van Eekelen, E.; Rosendaal, F. R.;  
De Mutsert, R.
Department of clinical epidemiology, Leiden University Medical Center, Leiden, 
the Netherlands

Introduction: Physical activity is important in the prevention and treat-
ment of type 2 diabetes. However, differential health effects have been 
reported depending on the domain (context) in which physical activity 
is performed: mainly leisure time physical activity, but not occupational 
physical activity has been associated with decreased CVD risk. This has 
been described as the physical activity paradox. However, it is unclear if 
the physical activity paradox also is present for type 2 diabetes. Therefore, 
we examined the risk of type 2 diabetes for different domains of physical 
activity.
Methods: In the Netherlands Epidemiology of Obesity (NEO) study, 
domain of physical activity (in METh/week): occupational (during 
work), commute (walking or cycling to work), leisure time (walking, 
cycling, sports), and household, was assessed at baseline by questionnaire. 
Incidence of type 2 diabetes was collected during 10 years of follow-up via 
electronic health records. In adults working ≥12 h/week, we calculated 
hazard ratios (HR) with 95% confidence intervals [CI] of type 2 diabetes 
for quartiles of the different domains of physical activity using Cox regres-
sion analyses (with lowest quartile as reference). Results were adjusted for 
demographic and lifestyle variables and total body fat.
Results: We analysed data of 3,766 participants (53% men) with a mean 
(SD) BMI of 29.6 (4.6) kg/m2), aged 54 (5) years. During a median fol-
low-up of 6.7 years, 178 incident cases of type 2 diabetes were reported. 
Leisure time physical activity (HR: 0.66 [0.43-1.01] in highest quartile) 
and commuting physical activity (HR: 0.58 [0.37-0.91] in highest quartile) 
were associated with decreased risk of type 2 diabetes. Occupational phys-
ical activity was not associated with a decreased risk of type 2 diabetes 
(HR: 1.24 [0.80-1.90] in highest quartile).
Conclusion: In middle-aged men and women, physical activity per-
formed during commute or leisure time was associated with a decreased 
risk of type 2 diabetes, whereas occupational physical activity was not. 
Consequently, people with high occupational physical activity should be 
physically active apart from work-related physical activity.

http://www.upstreamteam.nl
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TS15.04
The Impact of COVID-19 on Eating and Physical Activity 
Behaviors and Body Weight: International Weight Control 
Registry

Chui, T.1; Sayer, R. D.1; DebRoy, S.2; Caldwell, A. E.3; Peters, J. C.3;  
Friedman, J.1; Oslund, J. L.4; Das, S.5; Roberts, S. B.4; Hill, J. O.1
1Department of Nutrition Sciences, University of Alabama at Birmingham, 
Birmingham, AL, USA 
2School of Science & Mathematics, University of South Carolina Beaufort, 
Bluffton, SC, USA 
3Division of Endocrinology, Metabolism & Diabetes, University of Colorado 
Anschutz Medical Campus, Aurora, CO, USA 
4Gerald J. and Dorothy R. Friedman School of Nutrition Science and Policy, Tufts 
University, Boston, MA, USA 
5Jean Mayer USDA Human Nutrition Research Center on Aging, Tufts University, 
Boston, MA, USA

Introduction: The COVID-19 pandemic and resulting lockdown orders 
across the United States (US) in the spring of 2020 may have drastically 
impacted many self-reported behaviors related to weight management. 
Some factors, including a greater reliance on cooking and eating at home, 
could positively impact body weight, whereas factors such as experienc-
ing greater stress and having more access to food while working from 
home could promote weight gain. This analysis examined the impact of 
COVID-19 on reported changes in eating and physical activity behaviors 
in relation to changes in body weight among US participants enrolled 
in the International Weight Control Registry (IWCR), a comprehensive 
registry of adults who have engaged or planning to engage in purposeful 
weight loss.
Methods: Data were collected between December 2020 and October 2021. 
Responses to 5 eating behavior questions (1. consumption of high-cal-
orie foods and 2. low-calorie foods, 3. frequency of eating at fast food 
restaurants and 4. at home, and 5. emotional eating) were used to calcu-
late an Eating Behavior Score (EBS) with a range of -10 to +10. Six ques-
tions related to physical activity behaviors (physical activity for 1. work, 
2. transportation, 3. housework, and 4. leisure as well as 5. screen time and 
6. sitting time) were used to calculate a Physical Activity Score (PAS) with 
a range of -12 to +12. Higher scores reflected positive behavior changes 
and scores are presented as median (IQR). Kruskal-Wallis chi-squared 
tests were used to examine the differences between the EBS and PAS with 
weight change categories (increased, no change, and decreased).
Results: Overall, 1,392 IWCR participants from the US were included 
and 54.2% of participants reported increased weight, 27.4% reported no 
change, and 18.5% reported decreased weight. EBS and PAS scores were 
significantly different across weight change categories (EBS: χ²(2) = 346.33, 
p<2.2e-16, PAS: χ²(2) = 178.46, p<2.2e-16). Those who increased weight 
had negative median scores for EBS (-1(3)) and PAS (-4(6)), reflecting 
worsening eating and physical activity behaviors. IWCR participants who 
decreased their weight reported an improvement in eating behavior (EBS: 
3(4)) and no change in physical activity (PAS: 0(4)). Those reporting no 
weight change had no change in EBS (0(3)) and a slight reduction in PAS 
(-1(3)).
Conclusions: The COVID-19 pandemic caused substantial disruptions in 
daily life in ways that could positively or adversely affect health behav-
iors. Our findings demonstrate that individuals with obesity who have 
attempted or are planning weight loss may have been disproportionally 
and negatively affected by COVID-19. They were more likely to engage 
in less healthful diet and physical activity behaviors resulting in weight 
gain during the pandemic. The comprehensive nature of the IWCR pro-
vides a unique opportunity to further investigate how psychosocial and 
environmental factors may have influenced health-related behaviors in a 
situation where both heathy and unhealthy options were, at least theoret-
ically, available.

TS16 – The Multipotentiality of Adipose Tissue 

TS16.01
The gut-brown fat-brain axis in the control of food intake

Klingenspor, M.1
11 Chair of Molecular Nutritional Medicine, TUM School of Life Sciences, 
Department of Molecular Life Sciences, Technical University of Munich;  
2 EKFZ - Else Kröner Fresenius Center for Nutritional Medicine, Technical 
University of Munich; 3 ZIEL - Institute for Food & Health, Technical University 
of Munich

In the defense of cold, brown fat dissipates the chemical energy of fatty 
acids and glucose for nonshivering thermogenesis. The underlying bio-
chemical mechanism depends on uncoupling protein 1 (UCP1) located 
in the inner mitochondrial membrane. This mitochondrial carrier pro-
tein is exclusively expressed in brown and inducible brite (brown-in-
white, or beige) adipocytes. Cold-induced activation of UCP1 is elicited 
by the sympathetic neurotransmitter norepinephrine. In several mouse 
models, the recruitment and activation of brown fat thermogenesis alle-
viates diet-induced obesity, dyslipidemia, and diabetes. In humans, cold- 
inducible brown/brite fat activity is positively associated with a lower risk 
for cardiometabolic diseases. It declines in the elderly as well as in people 
with obesity and diabetes. The thermogenic capacity of human brown/
brite fat to elevate resting energy expenditure is rather limited. These 
observations spurred the search for pharmacological and nutritional 
interventions to recruit and activate human brown/brite fat for the treat-
ment of metabolic disorders. Of key importance brown fat thermogenesis 
also contributes to facultative meal-associated thermogenesis, in mice and 
in humans. In fasted mice, brown fat thermogenesis is rapidly activated 
upon refeeding, a response not attenuated by beta-blockers. Our search 
for non- sympathomimetic activators of brown adipocytes revealed the gut 
hormone secretin as the mediator of meal-associated thermogenesis in 
brown fat. Secretin is a peptide released into circulation during a meal. 
In addition to brown fat activation, we found that secretin inhibited food 
intake in wildtype mice, but not in UCP1 knockout mice. Antibodies neu-
tralizing secretin attenuated the meal-induced rise in brown fat activity 
and increased food intake. In ad libitum fed mice, ablation of UCP1 and 
antibodies neutralizing secretin altered meal patterns. In line, secretin 
infusion in humans activated brown fat metabolism and stimulated sati-
ation. These key observations demonstrate that secretin mediates meal- 
associated thermogenesis and thereby contributes to the regulation of 
food intake through a gut-brown fat-brain-axis, with brown fat acting as a 
relay station in communication between the gut and the brain.

TS16.02
The impact of lipolysis on adipose tissue thermogenesis  
in humans

Blondin, D. P.
Department of Medicine, Université de Sherbrooke, Sherbrooke, Canada

The sympathetic nervous system (SNS) stimulates the hydrolysis of intra-
cellular triglycerides (TG) and the release of fatty acids in both white and 
brown adipose tissue. The consequence of this hydrolysis is an increase 
in tissue-specific heat production. In brown adipose tissue (BAT), this is 
conferred through the activation of uncoupling protein 1 (UCP1) which 
uncouples mitochondrial oxidative phosphorylation. In white adipose 
tissue (WAT), the release of fatty acids results in their oxidation or re- 
esterification. The retention and re-esterification of these fatty acids 
following lipolysis has a significant energetic cost, estimated at ~8 high- 
energy phosphate bonds (ATP) per mole of TG recycled or ~144 kcal/mol 
of TG. We have previously shown that mild cold exposure (18°C) is 
among the most potent stimuli driving the hydrolysis of intracellular tri-
glycerides in adipose tissue, increasing whole-body lipolysis by 2.5-fold 
and increasing BAT oxidative metabolism 7-fold, compared to measures 
at room temperature. The increased WAT lipolysis is accompanied by a 
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significant proportion of the released fatty acids being re-esterified in 
situ, accounting for ~15% of energy expenditure in the cold. The pharma-
cological stimulation of the beta-adrenergic receptors, through the oral 
administration of the beta-3 adrenergic receptor agonist Mirabegron, also 
results in an increase in BAT thermogenesis. However, more importantly, 
the off-target binding to beta-1 and beta-2 adrenergic receptors resulted 
in a simultaneous increase in WAT lipolysis and re-esterification. This 
substrate futile cycle was estimated to account for 55% of the increase in 
energy expenditure in response to a 200 mg dose of Mirabegron. Together, 
these results demonstrate the critical role of lipolysis on adipose tissue 
thermogenesis in humans, both through the activation of UCP1 in BAT as 
well as through the TG/FA futile cycle. Further work is needed to examine 
the long-term impact of chronically stimulating lipolysis in individuals 
with obesity and its associated metabolic diseases.

TS16.03
Systemic and abdominal subcutaneous adipose tissue 
immune cells are associated with liver but not with muscle 
insulin resistance in people with overweight and obesity

Trouwborst, I.1; Wouters, K.2; Jocken, J.3; Jardon, K. M.1; Blaak, E. E.1; 
Goossens, G. H.3
1Department of Human Biology, Maastricht University Medical Center+, 
Maastricht, The Netherlands & TI Food and Nutrition (TiFN), Wageningen, 
The Netherlands 
2Department of Internal Medicine, Maastricht University Medical Centre+, 
Maastricht, The Netherlands 
3Department of Human Biology, Maastricht University Medical Center+, 
Maastricht, The Netherlands

Introduction: Adipose tissue inflammation might be an important link 
between adiposity, systemic low-grade inflammation, and metabolic 
impairments such as insulin resistance. Insulin resistance can develop 
separately in the liver, skeletal muscle, and adipose tissue, representing 
different etiologies towards the development of obesity-related metabolic 
complications. Here, we investigated the relationship between adipose 
tissue and systemic immune cell populations, and tissue-specific insulin 
resistance in men and women with overweight and obesity.
Methods: The present study was part of a randomized, double-blind, par-
allel, 12-week personalized dietary intervention study (PERSON study). 
Eighty individuals with overweight or obesity underwent a 7-point oral 
glucose tolerance test to calculate the hepatic insulin resistance index 
(HIRI) and the muscle insulin sensitivity index (MISI) to estimate hepatic 
and skeletal muscle insulin sensitivity, respectively. Furthermore, an 
abdominal subcutaneous adipose tissue (aSAT) biopsy was collected. 
Immune cell populations (expressed as % of live cells) in fresh whole-
blood and in aSAT were identified using flow cytometry, and aSAT 
gene expression was determined with qPCR. This preliminary analysis 
includes data from 50 individuals (62% women; BMI: 30.7±3.4 kg/m2; 
age: 60.4±7.9 yrs). Data from the total study population will be presented 
during the congress.
Results: Multiple linear regression analyses revealed that classical mono-
cytes and NK cells in blood, and CD11C-CD206+ macrophages in aSAT 
were positively associated with HIRI, while blood granulocytes were neg-
atively associated with HIRI after adjustment for age, sex and BMI (std. 
β’s between 0.318-0.488, all p-values<0.05). None of the blood and aSAT 
immune cells were associated with MISI (all p-values>0.05).
Conclusion: These preliminary findings demonstrate that systemic clas-
sical monocytes and NK cells, and aSAT CD11C-CD206+ macrophages 
were associated with hepatic but not skeletal muscle insulin resistance, 
suggesting that hepatic, but not muscle insulin resistance, is linked to the 
detrimental effects of altered systemic and subcutaneous immune cell 
populations in people with overweight and obesity.

TS16.04
The adipose stromal/stem cells in the context of the 
adiponiche in patients with obesity and metabolic 
complications before and after weight loss

Milan, G.1; Favaretto, F.1; Compagnin, C.1; Conci, S.1; Sanna, M.1;  
Belligoli, A.1; Fabris, R.1; Dal Prà, C.1; Bettini, S.1; Foletto, M.1;  
Prevedello, L.1; Da Re, C.2; Mescoli, C.3; Vindigni, V.4; Busetto, L.1; Vettor, R.1
1Department of Medicine, Internal Medicine 3, University of Padua, Center for 
the Study and the Integrated Treatment of Obesity, Padua Hospital, Padua, Italy 
2Division of General Surgery, Department of Surgical, Oncological and 
Gastroenterological Sciences, University of Padua, Padua, Italy 
3Surgical Pathology and Cytopathology Unit, Department of Medicine, 
University of Padua, Padua, Italy 
4Clinic of Plastic and Reconstructive Surgery, Department of Neurosciences, 
University of Padua, Padua, Italy

Introduction: Obesity is characterized by the progressive expansion 
of adipose tissue (AT) by hypertrophy and hyperplasia. Recently, we 
described the adiponiche structure referring to the anatomical and 
functional unit that regulates stem cell homeostasis and behaviour in 
the AT [1]. Adiponiche consists in AT Stromal/Stem Cells (ASCs) and 
other precursor/mature cells of different lineages, non-cellular elements, 
such as extracellular matrix scaffold and environmental conditions and 
their direct or soluble factor-mediated relationship. Thus, the adiponiche 
function/dysfuction regulates AT expansion and remodelling in obesity, 
weight loss and weight regain. We analysed morphological and functional 
changes of subcutaneous and visceral AT (SAT and VAT) of patients with 
obesity (PwO) and different degrees of glucose impairment and after 
weight loss, compared to lean controls.
Methods: SAT and VAT samples were collected during bariatric or 
abdominal surgery from normoglycemic (PwO N, n=62), prediabetic 
(PwO preDM, n=58) and diabetic (PwO T2DM, n=57) patients with obe-
sity compared with lean controls. Moreover, 63 PwO and 29 weight-loss 
subjects (WL) underwent bariatric surgery or diet therapy were studied. 
Clinical data, anthropometric measurements and biochemical parameters 
of patients were collected. We measured adipocyte size and capillary den-
sity by IHC analysis. Stromal vascular fraction freshly isolated was charac-
terized by cytometry, quantifying ASCs (CD45-/34+/31-) and endothelial 
progenitors (CD45-/31+/34+), and by the evaluation of in vitro adipo-
genic potential.
Results: In both SAT and VAT we measured a hypertrophic and hyper-
plastic expansion, causing similar vascular rarefaction in PwO and differ-
ent degrees of metabolic complications. The largest increase in adipocyte 
size and decrease in number of ASCs and adipogenic potential occur both 
in PwO preDM and in PwO T2DM. After weight loss both SAT and VAT 
adipocyte area decreased and the capillary density increased restoring the 
AT architecture of lean controls. Unexpectedly SAT-ASCs were further 
increased in WL and changed their phenotype reducing the expression of 
both CD105 and CD271 membrane markers. The percentage of endothe-
lial progenitors was higher in SAT than in VAT, increased with obesity and 
decreased in WL reaching the levels of controls.
Conclusion: We showed a remodelling of adiponiche in which stemness 
deficit is associated with early glucose metabolism impairment. After 
weight loss, we observed the increase of ASCs and capillary number and 
a size reduction of mature adipocytes. Our results suggested the bene-
fit of controlling hypertrophy and hyperplasia already in PwO preDM. 
Moreover, these data could provide a biological understanding of how 
stem cell scaling is maintained during AT growth suggesting a possible 
explanation for the recurring weight regain.
Reference
[1] Milan G, Conci S, Sanna M, Favaretto F, Bettini S, Vettor R. ASCs and 

their role in obesity and metabolic diseases. Trends Endocrinol Metab. 
2021 Dec;32(12):994–1006. doi: 10.1016/j.tem.2021.09.001.
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AS1 – Meaningful Youth Engagement – Building 
Healthier Food and Physical Activity Environments for 
Current and Future Generations: A Symposium of the 
CO-CREATE project

AS1
Meaningful youth engagement – building healthier food 
and physical activity environments for current and future 
generations: a symposium of the CO-CREATE project

Klepp, K.1; Stensdal, M.4; Savona, N.2; Broer, C.3; Nesrallah, S.5
1Norwegian Institute of Public Health 
2London School of Hygiene and Tropical Medicine 
3University of Amsterdam 
4PRESS, Save the Children Norway 
5EAT

Young people represent the largest demographic group in society and are 
increasingly signalling their desire to be involved in today’s leading global 
health challenges. Youth have been at the forefront of some of the world’s 
most pressing discussions and high-level meetings in 2021 - climate 
change activism, food systems transformation, and the recovery from 
COVID-19. Concerns of food shortages, changes in eating behaviours, 
increased levels of food insecurity, and even a rise in opportunistic mar-
keting are consequences of the COVID-19 pandemic and are not unno-
ticed by youth. 
Even before these stark revelations globally, the CO-CREATE project has 
provided knowledge and infrastructure on policies to support making the 
healthiest choices the preferred ones. Young people across five countries 
gathered in youth alliances to develop and refine policy ideas through 
discussions with policymakers and business leaders. This symposium 
will shine a light on research from ‘group model building’ activities with 
young people to identify their perspectives on the drivers of overweight 
and obesity. CO-CREATE’s systems mapping work with adolescents has 
demonstrated causal chains driving dietary and physical activity habits 
and reiterated the lack of public policy that focuses on increasing physical 
activity and mental health. The influence of social media use among ado-
lescents on their body image and motivation to exercise are not reflected 
in policy and research. The symposium will present cross-country sys-
tem mapping results and discuss the facilitators of meaningful youth 
engagement. The dialogue forum tool developed by EAT as part of the 
CO-CREATE project will be used as a backdrop to facilitate a discus-
sion to identify collective actions and commitments. How will we move 
beyond tokenism towards consistent and meaningful youth engagement?
Today, young people represent the largest part of the population glob-
ally. However, true, and lasting effects to positively impact youth health, 
including overweight and obesity, will not only need to include young 
people’s input, perspective, and suggestions: the leadership of young peo-
ple themselves needs to be part of the answer.

Thursday, 05 May 2022

AS2 – The Mapping and Targeting of Non-normative 
Eating Behaviours Perpetuating Obesity

AS2
The mapping and targeting of non-normative eating 
behaviours perpetuating obesity

Svaldi, J.1; Hilbert, A.2; Lemmens, L.3; Jansen, A.3
1Dept.of Klinische Psychologie und Psychotherapie, University of Tübingen, 
Tübingen, Germany 
2Behavioral Medicine Research Unit, University of Leipzig Medical Center, 
Leipzig, Germany 
3Dept. of Clinical Psychological Science, Maastricht University, Maastricht, 
the Netherlands

Non-normative eating behaviours such as overeating, loss-of- control 
(LOC) eating, and binge eating are prevalent conditions in obesity. 
Non-normative eating behaviours are associated with food cravings and 
increased energy intake, they reduce the effectiveness of regular obe-
sity treatments and increase the risk of weight gain, eating disorders, 
mental disorders, diabetes and a worsening of the metabolic syndrome. 
Increasing our knowledge of predictors and maintenance mechanisms 
of non-normative eating behaviours may be useful in the prevention and 
treatment of obesity. 
Ecological Momentary Assessment (EMA) involves the repeatedly mea-
suring of a person’s behaviours and experiences in the moment; in real 
time and in a person’s natural environment. These ecological snapshots 
minimise all kind of biases and maximise ecological validity. They enable 
to study causal processes in real-world contexts.
Prof Svaldi will discuss an Ecological Momentary Assessment study into 
the associations between mood, emotion regulation and binge eating 
associated with obesity. Participants were prompted at three semi-random 
times each day during a two week period. Additionally they completed 
the EMA assessment whenever they felt at risk for binge eating, when 
they experienced a binge or when they experienced negative affect. It was 
found that a successful application of adaptive emotion regulation strat-
egies predict abstinence, while non-adaptive ruminations predict binge 
eating episodes. The importance of promoting a successful application 
of adaptive emotion regulation skills and the stopping of rumination for 
reducing non-normative eating behaviours is discussed. 
Dr Lemmens will share the first results of an ongoing transdiagnostic 
research project aimed at the understanding and reducing of binge eating 
behaviours. According to the cognitive-behavioural theory of binge eating, 
dysfunctional beliefs about eating, weight and body shape play a decisive 
causal role in a complex network of environmental, psychological, physi-
ological, and behavioural factors that drive binge eating. Using EMA, the 
predictors of binge eating, particularly the role and content of cognitions, 
are systematically examined in daily life. Interventions to prevent binge 
eating are also being designed. The project eventually adds to the under-
standing of binge eating behaviour and is a first step in the development of 
a personalised tool for preventing binge eating in daily life.
Prof Hilbert will discuss research into the prevalence and prognostic sig-
nificance of non-normative eating behaviours for weight loss and quality 
of life after bariatric surgery. Individuals with severe obesity presenting 
for obesity surgery frequently show non-normative eating behaviors and 
eating disorders, but the long-term course and prognostic significance for 
weight loss and health-related quality of life remain unclear. The prospec-
tive multicenter Psychosocial Registry for Obesity Surgery study exam-
ines the prevalence and prognostic significance of pre- and post surgical 
non-normative eating behaviors and eating disorders for weight loss and 
quality of life up to 6 years following surgery. The results of the predictor 
analysis will be discussed. 



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts28

Prof Jansen will give an overview of non-normative behaviours that nega-
tively affect obesity prognostically, and how we can target these behaviours 
with new cognitive-behavioural interventions. Non-normative eating 
behaviours can be remedied quite well, which may be a prerequisite for 
successful weight loss and obesity prevention.

Friday, 06 May 2022

AS3 – Family Interventions Promoting Healthy 
Behaviours in Children (0-10 years) to Tackle  
Childhood Obesity

AS3.01
An app-based parenting program (Samen Happie!) to 
promote healthy energy-balanced related parenting practices 
in early childhood: Process, effectiveness, and lessons learned

Karssen, L. T.1; Larsen, J. K.1; Vink, J. M.1; Burk, W. B.1; Kremers, S. P.3;  
De Weerth, C.2
1Behavioural Science Institute, Radboud University, Nijmegen, the Netherlands 
2Donders Institute for Brain, Cognition and Behaviour, Radboud University 
Medical Center, Nijmegen, the Netherlands 
3NUTRIM School of Nutrition and Translational Research in Metabolism, 
Maastricht University Medical Center, Maastricht, the Netherlands

This abstract is part of the suggested symposium Family interventions 
promoting healthy behaviours in children (0-10 years) to tackle childhood 
obesity. In case the symposium is declined, please retract this individual 
abstract submission.
Introduction: To successfully prevent childhood obesity, establishing 
healthy energy-balance related behaviours (e.g., food and drink intake, 
sleep, screen time) early in life is crucial. Particularly for young chil-
dren, parents play an important role in the formation of these behaviours 
through their energy-balance related parenting practices. Therefore, the 
Samen Happie! program was developed with the goal to promote healthy 
energy-balance related parenting practices among parents of young chil-
dren (0-2 years). The program was specifically developed for families with 
lower socioeconomic position (SEP), who may benefit from participating 
in such programs but are generally less well reached than families with 
higher SEP.
Methods: The Intervention Mapping Protocol (IMP) was used as a  theory- 
and evidence-based framework to systematically guide the development 
and evaluation of the Samen Happie! program. This resulted in the stand-
alone, easy-to-use Samen Happie! app that provides parents information 
about healthy energy-balance related parenting practices in engaging ways 
(e.g., through tips, quizzes, or short videos) and prompts the formation of 
healthy energy-balance related parenting habits through techniques that 
tackle automatic behaviours. The effectiveness of the program on child 
weight-related behaviours (i.e., food and drink intake, sleep, screen time) 
and zBMI was evaluated in a randomised controlled trial with 2 paral-
lel arms: an intervention condition in which parents received access to 
the Samen Happie! app (n=179) and a waitlist control condition (n=178). 
Parents in both conditions completed web-based measurements at base-
line (child ages 5-15 months; M=9.86 months, SD=2.30) and after approx-
imately 6 and 12 months. Process evaluation data on parents’ app use, app 
user experience, and suggestions for app improvement were collected at 
both follow-ups.
Results: Analyses on the effectiveness of the program are currently being 
conducted and the results will be included in the presentation. Preliminary 
analyses of parents’ self-reported app use and user experience (n=179) 

showed that the majority downloaded (77.1%) and used the app multiple 
times (70.9%), but only a smaller number of parents (21.7%) continued 
app use through the 6-month follow-up period. Parents’ suggestions for 
app improvement (e.g., regarding app structure, content, and functional-
ities) yielded fruitful ideas for further development of the program.
Conclusion: The IMP allowed for effective development of the Samen 
Happie! app-based parenting program by stimulating continued co-cre-
ation with the target group of parents with a lower SEP and prompting to 
address their needs through tailored program content and theory-based 
behaviour change techniques. Conclusions and future directions for the 
Samen Happie! program will be formulated based on the results from the 
effect and process evaluations and lessons learned in the project.

AS3.02
Increasing parental involvement in SuperFIT to promote 
healthy energy balance-related behaviours in young children

Harms, L. S.; Gerards, S. M.; Bessems, K. M.; Gubbels, J. S.
Department of Health Promotion, School of Nutrition and Translational 
Research in Metabolism (NUTRIM), Maastricht University, PO Box 616, 
Maastricht, The Netherlands

Introduction: Parental involvement is an essential component of family 
interventions in order to prevent childhood obesity. SuperFIT is a com-
prehensive, integrated, intervention approach aiming to improve energy 
balance-related behaviours of young children (2-4 years). Intervention 
activities were developed to involve both home and childcare. For parents 
specifically, SuperFIT aimed to help the integration of healthy nutrition 
and physical activity into their daily life. Although the pilot study showed 
promising effects of this alignment between home and childcare, sustain-
able impact at home had yet to be achieved. The present study tries to gain 
a better understanding of the parent’s point of view on family intervention 
activities to aid the further development of the family component (FC) of 
SuperFIT.
Methods: The original FC was evaluated by means of a mixed methods 
design [1]. Results were used to develop new, alternative, activities for the 
FC (i.e., materials to take home). One example of a new activity is the 
SuperFIT backpack, containing information, tips and activities to engage 
in a healthy lifestyle, which rotates between families. Childcare locations 
were asked to implement the new intervention activities. Semi-structured 
interviews or open-ended questionnaires with parents addressed usage, 
appreciation, facilitators and barriers of the new FC. Parents were also 
asked to reflect on changes in their behaviour at home (e.g., physical activ-
ity games that were played more often, recipes used).
Results: Preliminary data analyses indicated that receiving tangible mate-
rials (e.g., cards with hand-on activities) facilitated the implementation of 
physical activity or nutrition activities at home. Furthermore, integration 
of a stuffed toy or mascot in the backpack sparked enthusiasm among chil-
dren. However, the new FC seemed to result only in a temporary revival of 
awareness and implementation of activities. In this presentation, we will 
discuss further suggestions on how to achieve a lasting impact at home.
Conclusion: This study obtained a better understanding of the processes 
happening in the home setting, after receiving family intervention activ-
ities. The findings can guide future implementation and further devel-
opment of the obesity prevention intervention approaches for young 
children.
Reference
[1] Harms, L., Gerards, S., Kremers, S., Bessems, K., van Luijk, C., Arslan, T., 
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AS3.03
Move Around and Get Active: co-creating an intervention 
to optimize 24-hour movement behaviours in pre-schoolers 
with overweight

Decraene, M.; De Craemer, M.; Verbestel, V.
Department of Rehabilitation Sciences, Ghent University, Ghent, Belgium

Abstract related to symposium “Family interventions promoting healthy 
behaviours in children (0-10 years) to tackle childhood obesity”. If the 
symposium is not accepted the abstract can be assessed individually.
Introduction: In 2019, the World Health Organization (WHO) pub-
lished 24-hour movement behaviour guidelines for pre-schoolers (3-5 
years) with recommendations for physical activity (PA), screen time (ST), 
and sleep. An optimal composition of these behaviours (i.e. a sufficient 
amount of PA and sleep, and minimal ST) is suggested to have favour-
able health outcomes. However, pre-schoolers’ overall compliance with 
these guidelines is low. In addition, pre-schoolers with overweight are 
less likely to comply with healthy lifestyle recommendations compared to 
pre-schoolers with a normal weight status. Therefore, special attention to 
optimize the time spend on these behaviours in pre-schoolers with over-
weight is important. In this study, an intervention to optimize 24-hour 
movement behaviours in pre-schoolers with overweight will be developed 
in close collaboration with the parents of these pre-schoolers. This way, 
the intervention will be tailored to the specific needs of the parents and 
their pre-schoolers.
Methods: Interviews and participatory action research will be used to 
co-create an intervention with parents of pre-schoolers with overweight to 
optimize pre-schoolers’ 24-hour movement behaviours. First, the parents 
will be interviewed to investigate (1) their attitude towards PA, ST and 
sleep in general and in their pre-schoolers specifically, and (2) their moti-
vation to co-create the intervention. Second, six co-creation sessions will 
be planned to develop the intervention. The co-creation will be guided by 
the Intervention Mapping Protocol (IMP), a standard protocol worldwide 
being used for intervention development, implementation and evaluation. 
Going through the six steps of the IMP the following will be addressed: the 
needs, barriers and facilitators of parents to optimize their pre- schoolers’ 
24-hour movement behaviours will be assessed, intervention goals will be 
set, intervention materials will be designed and the practical organization 
of the implementation and evaluation will be discussed with the parents. 
The parents will be recruited through employees of health centres and care 
personnel of kindergartens in Flanders. All data will be audio-taped, tran-
scribed verbatim and analysed using NVivo.
Results: Participant recruitment started in January 2022 and is ongoing. 
Preliminary data are expected in early spring 2022.
Conclusion: Pre-schoolers with overweight are less likely to comply with 
healthy lifestyle recommendations compared to their peers with normal 
weight. This study will provide valuable knowledge on (1) the specific 
needs of pre-schoolers with overweight and their parents and (2) the pro-
cess of co-creating an intervention with parents with the aim to optimize 
24-hour movement behaviours in pre-schoolers with overweight.

AS3.04
Familie+- real-word implementation of a school-and-family 
based obesity prevention program in primary schools 
in Germany

Ziegeldorf, A.1; Butscher, F.2; Niermann, C.3
1Institut for Exercise and Public Health, Faculty of Sport Science,  
University of Leipzig, Leipzig, Germany 
2Professorship for Sports and Health Didactics, Technical University Munich, 
Munich, Germany 
3Social and Health Sciences, Department of Sport Science,  
University of Konstanz, Konstanz, Germany

Introduction: Family and school are the most important social environ-
ments where children’s energy-balance related behaviors (EBRBs) develop 
and are maintained. Therefore, effective obesity prevention needs to 

address both environments simultaneously. Schools are a suitable setting 
for implementing obesity prevention programs as they provide a good 
accessibility of children. However, school-based programs often fail to 
include families. The Familie+ project focuses on linking the school and 
the family environment within a school-based prevention program. The 
project comprises three phases: 1) development of the “Familie+ Action 
Box” and the implementation strategies (guided by Intervention Mapping 
and Implementation Mapping Protocol, and informed by focus groups 
and qualitative interviews with multipliers), 2) implementation and eval-
uation of the Action Box, 3) translation of the findings into an e-learning 
module and dissemination. The aim of the presentation is to provide an 
insight into the implementation process including first results focusing on 
the role of families and their involvement in obesity prevention programs.
Methods: An uncontrolled pre-post effectiveness-implementation hybrid 
trial is currently conducted in a real-world context. A mixed-methods 
approach, involving community stakeholders, teachers, and families, is 
used to evaluate effectiveness and implementation. Effectiveness will be 
evaluated via parent reported energy-balance related behaviors of chil-
dren, assessed before and after the intervention phase. Additionally, in 
two schools, accelerometers are used to objectively measure children’s 
physical activity. The implementation evaluation comprises a series of 
short questionnaires for teachers and parents during the intervention 
phase. Additionally qualitative in-depth interviews with teachers and par-
ents will be used to assess implementation outcomes. Beyond that there 
will be focus groups with community stakeholders.
Results: Overall, nine primary schools with a total of 47 classes from three 
regions in Germany participate in the project. The intervention phase 
(implementation of the Action Box) started in September 2021 and will 
be finished in February 2022. A total of 405 families have consented to 
participate in surveys on effectiveness and implementation. Data collec-
tion regarding process evaluation is almost finished.
Conclusion: Findings from the Familie+ project can be used by researcher 
as well as practitioners to improve family-school collaboration as part of 
school-based obesity prevention programs. The project combines a theory 
and evidence-based approach with a reflective process of translation and 
implementation in a real-world setting including stakeholders and par-
ticipants. The results will inform the development and implementation 
of effective school-based interventions involving parents in real-world 
settings.

AS4 – The PhenFlex Drink: A Mixed-Meal Challenge Test 
as a New Standardized Method to Quantify Health and 
Intervention Effects

AS4
The PhenFlex drink: a mixed-meal challenge test 
as a new standardized method to quantify health 
and intervention effects

Wopereis, S.1; Muller, M.2; Blaak, E.3; Tetens, I.4
1Department of Microbiology and Systems Biology, The Netherlands 
Organization for Applied Scientific Research (TNO), Zeist, The Netherlands 
2Nutrigenomics and Systems Nutrition Group, Norwich Medical School, 
University of East Anglia, NR4 7UQ, Norwich, United Kingdom 
3Department of Human Biology, NUTRIM, School for Nutrition and Translational 
Research in Metabolism, Maastricht University, Maastricht, The Netherlands 
4Department of Nutrition, Exercise and Sports, University of Copenhagen, 
Copenhagen, Denmark

Presentation of the results of the PhenFlex2 consortium and expert reflec-
tion of these results about the use of the PhenFlex challenge drink as a 
standardized method to measure subtle changes in metabolic health.
In the PhenFlex2 project the determination of Phenotypic Flexibility 
as a measure of metabolic health was investigated in multiple nutri-
tional intervention studies. The ability of a person to respond flexible to 
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a standardized challenge, based on the new definition of health (Huber 
2011), could bring a next generation of biomarkers sensitive to distin-
guish different biological processes in different (sub)groups of people 
as a consequence of a chronic disease (diabetes, obesity, cardiovascular 
disease). At TNO a standardized metabolic challenge test, representing a 
mixed meal and referred to as the PhenFlex test, is developed and exam-
ined in different groups of people or even at the personal level to study 
differences in phenotypic flexibility. Outcomes of the PhenFlex challenge 
tests in multiple different nutritional interventions of European projects 
will be presented: NutriTech, BellyFat and the PhenFlex2 study, itself, that 
focused on personalized nutrition. With this symposium we will show the 
scientific world the use of this new methodology to quantify metabolic 
health and will discuss with key opinion leaders the added value of such 
methodology.

Saturday, 07 May 2022

AS5 – State Influences on Neural Responses to Food 
in Overweight and Eating Disorders

AS5.01
Effects of (re)-appraisal on brain responses to food

Horstmann, A.
Department of Psychology and Logopedics, Faculty of Medicine,  
University of Helsinki, Finland

Food is a powerful stimulus. Brain responses to food stimuli depend 
crucially on both, their affective and nutritional properties, as well as the 
viewer’s mindset. Further, the degree of obesity and eating behaviour style 
are important modulators of brain responses. By means of fMRI, we inves-
tigated neural correlates of active food-craving regulation in two indepen-
dent studies. Reappraisal of unhealthy food stimuli recruited the brain’s 
valuation system and prefrontal cognitive control areas associated with 
response inhibition. Connectivity analyses indicated that the need for 
prefrontal top-down adjustment of striatal value representations increases 
with BMI. Both disinhibition and cognitive restraint of eating behaviour 
modulated brain responses to food stimuli during active reappraisal. This 
suggests that the capacity for effective reappraisal is associated with deter-
minants of eating behaviour and BMI. 
References 
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AS5.02
State influences on neural responses to food in overweight 
and eating disorders: an EEG study with individuals with 
anorexia nervosa and bulimia nervosa

Eichin, K.; Georgii, C.; Schnepper, R.; Blechert, J.
Paris-Lodron-University of Salzburg, Department of Psychology,  
Centre for Cognitive Neuroscience, Salzburg, Austria

The sight of food cues elicits physiological and behavioural responses 
which can influence food intake (Nederkoorn & Jansen, 2002). Despite 
negative affectivity being a common factor for eating disorders (Hilbert 
et  al., 2014), related to binge-purge behaviour (Culbert et al., 2016) as 
well as to food restriction (Engel et al., 2013) few studies have manip-
ulated negative affect in both individuals with Anorexia Nervosa (AN) 
and Bulimia Nervosa (BN). The present study investigates the influence of 
negative affect on neural responses to food cues in AN and BN.

A sample of n = 35 individuals with AN, n = 33 individuals with BN and 
n = 35 individuals without eating disorders in the control group viewed 
images of foods and objects both during an emotionally negative and a 
neutral condition while EEG was recorded. As previous studies differ in 
when and where effects of emotion are located in the event-related poten-
tial (see e.g., Blechert et al., 2014; Lutz et al., 2021) the data were analysed 
with a mass testing approach testing all time points and all electrodes 
using the LIMO EEG toolbox (Pernet et al., 2011).
References
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AS5.03
Effects of mindset on hormonal responding, neural 
representations, subjective experience and intake

Franssen, S.1; Jansen, A.1; Van Den Hurk, J.2; Adam, T.3; Geyskens, K.4; 
Roebroek, A.5; Roefs, A.1
1Department of Clinical Psychological Science, Faculty of Psychology and 
Neuroscience, Maastricht University, Maastricht, The Netherlands 
2Scannexus, Maastricht, The Netherlands 
3Department of school of Nutrition and Translational Research in Metabolism 
(NUTRIM), Faculty of Health, Medicine and Life Sciences, Maastricht UMC+, 
Maastricht University, Maastricht, The Netherlands 
4Department of Marketing and Supply Chain Management, School of Business 
and Economics, Maastricht University, Maastricht, The Netherlands 
5Department of Cognitive Neuroscience, Faculty of Psychology and 
Neuroscience, Maastricht

A person can alternate between food-related mindsets, which in turn may 
depend on one’s emotional state or situation. Being in a certain mindset 
can influence food-related thoughts, but interestingly it might also affect 
eating-related physiological responses. The current study investigates 
the influence of an induced ‘loss of control’ mindset as compared to an 
‘in control’ mindset on hormonal, neural and behavioural responses to 
chocolate stimuli. Mindsets were induced by having female chocolate lov-
ers view a short movie during two sessions in a within-subjects design. 
Neural responses to visual chocolate stimuli were measured using an 
ultra-high field (7T) scanner. Momentary ghrelin and glucagon-like pep-
tide 1 (GLP-1) levels were determined on five moments and were simul-
taneously assessed with self-reports on perceptions of chocolate craving, 
hunger and feelings of control. Furthermore, chocolate intake was mea-
sured using a bogus chocolate taste test. It was hypothesized that the 
loss of control mindset would lead to hormonal, neural and behavioural 
responses that prepare for ongoing food intake, even after eating, while 
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the control mindset would lead to responses reflecting satiety. Results 
show that neural activity in the mesocorticolimbic system was stronger 
for chocolate stimuli than for neutral stimuli and that ghrelin and GLP-1 
levels responded to food intake, irrespective of mindset. Self-reported 
craving and actual chocolate intake were affected by mindset, in that crav-
ings and intake were higher with a loss of control mindset than with a con-
trol mindset. Interestingly, these findings suggest that physiology on the 
one hand (hormonal and neural responses) and behavior and subjective 
experience (food intake and craving) on the other hand are not in sync, 
are not equally affected by mindset.

AS5.04
Mindset matters: attentional focus – not body-weight – 
determines the level of food-related brain activity

Pimpini, L.1; Kochs, S.1; Franssen, S.1; Van Den Hurk, J.2; Jansen, A.1; 
Roebroeck, A.3; Roefs, A.1
1Department of Clinical Psychological Science, Faculty of Psychology 
and Neuroscience, Maastricht University, Maastricht, NL 
2Scannexus, Maastricht, NL 
3Department of Cognitive Neuroscience, Faculty of Psychology and 
Neuroscience, Maastricht University, NL

A dominant theory in the literature claims that viewing high-caloric 
foods leads to increased activity in the reward circuitry of the brain, espe-
cially in people with obesity. However, the empirical literature is incon-
sistent and contradictory. This may be due to the double-sided nature of 
high-caloric (palatable) food: concurrently high in hedonic value and a 
low in health value, as (over)consumption of these foods may lead to gain 
weight (Roefs et al., 2015, 2018). So, viewing foods, people’s mindset (or 
attentional focus) may alternate between focusing on hedonic vs. health 
value, depending on emotional or physiological state as well as the cur-
rent situation or context. Notably, mindset may vary—unbeknownst to 
the researcher—within and across participants as well as studies, compli-
cating the interpretation of results. The present study hypothesizes that, 
viewing high caloric palatable foods, a hedonic mindset compared to a 
health and a neutral mindset elicits more activity in the mesocorticolim-
bic system; mostly in people with obesity. Moreover, caloric content and 
food palatability can be decoded from multivoxel patterns of activity, most 
accurately in people with obesity and in the corresponding mindset.
During one fMRI-session, mindset (hedonic, health, neutral) was manip-
ulated using a one-back task with individually tailored food stimuli in 
32 healthy-weight people and 29 people with obesity. Univariate analysis 
showed that brain activity was not significantly different for palatable vs. 
unpalatable foods or for high-caloric vs. low-caloric foods. Instead, brain 
activity was higher in the hedonic mindset (taste) compared to the health 
(calories) and neutral (color) mindset. Multi-Voxel-Pattern-Analysis 
(MVPA) showed that foods’ palatability and calorie content could be 
decoded, above chance, in several regions of the mesocorticolimbic sys-
tem (e.g. Frontal Gyrus, Anterior Cingulated, Insula), with results not 
moderated by either BMI or mindset. In conclusion, the level of brain 
activity is not proportionate to the reward value of foods and is not mod-
erated by BMI. Instead, the level of brain activity reflects mindset, and 
food palatability and caloric content are represented as patterns of brain 
activity.

AS6 – SWEET ZOOM. The Role of Sweeteners for 
Obesity, Health, Safety, and Sustainability 

AS6.01
A SWEET start. Project overview and status on the long-term 
clinical trial

Raben, A.1; Harrold, J.2; Kjølbæk, L.3; Martinez, J.4; Navas Carretero, S.5; 
Blaak, E.6; Douwina, B.7; Feskens, E.8; Murphy, R.9; Hodgkins, C. E.10; 
Kuznesof, S.11; Nychas, G.12; Manios, Y.13; Halford, J. C.14
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Centro de investigación Biomédica en Red, fisiopatología de la obesidad y 
Nutrición, Instituto de Salud Carlos III, Madrid, Spain. And Navarra Institute for 
Health Research, Pamplona, Spain 
6Department of Human Biology, Maastricht University, Maastricht, Netherlands 
7Cargill Europe Research and Development Director. Vilvoorde, Belgium 
8Division of Human Nutrition and Health, Wageningen University, Wageningen, 
the Netherlands 
9Centre for Environment & Sustainability, University of Surrey, Guildford, United 
Kingdom 
10Food, Consumer Behaviour and Health Research Centre, School of Psychology, 
University of Surrey, Guildford, United Kingdom 
11School of Natural and Environmental Sciences, Newcastle University, 
Newcastle-upon-Tyne United Kingdom 
12Agricultural University of Athens, Athens, Greece 
13Department of Nutrition and Dietetics, Harokopio University of Athens, 
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Introduction: The role of non-caloric sweeteners for human health is 
tainted by many myths regarding efficacy and safety, although many sys-
tematic reviews and meta-analysis do not support the more detrimental 
results.The SWEET project (Sweeteners and sweetness enhancers: Impact 
on health, obesity, safety and sustainability) aims to unravel the uncertain-
ties by examining the barriers and facilitators to the use of sweeteners and 
sweetness enhancers (S&SEs) and the potential risks or benefits of their 
use on health, obesity, safety and sustainability.
Methods: SWEET (sweetproject.eu) is a 5-year EU Horizon-2020 funded 
project (2018-2023, grant #774293) including 29 European research, con-
sumer and industry partners. The project includes 6 scientific work pack-
ages (WP’s): WP1: Development of innovative blends of S&SEs in solid 
foods. WP2: Short-term impact on food behavior, physiology & health. 
WP3: Prolonged effects on health, obesity and safety.WP4: Population-
based studies on sugar, sweeteners and health. WP5: Sustainability analy-
sis of S&SEs using Life Cycle Sustainability Assessment. WP6: Stakeholder 
engagement, dissemination and commercial exploitation.
WP3 is a 1-y randomized, controlled, multicentre trial aiming to deter-
mine if prolonged use of S&SEs in a whole diet approach (foods and 
drinks) improves weight control, obesity related risk factors and health 
(Reg: NCT04226911). The study is conducted in 4 intervention centres 
(Copenhagen, Maastricht, Athens, Navarra). Adults with overweight (18-
65 years, BMI>25 kg/m2) and children (6-12 years, BMI-for-age>85th 
percentile) were eligible. The first 2-months consists of a low-energy diet 
for adults with a goal of ≥5% weight loss. Children consume a generally 
healthy diet to maintain body weight. In the next 10 months, participants 
are randomised to a healthy ad libitum diet with or without S&SEs (both 
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diets <10 E% added sugar). Main assessments are done at 0, 2, 6, and 12 
months. Primary outcome for efficacy is body weight and for safety gut 
microbiota composition (related to metabolic outcomes), both in adults. 
Secondary outcomes include anthropometry, cardiometabolic risk mark-
ers, tests for allergenicity, and questionnaires such as food preferences, 
craving, and appetite.
Results: All WPs have been running during the COVID-19 pandemic, 
although with several delays and difficulties especially for the human 
studies. Status of WP1, WP2, WP4, WP5 and WP6 are given in separate 
conference abstracts. WP3 successfully enrolled all adults (n=341;103% 
of goal), whereas enrolment of children (in a family setting) was very dif-
ficult (n=38). Due to COVID-19, a planned 1-y follow-up was cancelled 
in order to achieve the target recruitment numbers. The study is ongoing 
and ends in Sep 2022.
Conclusion: The project is on track, despite huge challenges incurred 
by the COVID-19 pandemic, especially in relation to the human studies 
(WP2, WP3). Final results are expected in 2024.

This abstract belongs to the SWEET ZOOM - symposium.

AS6.02
Development of Sugar Reduced Foods using Sweeteners 
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and Accompanying Health Impact and Technological 
Databases – the SWEET project
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Jeannin, M.5; Hodgkins, C. E.6; Timotijevic, L.6; Raats, M. M.6; Raben, A.7; 
Harrold, J.8; Halford, J. C.9
1Cargill Core R&D, Vilvoorde, Belgium 
2Oniris, Department of Food Processing Nantes, France 
3CTAEX, Área de Tecnología de los Alimentos, Villafranco Del Guadiana, Spain 
4Tereos Starch and Sweeteners Europe, Marckolsheim, France 
5INRA, Centre des Sciences du Gout et de l’Alimentation, Dijon, France 
6Food Consumer Behaviour & Health Research Centre, School of Psychology, 
University of Surrey, Guildford, UK 
7Department of Nutrition, Exercise and Sports, Faculty of Science, University of 
Copenhagen, Copenhagen, Denmark. Clinical Research, Copenhagen University 
Hospital – Steno Diabetes Center Copenhagen, Herlev, Denmark 
8Department of Psychology, The University of Liverpool, Liverpool, UK 
9Department of Psychology, The University of Liverpool, Liverpool, UK, School 
of Psychology, University of Leeds, Leeds, UK

Introduction: Sweeteners and sweetness enhancers (S&SEs) are useful 
tools to reduce sugars and calories while still providing sweetness. One 
of the objectives of the SWEET project is to develop novel S&SEs blends 
for inclusion into sugar reduced beverages and food products (chocolates, 
cakes, biscuits, yogurts and cereals) along with full calorie versions for 
evaluation in human clinical trials. In addition, published information of 
human health effects and food processing characteristics of S&SEs were 
collected and organized into a Health Impact and Technological Database, 
respectively. Here we report on the development of foods and beverages 
containing novel S&SE blends and development of the Health Impact and 
Technological Databases.
Methods: To facilitate the selection of novel S&SEs for use in project 
SWEET, all EFSA approved and pending approval S&SEs (steviol glyco-
sides, monk fruit extract, sucralose, aspartame, cyclamate, neotame, thau-
matin, saccharin, advantame, acesulfame-K and neohesperidine) were 
subjected to an agreed upon selection criteria generated within SWEET. 
These included characteristics such as known health effects, toxicology, 
sensory attributes, blend synergies, sustainability, marketability, availabil-
ity and consumer acceptance. Information used for the Health Impact 
Database was collected from published human clinical studies from the 
past twenty years that met an agreed upon inclusion criteria. Information 
used for the technological database was collected from publicly available 
material (EFSA opinions and scientific and trade organization databases).
Results: Based on the selection criteria, five diverse S&SEs blends were 
used for SWEET. These encompassed single sweeteners, blends and 

artificial and plant-based sweeteners. The chosen blends used were Stevia 
Reb M, Neotame, Mogroside V/Stevia Reb M, Sucralose/Acesulfame K 
and Stevia Reb A/Thaumatin. One hundred percent reduced sugar ver-
sions of beverages were developed along with 30% reduced sugar choc-
olates, 80% reduced sugar cereals, 80% reduced sugar cakes and biscuits 
and a no added sugar version of yogurt. Sensory studies were performed 
on the beverages and food products and compared to full sugar versions. 
A total of 239 publications met the inclusion criteria and were used for the 
Impact Database and included information on glycaemic impact, weight 
management and gut microflora. The Technological database presents 
information on S&SEs and caloric sugars, polyols and bulking agents and 
includes processing information such as pH stability, heat tolerance and 
sweetening potencies.
Conclusion: A novel and diverse set of S&SEs was chosen for project 
SWEET for use as reduced sugar beverages and foods in human clini-
cal studies, encompassing seven sweeteners. Two databases have been 
developed with comprehensive information on health and technologi-
cal aspects, which will be useful tools to understand the human health 
attributes of S&SEs as well as aiding food manufactures in development 
of novel food products with S&SEs. This research is part of the SWEET 
ZOOM - symposium.

This project has received funding from the European Union’s EU2020 grant 
#774293.
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Impact on food intake, metabolism and gastro-intestinal 
symptoms after acute consumption of beverages containing 
plant-based or alternative sweeteners. Results of the SWEET 
Beverages trial
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Introduction: The SWEET project aims to examine barriers and facilita-
tors to the use of sweeteners and sweetness enhancers (S&SEs) and poten-
tial risks/benefits of their use on health, obesity, safety and sustainability. 
Within SWEET, one of the interventions developed was a multi-centre 
coordinated trial across Spain, Denmark and UK evaluating the acute 
effects of two novel plant-based and one alternative S&SE blend on satiety, 
consumer preference, safety & health. We present here the results related 
to food intake and safety aspects after acute consumption of three S&SE 
blends delivered in beverage format.
Methods: Double-blind randomised crossover study with 60 healthy 
participants (53% male; mean±SD age 31±10 y; BMI 28.9±2.8 kg/m2). 
At each visit participants consumed a preload consisting of 330 ml of a 
beverage containing either a blend of two S&SEs (0 kcal) or 8% sucrose 
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(106  kcal), followed by a standardised breakfast after 7 min (400-600 
kcal). The blends were stevia RebM 80% purity with mogroside V 50% 
purity; stevia RebA 95% purity with thaumatin; and sucralose with ace-
sulfame-K. Blood glucose, insulin, lipids and hepatic metabolism markers 
were measured during two hours post-consumption, alongside 3 h hun-
ger sensations, 24 h dietary intake and gastro-intestinal symptoms. Data 
were analysed with repeated measures ANOVA and mixed effects linear 
regression.
Results: Changes in blood glucose, insulin and lipid incremental area- 
under-the-curve plus hepatic markers did not differ across condition. 
There was a significant albeit non-clinically relevant increase (<3%) 
in total and LDL-cholesterol levels after the Stevia RebA-Thaumatin 
blend (p<0.001); and a non-clinically relevant decrease (<2.4%) in 
HDL-cholesterol after the stevia RebM-Mogroside, and the sucralose- 
acesulfame K blends vs. sucrose (both p<0.05). The insulin peak was 
higher for sucrose vs. all blends (p<0.001 at 30 min; p<0.05 at 90 min). 
Compared with sucrose, none of the S&SEs beverages induced overeating 
or elevated hunger postprandially and side effects were mostly mild (most 
commonly belching, rumbling and changes in bowel opening frequency).
Conclusion: Two novel stevia-containing blends plus a known 
sucralose-containing blend were safe and comparable in their metabolic 
impact and gastro-intestinal symptoms amongst themselves and vs. 
sucrose in a sample of individuals with overweight and obesity, after acute 
consumption.
Trial Registration: ClinicalTrials.gov NCT04483180.

Funding: EU Horizon 2020 research & innovation programme (grant agreement 
774293).

Conflicts of Interest: JCGH, JAH and CAH and are in receipt of research funding 
from the American Beverage Association; MMR’s research centre provides 
consultancy to, and has received travel funds to present research results from or-
ganisations supported by food and drink companies. ARA has received honoraria 
from Unilever and the International Sweeteners Association. CAH has received 
honoraria from the International Sweeteners Association.

This abstract belongs to the SWEET ZOOM - symposium.
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Free sugar intake and guideline adherence by British children 
from the Gemini cohort and the National Diet and Nutrition 
Survey: the SWEET project

Heggie, L.1; Conway, R.1; Fildes, A.2; Smith, A.1; Feskens, E.3; Halford, J. C.2; 
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1Department of Behavioural Science and Health, University College London, 
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Introduction: The World Health Organisation recommends consuming 
no more than 10% of total energy intake from free sugar (FS), advising this 
be reduced further to 5% or less. Many sweet foods marketed to children 
are high in FS, and excessive energy intake from sugary foods has been 
linked to excess adiposity. Children living with obesity are likely to be 
affected by obesity as adults, with all of the related comorbidities. Despite 
evidence indicating habitual high consumption of FS is linked to weight 
gain, data on FS intake by infants and children in the UK are limited. This 
research describes FS intake at two key developmental stages - toddler-
hood and middle childhood - using the UK’s largest contemporary dietary 
dataset of young children. This is part of SWEET WP4 Population based 
studies, in which cohorts of children as well as adults are being studied.
Methods: Participants were from the Gemini study, a population-based 
cohort of 2400 British families with twins born in 2007. Parents com-
pleted 3-day diet diaries when children were 21 months (2008-11; n=2336 

children) with repeat measures in a subsample at 7 years of age (2014-15; 
n=430 children). Mean total daily intakes of energy, FS (g and E%) and FS 
from foods and beverages separately (g and E%) were derived. Data were 
compared to the corresponding UK National Diet and Nutrition Survey 
data collection Years 1-3 (2008-11) and Years 6-8 (2013-16) for toddler-
hood and childhood, respectively. The proportion of each population 
meeting WHO dietary recommendations for FS intake were calculated.
Results: Mean daily FS consumption by the Gemini cohort at 21-months 
of age (n=2336) was 27.75 g (SD=22.28), and 57.43 g (SD=22.84) at 7 years 
of age (n=430). The food groups contributing the highest proportion of 
FS to the diets of toddlers were: infant follow-on milks, pure fruit juices 
and smoothies and yoghurts; for children the main sources of FS came 
from pure fruit juices and smoothies, sweet cereal products and choco-
late-based confectionery. Mean intakes of FS by the Gemini cohort at both 
ages were similar to that of the UK NDNS population. 64.4% of toddlers 
(n=1504) and 18.7% of children (n=86) consumed less than 10% of total 
energy intake from FS (kcal); 15.3% of toddlers (n=357) and 1.5% of chil-
dren (n=7) met the dietary recommendation of less than 5% (n=7).
Conclusion: Children living in the UK are exceeding current public 
health recommendations concerning FS consumption. Future investiga-
tions are required to examine the associations between FS intake during 
toddlerhood and childhood with later obesity risk. To reduce FS intake, it 
could be recommended that yoghurts, sweet cereal products and confec-
tionery are targeted for product reformulation or reduced consumption of 
sugar from fruit juice by children is encouraged. This research is part of 
the SWEET ZOOM symposium.

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme, EU H2020 grant #774293.
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Sustainability Assessment (LCSA) of sweeteners
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Introduction: Steviol glycoside (SG) is a plant-based high intensity 
sweetener derived from the leaves of Stevia rebaudiana. Originating from 
Paraguay, it is now grown all over the world. SG is a mixture of differ-
ent steviol glycosides that are extracted from the leaf by steeping in hot 
water. Along with other sweeteners, SG is of increasing interest as a 
replacement for added sugar in food and beverages and, thereby, a poten-
tial tool to tackle weight gain and obesity. There is a multitude of studies 
relating to safety of consumption but, at present, very little known about 
sustainability.
Methods: This study comprised an LCSA, considering environmental, 
social and economic aspects of SG production (RA60%, 95% purity) from 
leaf for use in different products. To date, the study is cradle-to-gate for 
production of the sweetener. Data were collected using a mixture of inter-
views and literature review for stevia grown in two locations, specifically 
Europe and China. Results are reported as a function of production (1 kg), 

http://ClinicalTrials.gov
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and sweetness equivalence (SE) (i.e. amount of SG required to replace the 
sweetness of 1 kg sugar, ca. 4 g).
Results: [NOTE: these are initial results from SWEET research in prog-
ress and are only illustrative. They must not be taken as definitive state-
ments of the environmental profiles for SG] Between 3 – 3.6 t/ha of dried 
leaves are harvested, which yield 300 – 360 kg SG. Production of SG cre-
ates between 14.7 – 19 kg CO2-eq/kg glycoside greenhouse gas emissions. 
The market price for SG is approximately €60 – 85/kg. In terms of SE, 
this equates to 75 – 90 tSE/ha, 0.06 – 0.08 kgCO2-eq/kgSE, and €0.24 – 
0.34/kgSE respectively. These compare with approximately 1 kgCO2-eq/
kgsugar, with an indicative price of €0.4/kg, and a yield of approximately 
12.5 t/ha. Production of stevia within Europe is by farmers who have piv-
oted away from tobacco, whereas little is known about stevia production 
in China at present.
Conclusion: Our results suggest that SGs have potential to replace the 
sweetness of added sugar in a sustainable manner. However, it is applica-
tion of the sweetener in products that will define its actual sustainability. 
For instance, using SG in beverages involves replacing a larger mass of 
added sugar with a small quantity of SG, which might reduce the impact 
of production. Yet bulk technical function of the added sugar must also be 
replaced, for instance with erythritol and sorbitol, and production of these 
might have a larger role in determining overall sustainability. Furthermore, 
sustainability analysis should be extended to include potential improved 
health achieved by replacing intake of added sugar. Only then can wider 
sustainability implications be understood. The SWEET project is provid-
ing a unique and powerful opportunity to explore these issues.

This abstract belongs to the SWEET ZOOM - symposium.

AS6.06
Identification of risk and benefit communication of 
sweeteners and sweetness enhancers in the UK and Spanish 
media – the SWEET project

Hodgkins, C. E.1; Raats, M. M.1; Timotijevic, L.1; Navas Carretero, S.2; 
Martinez, J.3; Kuznesof, S.4; Raben, A.5; Harrold, J.6; Halford, J. C.7
1Food Consumer Behaviour & Health Research Centre, School of Psychology, 
University of Surrey, Guildford, UK 
2Center for Nutrition Research, University of Navarra, Pamplona, Spain, 
Department of Nutrition, Food Science and Physiology, Faculty of Pharmacy 
and Nutrition, University of Navarra, Pamplona, Spain, Navarra Institute for 
Health Research (IdiSNa), Pamplona, Spain 
3Department of Nutrition, Food Science and Physiology, Faculty of Pharmacy 
and Nutrition, University of Navarra, Pamplona, Spain 
4School of Natural and Environmental Sciences, Newcastle University, 
Newcastle upon Tyne, UK 
5Department of Nutrition, Exercise and Sports, Faculty of Science, University of 
Copenhagen, Copenhagen, Denmark, Clinical Research, Copenhagen University 
Hospital – Steno Diabetes Center Copenhagen, Herlev, Denmark 
6Department of Psychology, The University of Liverpool, Liverpool, UK 
7Department of Psychology, The University of Liverpool, Liverpool, UK, School 
of Psychology, University of Leeds, Leeds, UK

Introduction: The media play an important role in influencing percep-
tions of consumers around Sweeteners and Sweetness Enhancers (S&SEs). 
Exploration of the role of mass media in promoting the potential risks and 

benefits of S&SEs provides an understanding of factors that may influence 
future consumer acceptance and uptake of S&SEs in foods.
Methods: Relevant articles for the UK and Spain between 01 Jan 2019 and 
31 Dec 2019 were identified and extracted from the LexisNexis® media 
aggregator database. Description of the datasets were undertaken followed 
by content/thematic analysis of the media articles themselves utilising 
project specific corpora generated from the media text in the linguistics 
software tool Sketch Engine®. We identified: who is communicating about 
sweeteners and in what channels, how messaging on S&SEs is framed 
(sentiment); the terminology used to describe S&SEs; the S&SEs that are 
most frequently mentioned; the risks and benefits that are reported and 
what expert sources if any, are referred to by the media.
Results: A total of 562 UK articles and 24 Spanish articles formed the final 
datasets. Six main coding categories emerged from the analysis, which 
best reflected the types of articles in the media referring to S&SE. The 
majority of articles contained some form of detailed health-related risk/
benefit information. Aspartame dominated the UK articles as a particular 
sweetener of focus by the media, however, most frequently the UK and 
Spanish articles referred to the collective term of ‘Artificial Sweeteners’ 
rather than specific S&SEs when communicating risks and benefits. 
A number of media articles were clearly driven by the publication of sci-
entific research. Overall, the sentiment of articles containing risk/benefit 
information was negative linking S&SEs to a wide range of adverse health 
outcomes (e.g. cancer, stroke, metabolic disease etc).
Conclusion: The media are important actors in framing risks and bene-
fits on sweetener use to consumers. Our study has highlighted the signif-
icance of published research outcomes on the resultant media discourse 
around sweeteners. By providing a deeper understanding of the existing 
media echo-chamber, that is the extent to which both risks and benefits 
associated with S&SEs are communicated, reinforced, and/or amplified in 
the media, the outcomes of this study will help to inform future consumer 
perspective studies and the resultant consumer communication strategies 
on the outcomes of the SWEET project.

Funding: EU Horizon 2020 research & innovation programme (grant agreement 
774293).

Conflicts of Interest: AR has received honoraria from Unilever and the Interna-
tional Sweeteners Association. JH and JCGH have received research funding from 
the American Beverage Association in respect to a study examining the impact of 
Sweeteners. CEH, LT and MMR’s research centre provides consultancy to, and has 
received travel funds to present research results from organisations supported by 
food and drink companies.

This abstract belongs to the SWEET ZOOM - symposium.
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Exploring patients’ lived experiences with bariatric 
surgery stigma
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Wageningen, Netherlands 
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Background: For people with severe obesity, bariatric surgery is consid-
ered the only effective treatment to lose and maintain weight loss. Despite 
this, worldwide, only 0.1%–2% of eligible individuals undergo surgery. The 
underuse of bariatric surgery can be attributed to the stigma surrounding 
surgery. Bariatric surgery is viewed as a last resort and an easy way-out 
method to lose weight. Moreover, people with obesity who choose to or 
undergo bariatric surgery are perceived by others as lazy, less competent, 
and lacking in self-discipline compared to people with obesity who lose 
weight through diet and exercise. Current research into bariatric surgery 
stigma is mostly conducted from the perspective of the general public or 
healthcare professionals. Patients’ perspective and thus our knowledge 
regarding patients’ experiences with bariatric surgery stigma remains lim-
ited. Also, to date no studies looking into bariatric surgery patients’ expe-
riences with stigma have been conducted in the Netherlands. 
Objective: Therefore, the objective of our study was to explore the experi-
ences and consequences of bariatric surgery stigma from the perspective 
of Dutch bariatric surgery patients. 
Methods: This study is ongoing. So far, we have conducted 17 interviews 
among pre- and post-bariatric surgery patient exploring (1) patients’ 
perception of bariatric surgery (2) the extent to which patients experi-
ence bariatric surgery stigma, (3) and the consequences of this stigma 
for patient’s everyday life, (4) including the implications of stigma in the 
decision-making process regarding surgery. The data from the interview 
transcripts were analyzed using both deductive and inductive thematic 
analysis. 
Results: The initial findings from the interviews will be presented. 
Findings from the first interviews show that patients experience differ-
ent forms of bariatric surgery stigma, including public, perceived, antic-
ipated, and internalized stigma. Patients become aware of the negative 
stereotypes attached to surgery through firsthand experiences, conversa-
tion with other bariatric surgery patients, patient forums, and the media. 
Actual experiences of bariatric surgery stigma include negative attitudes, 
disapproval, and discriminations from family members, friends, acquain-
tances, and healthcare professionals. Patients who experienced or antici-
pated stigma reported hiding the status of their surgery, feeling compelled 
to defend their choice for having surgery, or tended to avoid people who 
they anticipated would disapprove of surgery. Although some patients 
claimed not to be affected by stigma their narrative suggested otherwise. 
Conclusion: The results of these interviews provide a small glimpse into 
the experiences and consequences of bariatric surgery stigma as told from 
patients’ perspective and demonstrate that the stigma surrounding bar-
iatric surgery impacts patients live both pre- and post-surgery. To more 
fully understand the nature and extent to which bariatric surgery stigma 
impacts patients’ health and well-being more studies from patient per-
spectives are needed.

AD01.02
Mental health, food insecurity, loneliness, and health-related 
behaviours; the continued impact of the COVID-19 pandemic 
on UK adults living with obesity

Brown, A.1; Flint, S. W.2; Dicken, S. J.1; Kalea, A. Z.3; O’Kane, M.4;  
Williams, S.5; Wong En Hui, E.1; Batterham, R. L.1
1Centre for Obesity Research, University College London, London, UK 
2School of Psychology, University of Leeds, Leeds, UK 
3Division of Medicine, University College London, London, UK 
4Leeds Teaching Hospitals NHS Trust, Leeds, UK 
5Institute of Management and Health, University of Wales Trinity Saint David, 
Carmarthen, Wales, UK

Introduction: The COVID-19 pandemic has continued to impact the way 
we live. During the first UK lockdown in 2020, people living with obesity 
(PLWO) were negatively impacted, with mental health and health-related 
behaviours deteriorating. Whilst reports indicate that food insecurity and 
loneliness have increased in the general population due to the COVID-19 
pandemic, data about the continued impact on PLWO, particularly related 
to food insecurity, loneliness, and mental health is sparse.
Methods: An online cross-sectional survey exploring the continued 
impact of the COVID-19 pandemic on PLWO was disseminated between 
April-September 2021 using Prolific - a participant pooling tool, social 
media advertisement and via clinical services. Respondents were asked 
about their continued experience of the COVID-19 pandemic from 
the end of the first UK national lockdown (July 2020) to the point they 
completed the survey. Respondents also completed the Patient Health 
Questionnaire-9 (PHQ-9), Warwick-Edinburgh Mental Wellbeing Scale 
(WEMWBS), UCLA 3-item Loneliness Scale and USDA Food Security 
questionnaire. 
Results: A total of 1187 adults responded (mean age 38.3±12.0 years, 
female [61.8%], median BMI 36.2kg/m² [IQR 33.1-41.2], White ethnic-
ity [78.8%], resided in England [69.8%]). From these 51.8% reported 
their mental health had become worse or much worse since the first 
COVID-19 lockdown. Mean depression score (PHQ-9) was 11.3±6.8 with 
32.4% reporting moderately severe to severe depression. Mean wellbeing 
score (WEMWBS) score was 40.7±10.5. Nearly one third (32.6%; [387]) 
reported seeking medical support for their mental health since July 2020, 
while 61.7% (732) reported feeling lonely, with 27.4% (325) reporting high 
loneliness. Very-low food security was reported by 8.1% (96) with 3.9% 
reporting not eating for a whole day due to not having enough money 
or food. Most respondents reported that their health-related behaviours 
became healthier; 79.6% reported actively attempting to lose weight. 
Shopping behaviour became healthier in 43.5%, while 52.8% and 50.2% 
reported a healthier diet or greater physical activity respectively. Alcohol 
intake did not change and 77.5% reported that their sleep became worse. 
Using regression analysis, better mental health predicted positive changes 
to health-related behaviours. 
Conclusions: This study found that food insecurity and loneliness are 
higher in PLWO than the general population. In addition, the finding 
that PLWO have been making positive changes to the health-related 
behaviours since the first national COVID-19 lockdown are novel and 
have not been previously reported. The continued decrements in mental 
health identified in this study highlight that strategies to support mental 
health in PLWO may have a positive impact on health-related behaviours 
in potential future restrictions, and underscore the increasing need to 
address food insecurity and loneliness.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts36

AD01.03
Association between anxiety and eating behaviors in patients 
with obesity
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Background: Obesity is a multifactorial disease with problematic eating 
behaviors being a significant contributing factors. Given the link between 
eating behaviors and obesity, it is critical to identify individuals who have 
problematic eating behaviors that contribute to obesity pathophysiology. 
This study aimed to investigate the potential relationship between anxiety 
and eating behaviors in patients with obesity. 
Methods: This was a cross-sectional study analyzing baseline characteris-
tics of patients with obesity 38.9 (SD 7.2) recruited for participation into 
weight loss trials. Patients completed the Hospital Anxiety and Depression 
Scale (HADS) questionnaire, the Three-Factor Eating Questionnaire R21 
(TFEQ-R21), and the Weight Efficacy Lifestyle Questionnaire (WEL). 
Pearson correlation coefficients were used to evaluate the association 
between continuous variables. Two-sample independent t-test was con-
ducted to examine the differences of each domain in the TFEQ-R21 and 
WEL between low and moderate to severe levels of anxiety. All tests were 
two-tailed, and a p-value < 0.05 was considered statistically significant.
Results: Anxiety scores (HADS-A) positively correlated with two factors 
of the TFEQ, emotional eating (r=0.36) and uncontrolled eating (r=0.27). 
The HADS-A score was also negatively correlated with the self-efficacy 
to resist eating: for negative emotions (r=-0.24), when food is available 
(r=-0.17), for social pressure (r=-0.18), physical discomfort (r=-0.16) and 
with positive activities (r=-0.19). Patients with anxiety showed higher 
mean scores of emotional eating, uncontrolled eating (p<0.001, respec-
tively), and lower levels of cognitive restrain (p=0.04) and the five situa-
tional elements measured on the WEL (p<0.001) (Figure 1). 
Conclusion: Patients with obesity and higher anxiety symptoms have 
more emotional and uncontrolled eating. They also had lower self-efficacy 
to manage their eating in all five situational factors of the WEL.

AD01.04
The OBESTIGMA study: an assessment of obesity 
discrimination and weight bias in Spain

Lecube, A.1; Ciudin, A.2; Sánchez, A.3; Gutiérrez, S.4; Valdés, N.5; Flores, L.6; 
Mari Sanchís, A.7; Goñi, F.8; Sánchez, M.9; Nicolau, J.10; Muñoz, C.11; 
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6Hospital Clínic de Barcelona, Barcelona, Spain 
7Complejo Hospitalario de Navarra, Pamplona, Spain 
8Hospital Universitario de Basurto, Bilbao, Spain 
9Hospital Universitario Doctor Negrín, Las Palmas de Gran Canaria, Spain 
10Hospital Universitario Son Llàtzer, Palma de Mallorca, Spain 
11Hospital Universitario Reina Sofia de Córdoba, Córdoba, Spain 
12Complejo Hospitalario Universitario de Pontevedra, Pontevedra, Spain 
13Clínica Sagrada Familia-CPEN Barcelona, Barcelona, Spain

Introduction: The widespread assumption that obesity has a negative 
impact on the self-esteem of those who suffer from it lacks supporting 
data in the Spanish population. So, our aim was to study the degree of 

rejection and stigmatizing experiences related to obesity in a wide weight 
range (from normal weight to morbid obesity), and to identify the main 
factors influencing them.
Methods: Three validated questionnaires were administered to 1,019 par-
ticipants (55% with preobesity or obesity): (i) The Antifat Attitudes Scale 
(AFA) that assess negative attitudes towards obesity, with a global score 
and also 3 domains (dislike, fear of fat and willpower); (ii) The Inventory 
of Stigmatizing Situations (ISS) that asks respondents to rate the frequency 
of their experiences with weight stigma in a range of different domains, 
and (iii) The Weight Bias Internalization Scale (WBIS) that measures 
the degree to which a respondent believes that negative stereotypes and 
self-statements about persons with preobesity and obesity apply to herself 
or himself. Patients undergoing bariatric surgery were also included. The 
questionnaires could be answered on paper or through a web page.
Results: Surprisingly for us, the total AFA score was higher the higher the 
body mass index of the respondents. When evaluating the AFA domains, 
“fear of fat” increased with BMI (p<0.001), but the same does not occur 
with “dislike” or the opinion that “weight control is a matter of willpower” 
(p=ns for both). There were gender differences: “dislike” and the associa-
tion “lack of willpower-obesity” was more frequent among men (p=0.004 
and p=0.030, respectively), while “fear of fat” was more frequent among 
women (p=0.017). In the ISS, it was surprising that the score was higher in 
younger people. Finally, the WBIS questionnaire showed that the higher 
the degree of obesity, the more the negative stereotypes towards obesity 
were internalized (p<0.001). Multivariate analysis confirmed the differ-
ential role of sex and age; however, neither employment status nor educa-
tional level were significant variables.
Conclusion: The perception of obesity in Spain, both in patients with obe-
sity and in those with normal weight, is complex and different from what 
was initially expected. Thus, people with obesity show a higher degree of 
rejection of the disease than the population with normal weight, while the 
experience of stigmatizing situations shows a worrying increase among 
younger people.

AD01.05
Perceived weight-related stigma, loneliness, and mental 
wellbeing during COVID-19 in people with obesity:  
A cross-sectional study from ten European countries

Jones, R. A.1; Christiansen, P.2; Maloney, N. G.2; Duckworth, J. J.2; 
Hugh Jones, S.3; Ahern, A. L.1; Richards, R.1; Brown, A.4; Flint, S.3;  
Robinson, E.2; Bryant, S.5; Halford, J. C.3; Hardman, C.2
1MRC Epidemiology Unit, University of Cambridge, Cambridge, CB2 0QQ, UK 
2Department of Psychology, University of Liverpool, Liverpool, L69 7ZA, UK 
3School of Psychology, University of Leeds, Leeds, LS2 9JT, UK 
4Centre for Obesity Research, University College London, London, WC1E 6JF 
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Purpose: Weight-related stigma can negatively impact mental wellbe-
ing, however, there is limited research on how to mitigate this. Increased 
weight-related stigma during the COVID-19 pandemic has amplified the 
need to minimise the impacts on mental wellbeing. We investigated the 
relationship between the perceived representation of obesity in the media 
and mental wellbeing during the COVID-19 pandemic in a sample of 
people with obesity across 10 European countries. We also investigated 
the moderating effect of loneliness on this relationship. 
Methods: Between September to December 2020 during the COVID-19 
pandemic, participants reported data on demographics, mental wellbe-
ing, loneliness, and perceived change in the representation of obesity in 
media (i.e., perceived experiences of weight-related stigma) using the 
online, cross-sectional EURopean Obesity PatiEnt pANdemic Survey 
(EUROPEANS). Data were analysed using linear mixed-effects models, 
controlled for age, gender, body mass index, and shielding status, with 
random incept for country.
Results: The survey was completed by 2882 respondents. Most identi-
fied as female (56%) and reported their ethnicity as White or White-mix 
(92%). The total sample had a mean age of 41 years and BMI of 35.4 kg/m2. 
During the peak of the pandemic, compared to pre-pandemic, perceiving 
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more negative representation of people with obesity on social media was 
associated with worse psychological distress, depression, and wellbeing. 
Perceiving more positive representation, compared to no change in repre-
sentation, of people with obesity on television was associated with greater 
wellbeing, yet also higher psychological distress and anxiety. There was 
limited evidence to suggest that loneliness moderated these relationships. 
Conclusions: Perceiving negative representation of obesity on social 
media was associated with poorer mental wellbeing outcomes during the 
pandemic; positive representation on television was associated with both 
positive and negative mental wellbeing outcomes. We encourage greater 
media accountability when representing people with obesity.
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“Is it time to throw out the weighing scales?” Implicit weight 
bias among healthcare professionals working in UK bariatric 
services and their attitude towards non-weight focused 
approaches
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1University Hospitals Coventry and Warwickshire NHS Trust, Coventry, UK 
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3Independent patient advocate, UK 
4School of Psychology, University of Leeds, Leeds, UK

Background: Evidence shows that people living with obesity can be stig-
matised by healthcare professionals (HCPs), which can result in avoid-
ance or delay in future healthcare. Reducing focus on weight and weighing 
patients less frequently have been proposed as strategies that may provide 
a less threatening healthcare environment for patients with obesity. In the 
absence of research on weight bias or non-weight focused approaches 
within bariatric surgery services, the objectives of this study were to 1) 
establish implicit bias among HCPs working in bariatric services 2) 
explore HCPs attitudes towards non-weight focused approaches.
Methods: HCPs working in bariatric services were invited to attend “An 
exploration of non-weight focused approaches within bariatric services”, 
a webinar hosted by the British Obesity and Metabolic Surgery Society 
(BOMSS). Implicit weight bias was examined using BiasProof ’s mobile 
device test which is based on the Implicit Association Test. Data were ana-
lysed to identify whether HCPs have a bias in two directions; in this case, 
people considered overweight or thin. Poll data was collated throughout 
the webinar to examine weight- and non-weight focused practices within 
UK bariatric services. Qualitative data was collected from participants 
on their attitudes towards non-weight focused approaches, using an elec-
tronic Padlet, and analysed by three independent reviewers (a dietitian, 
a psychologist and a patient) using framework analysis. 
Results: A total of 113 HCPs attended the webinar. Over 40% of HCPs 
had an implicit weight bias against people with obesity. Most (98%) HCPs 
agreed or strongly agreed that bariatric services are too weight focused and 
most (86%) agreed or strongly agreed that patients should not be weighed 
at every appointment. A greater proportion of dietitians felt comfortable 
or very comfortable (33%) weighing patients at every appointment, while 
a greater proportion of psychologists (26%) felt very uncomfortable. 
Benefits of taking a non-weight focused approach within bariatrics 
services were perceived as 1) improving the therapeutic relationship  
2) reducing stigma 3) supporting clinical work 4) enabling patient-led care 
5) supporting psychological wellbeing. Barriers to taking a non-weight 

focused approach were perceived as 1) difficulty demonstrating effective-
ness 2) barrier to accessing other services 3) loss of objectivity 4) lack of 
confidence in alternative measures 5) reduced patient engagement. The 
most frequently proposed alternative non-weight focused outcome mea-
sures were severity of co-morbidities (n=9), quality of life (n=6) and men-
tal health (n=6).
Conclusions: Continued efforts are required to address implicit weight 
bias among HCPs working in bariatric services. Our data indicate that 
HCPs working in bariatric surgery services feel there could be less focus 
on weight and that using weight was a barrier to patient care, but at the 
same time felt there was a lack of alternative non-weight focused outcome 
measures to use. Further research is needed into non-weight focused 
approaches and outcome measures, and should incorporate the views of 
patients who access bariatric services.

AD02 – Medical/Bariatric
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Increased plasma and lingual uroguanylin contributes  
to changes in food preference after sleeve gastrectomy
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Pamplona, Spain 
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Introduction: The underlying molecular mechanisms supporting long-
term weight loss and changes in dietary choice behaviour after sleeve gas-
trectomy remain unknown. Guanylin and uroguanylin are gut hormones 
involved in the control of satiety, food preference and adiposity. Thus, our 
aim was to analyse whether the guanylin system is involved in changes 
in food preference after sleeve gastrectomy in human and experimental 
animal obesity.
Methods: Plasma proguanylin (GUCA2A) and prouroguanylin 
(GUCA2B) were measured in patients with severe obesity (n=41) as well 
as in rats with diet-induced obesity (n=48), monogenic obesity (Zucker 
fa/fa) (n=18) or in a food choice paradigm (chow diet vs high-fat diet) 
(n=16) submitted to sleeve gastrectomy. Lingual distribution and expres-
sion of guanylins (GUCA2A and GUCA2B) and their receptor GUCY2C 
as well as the fatty acid sensor CD36 were evaluated in the preclinical 
models.
Results: Circulating GUCA2A and GUCA2B levels were increased after 
sleeve gastrectomy in patients with severe obesity (both P<0.01) as well 
as in rats with diet-induced and monogenic (fa/fa) obesity (both P<0.05). 
Notably, the lower dietary fat preference after sleeve gastrectomy was neg-
atively associated with post-surgical GUCA2B concentrations in rats with 
diet-induced obesity under the food choice paradigm (r=-0.49, P=0.003) 
as well as in patients with obesity (r=-0.29, P<0.05). Moreover, sleeve gas-
trectomy upregulated the reduced (all P<0.05) mRNA and protein expres-
sion of GUCA2A and GUCA2B in taste bud cells of tongues from rats 
with diet-induced and monogenic (fa/fa) obesity in parallel to a downreg-
ulation of the transcript and protein levels (both P<0.05) of lingual lipid 
sensor CD36.
Conclusion: Increased circulating and lingual GUCA2B after sleeve gas-
trectomy suggest an association between the uroguanylin-GUCY2C endo-
crine axis and food preference through the control of gustatory responses.
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Risk of Fractures and Osteoporosis following Roux-en Y 
gastric bypass and Sleeve gastrectomy: A Danish population-
based Cohort Study

Winckelmann, L. A.1; Gribsholt, S. B.2; Madsen, L. R.3; Richelsen, B.1
1Steno Diabetes Center Aarhus, Aarhus University Hospital, Denmark 
2Department of Internal Medicine, Horsens Regional Hospital, Denmark 
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Objective: To determine the risk of total and fragility fractures in patients 
treated by bariatric surgery in form of Roux-en-Y gastric bypass (RYGB) 
and sleeve gastrectomy (SG). Furthermore, to describe the diagnosis of 
osteoporosis and use of osteoporosis medication in these patients. 
Introduction: Bariatric surgery, particularly RYGB, is associated with 
impaired bone health. It is, however, still unknown whether this causes an 
increased risk of fragility fractures, and with which type of osteoporosis 
medication if any, these patients are treated.
Methods: Population-based, nationwide study including 17,651 patients 
treated by RYGB or SG during 2006 -2017. Two comparison cohorts; 
200,537 patients with obesity matched on BMI, age, and sex, and 79,414 
individuals matched on sex and age. We computed cumulative incidence 
and HRs for any fracture, fragility fractures, site specific-fractures, osteo-
porosis diagnosis, and use of osteoporosis medication. 
Results: Bariatric surgery was associated with any fracture (HR 1.64; 
95% CI: 1.56; 1.72) and fragility fracture (HR 1.53; 95%CI: 1.43; 1.65). 
The RYGB procedure was associated with any fracture (HR 1.65; 95% CI: 
1.57; 1.73), but the SG procedure was not (HR 1.01; 95% CI: 0.70; 1.45). 
Bariatric surgery was not associated with use of osteoporosis medication 
(HR 0.82; 95% CI: 0.71; 0.95) or having an osteoporosis diagnosis (HR 
0.91; 95% CI: 0.78; 1.06). Only 1.2 % of patients in the bariatric surgery 
cohort was treated with osteoporosis medication.
Conclusion: Risk of fractures was associated with bariatric surgery while 
having an osteoporosis diagnosis code or using osteoporosis medication 
was not. Patients treated by RYGB had an increased risk of any fracture, 
fragility fracture, and site-specific fractures but patients treated by SG did 
not have an increased risk of any of the outcomes.

AD02.03
Pancreatic uptake of radiolabeled exendin-4 as measure for 
beta cell mass in patients with obesity and type 2 diabetes 
undergoing gastric bypass surgery
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Brom, M.2; Gotthardt, M.2
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Introduction: The role of beta cells in type 2 diabetes mellitus (T2DM) 
is not completely understand. In the remission of T2DM after gastric 
bypass surgery (RYGB), beta cell mass (BCM) and function (BCF) might 
play a role. Only recently, a technique to visualize beta cells in vivo was 
developed by targeting the glucagon-like peptide-1 (GLP-1) receptor 
with radiolabelled exendin-4. The aim of this study is to examine BCF 
and BCM (using pancreatic uptake of ⁶⁸Ga-labelled exendin-4 (EX4)) in 
patients with T2DM before and after RYGB.
Methods: Thirteen patients with T2DM undergoing RYGB were included. 
Oral glucose tolerance test (OGTT), arginine stimulation and EX4 PET/
CT were performed before and one year after RYGB. Total pancreatic 
uptake of EX4 per injected dose (kBq/MBq) was measured as marker 
for BCM. As a measure for early phase insulin secretion, the c-peptide 
response (CPR) was measured as area under the c-peptide curve corrected 
for fasting glucose from arginine stimulation.
Results: One participant was withdrawn at one year follow-up. Ten par-
ticipants were female, mean age was 52 years and mean duration of T2DM 

was 10 years. Before RYGB, seven patients were insulin dependent and 
used 99±47 IU/day, the remaining six patients had metformin therapy 
(1-2 g/day). After RYGB, BMI decreased from 39±4.0 to 28±3.4 kg/m2 
and HbA1c from 63±11 to 43±15 mmol/mol. Furthermore, complete 
T2DM remission was observed in on ID participants and in all NID par-
ticipants. Other participants had partial remission (N=1), major improve-
ments (N=2) or minor improvements (N=3). 
Before RYGB, both CPR and total pancreatic uptake were signifi-
cantly lower in the ID particpants than the NID participants (p<0.05), 
see table 1. After RYGB, in the NID group CPR decreased and pancre-
atic uptake remained similar (table 1). The participants with the largest 
decrease in CPR, also showed a decreased pancreatic uptake. In the ID 
group, CPR remained stable, while pancreatic uptake increased (table 1). 
Overall, the change in pancreatic uptake might be related with change in 
CPR, although several confounders might be present. 
Conclusion: Patients with insulin-dependent T2DM have lower BCM 
and BCF than non-insulin dependent patients, prior to RYGB surgery. In 
non-insulin dependent participants, a decrease in pancreatic uptake and 
c-peptide response after RYGB, probably reflects normalisation of BCF. In 
insulin-dependent participants, the measure of beta cell mass increased 
and tended to be related with changes in CPR and remission. This may 
indicate towards recovered beta cells or receptor expression, and was 
never observed in human before. This study indicates that GLP-1 receptor 
imaging is very promising for studying beta cells in vivo, although mech-
anisms behind changes in pancreatic EX4 uptake, PET quantification 
methods and possibly recovering of BCM need further investigation.

Tab. 1. C-peptide response (CPR) and total pancreatic EX4 uptake (TPU)

Group CPR T0  
(min*nmol/mmol)

TPU T0  
(kBq/MBq)

CPR T1  
(min*nmol/mmol)

TPU T1  
(kBq/MBq)

ID 0.68 ± 0.30 4.5 ± 1.7 0.61 ± 0.29 6.1 ± 1.3

NID 1.2 ± 0.51 6.9 ± 1.5 0.81 ± 0.29 7.3 ± 1.7

Measures of beta cell function (c-peptide response during arginine  stimulation) 
and beta cell mass (total pancreatic uptake of Ga-68-exendin-4 corrected 
for injected dose) before (T0) and one year after (T1) gastric bypass surgery. 
ID:  insulin dependent, NID: non-insulin dependent

AD02.04
Lower Postprandial Hyperinsulinemic Hypoglycemia 
like Symptoms may help Identify Patients with Lower 
Post-Bariatric Late Dumping Syndrome: a Retrospective 
Observational Study

Rossini, G.1; Tuccinardi, D.1; Ugoccioni, M.1; Monte, L.1; Watanabe, M.2; 
Pozzilli, P.1; Napoli, N.1; Manfrini, S.1
1Department of Endocrinology and Diabetes, University Campus Bio-Medico 
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Introduction: Postprandial Hyperinsulinemic Hypoglycemia (PHH) or 
late dumping syndrome is a common complication of bariatric surgery, 
characterized by hypoglycemic symptoms occurring 1 to 3 hours after a 
carbohydrate-rich meal and 6 to 12 months after the surgery. Identifying 
predictive risk factors for the development of PHH might help select sus-
ceptible patients before the surgery. The primary outcome of this study is 
to evaluate whether the presence of hypoglycemia (glycaemia < 60 mg/dL) 
during the preoperative Oral Glucose Tolerance Test (OGTT) could pre-
dict the risk of developing symptoms suggestive of PHH in subjects with 
obesity undergoing bariatric surgery. Investigating whether the preopera-
tive presence of symptoms suggestive of hypoglycemia might predict the 
risk of developing the same symptoms suggestive of post-surgical PHH 
was the secondary outcome. Preoperative risk factors for the development 
of post-surgical hypoglycemic symptoms were also investigated.
Methods: A questionnaire, adapted from the Edinburgh Hypoglycemia 
Symptom Scale (EHSSQ), investigating the same items regarding the 
pre  and post-operative hypoglycemic symptoms, was administered to 
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patients who underwent bariatric surgery at least 6 months before the 
study visit. Patients were classified into two groups, High Suspicious risk 
(HS) and Low Suspicious risk (LS), based on the EHSSQ derived  clinical 
suspicion of having hypoglycemic symptoms before and after surgery. 
Biochemical and physical parameters were also registered during pre and 
postoperative visits.
Results: 190 subjects underwent the following bariatric procedures: 131 
(68.9%) VSG, 53 (27.9%) BPG, 2 (1.1%) gastric banding, 4 (2.1%) mini-
BPG. Subjects were divided into the HS group 64 (33.68%) and the LS 
group 126 (66.32%) after surgery. HS subjects were more prevalent in the 
BPG group (P =.005) than in the others procedures. Hypoglycemic events 
during preoperative OGTT did not differ between HS and LS groups 
(P =.274). A logistic regression analysis could not identify the hypogly-
cemia during preoperative OGTT as a risk factor for having high risk of 
PHH symptoms after surgery (OR 2.188 95% CI (0.597-8.019), P =.237). 
Logistic regression showed that subjects in the LS before surgery had a 
lower risk of being in the HS after surgery (OR 0.35 95% CI (0.186-0.757), 
P =.001). T-test for independent samples showed that the preoperative 
BMI and the delta-BMI did not differ between the postoperative HS and 
LS groups. 
Conclusions: The absence of preoperative symptoms suggestive of PHH 
showed to be a strong predictor of a low risk of postbariatric PHH symp-
toms. This study supports the role of screening patients for symptoms of 
PHH prior to bariatric surgery to identify those at higher risk of develop-
ing postbariatric PHH. Having this information before surgery may help 
select the surgical procedure with a lower risk of PHH and improve the 
patients’ knowledge on handling PHH awareness and treatment.

AD02.05
Usability of the myfood24 healthcare app in tier 3 weight 
management and gastroenterology surgery patients: 
a feasibility randomised controlled trial

Cade, J.1; Threapleton, D.1; Beer, S.2; Gibson, L.2; Trevillion, S.3; Burke, D.1; 
Wheatstone, P.1; Gath, J.1; Greenwood, D.1
1University of Leeds, Leeds, UK 
2Dietary Assessment Ltd, Leeds, UK 
3Tier 3 Weight Management Team, York and Scarborough Teaching Hospitals 
NHS Foundation Trust, UK

Background: Monitoring nutritional intake is of clinical value but few 
existing tools offer electronic dietary recording, instant nutritional anal-
ysis and a platform connecting healthcare teams with patients, providing 
timely, personalised support. This feasibility randomised controlled trial 
tests ‘myfood24 Healthcare’, a dietary assessment app and healthcare pro-
fessional website in two clinical populations.
Methods: Patients were recruited from a weight management programme 
in York and gastroenterology surgery outpatients Leeds (UK), and ran-
domised into three groups: standard care, myfood24, or myfood24+diet 
optimisation (automated suggestions for dietary improvement). 
Participants were asked to record diet at least four times over eight weeks. 
During the study, healthcare professionals viewed recorded dietary 
information to facilitate discussions about diet and nutritional targets. 
Participants provided feedback on usability and acceptability. 
Results: 48 patients were recruited: 21 patients from Tier 3 Weight 
Management services and 27 from the Gastroenterology department. 
They were randomised to 3 groups, with 16 per group. Compliance in 
app users (n 32) was reasonable, with 25 (78%) using it at least once and 
16 (50%) recording intake four days or more. In the weight management 
group, the mean number of diaries submitted was 10 (SD 14) and two 
thirds had discussed their diet as recorded in myfood24 with a healthcare 
professional. The remaining group had not had a consultation since using 
the tool but wanted to use myfood24 feedback to ask for dietary advice at 

the next appointment. Mean daily energy intake was 1060 (SD 513) kcal; 
with energy coming from 29% fat, 52% CHO; 20% protein. 
Feedback questionnaires were completed by only 23 of 46 participants 
(50%). The mean System Usability Score (n=16) was 59 (95% confidence 
interval, 48 to 70). Patient and healthcare professional feedback indicates 
that patients found the tool easy to use, but there was a need for more user 
training at the start and improvement of some key app features such as the 
search function. 
Conclusions: This feasibility study shows that using the myfood24 
Healthcare app is acceptable for patients and healthcare professionals. 
These data will inform app refinements and application for a larger clini-
cal effectiveness trial.
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The impact of bariatric surgery on intestinal microbiota 
in patients with severe obesity: 12 month follow-up
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Introduction: Bariatric surgery (BS) induces a significant and sustained 
weight loss in patients with severe obesity (SO), as well as a significant 
improvement in insulin resistance (IR) associated with obesity. Recently, 
it has been described, both murine and human models, that SO is asso-
ciated with an imbalance in the intestinal microbiota, mainly showing 
high Firmicutes spp/Bacteroidetes spp (F/B) ratio compared to normal 
weight subjects. Alterations in the intestinal microbiota have been related 
to IR. However, the impact of BS on the gut microbiota is not completely 
elucidated.
Objective: To explore the impact of BS on the intestinal microbiota and 
its clinical implications.
Material-Methods: Prospective, observational study, including patients 
with SO, consecutively attended in our center, that underwent BS between 
March 2019 and May 2020. Patients with type 2 diabetes mellitus have 
been excluded. All the patients underwent at baseline, 1, 6, 12 months after 
BS: complete medical history, complete biochemical analysis, physical and 
anthropometric evaluation, evaluation of the intestinal microbiota.
Results: 43 patients (M/H 31:12) have performed the baseline evalua-
tion and 31 (M/H: 23:11) have completed the 12 months’ follow-up after 
the BS, having median age 50 [42-54] years, pre-BS BMI 41.4 [38.11-46] 
kg/m2 and 12 months post-BS BMI 27.82 [24.72-32.03] kg/m2, p = 0.001. 
Regarding the intestinal microbiota, before BS the F/B ratio was 2.33. 
Early after BC we observed a significant change in the F/B ratio, being at 
month, 6 and 12 months: 0.61; 0.44; 0.53 respectively, p <0.001. Changes 
in the gut microbiota have been correlated with HOMA-IR, which has 
also shown a significant decrease after BS (4.18 [3.31-7.47] at baseline ver-
sus 1.25 [0.94-1.67] at 12 months, p = 0.001).
Conclusions: In our study we have observed a pattern of intestinal 
microbiota similar to that described in the literature in subjects with obe-
sity. BS induced an early change in the intestinal microbiota in favor of 
Bacteroidetes spp, which have been correlated with an improvement in 
insulin resistance.
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AD03.01
The effect of SGLT2 inhibitor dapagliflozin on substrate 
metabolism in humans with prediabetes
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Introduction: Metabolic flexibility is defined as the capacity to switch 
from fat oxidation in the overnight fasted state to glucose oxidation in 
the postprandial state. We recently showed that individuals with predi-
abetes have impaired 24-hour and nocturnal fat oxidation. Inhibition of 
sodium-glucose cotransporter 2 (SGLT2) in patients with type 2 diabetes 
results in glucosuria, which cause physiological adaptations mimicking 
caloric restriction including restoration of the metabolic flexibility and 
higher nocturnal fat oxidation. The objective of the current study was to 
determine whether dapagliflozin, a SGLT2 inhibitor, could elicit a more 
pronounced 24-hour and nocturnal fat oxidation in individuals with 
prediabetes.
Methods: Fourteen individuals with prediabetes (BMI 30.3 ± 2.1 kg/m²; 
age 66.3 ± 6.2 years) underwent 2-weeks of treatment with dapagliflozin 
(10 mg/day) or placebo in a randomized, placebo-controlled, cross-over 
design. Outcome parameters include 24-hour respiratory exchange ratio 
(RER), energy expenditure (EE), and substrate oxidation measured by 
whole-room indirect calorimetry. Twenty-four-hour blood samples were 
collected to determine levels of metabolites. Intrahepatic lipid (IHL) con-
tent and composition were measured by ¹H-MRS, and ex vivo skeletal 
muscle mitochondrial oxidative capacity was measured by high-resolu-
tion respirometry.
Results: Dapagliflozin treatment resulted in a urinary glucose excretion 
of 36 gram/24-hour, leading to a negative energy and fat balance. Two 
weeks of dapagliflozin treatment resulted in lower 24-hour RER (0.814 
± 0.006 versus 0.827 ± 0.004; p = 0.051), increased 24-hour fat oxidation 
(p = 0.033) and reduced 24-hour carbohydrate oxidation (p = 0.041) as 
compared to placebo, while 24-hour EE remained unchanged. Nocturnal 
fat oxidation tended to be higher after dapagliflozin versus placebo (92.5 
± 5.3 versus 85.5 ± 3.6 gram/24-hour, p = 0.084). Twenty-four-hour blood 
glucose levels were lower after dapagliflozin treatment (AUC; p = 0.016) 
and daytime insulin levels tended to decrease (AUC; p = 0.074). Nocturnal 
free fatty acids and β-hydroxybutyrate were elevated (AUC; p = 0.002 and 
p = 0.012, respectively), both indicating a more pronounced reliance on 
fat oxidation. State 3, and maximally uncoupled mitochondrial respira-
tion upon lipid-derived substrates were higher after dapagliflozin versus 
placebo treatment (O₂-flux: 68.2 ± 3.2 versus 64.6 ± 3.2 pmol/mg/s; p = 
0.071 and 87.6 ± 5.4 versus 78.1 ± 5.5 pmol/mg/s; p = 0.007, respectively). 
No changes were observed in IHL content or composition.
Conclusion: Dapagliflozin treatment for 2 weeks in humans with predia-
betes improves 24-hour and nocturnal fat oxidation reflecting a more pro-
nounced fasted state. Dapagliflozin treatment also had beneficial effects 
on 24-hour glucose levels. In addition, dapagliflozin improved ex vivo 
skeletal muscle mitochondrial oxidative capacity. These results show that 
dapagliflozin in prediabetes volunteers elicits metabolic health effects that 
mimics calorie restriction.

AD03.02
G3PP /PGP: a novel calorie restriction mimetic enzyme that 
promotes healthy aging via the AMPK-TFEB-Autophagy axis

Possik, E.1; Zhu, R.1; Coté, L.1; Bai, Y.1; Klein, L.1; Al Mass, A.1; Parker, A.2; 
Madiraju, S.1; Prentki, M.1
1Department of Nutrition, University of Montreal, CrCHUM 
2Department of Neurosciences, University of Montreal, CrCHUM

Metabolic stress due to nutrient excess and lipid accumulation is at the 
root of many age-associated disorders and the identification of thera-
peutic targets that mimic the beneficial effects of calorie restriction has 
clinical importance. Our lab has recently discovered an evolutionarily 
conserved enzyme at the heart of metabolism, glycerol 3-phosphate phos-
phatase (G3PP) that hydrolyzes glucose-derived glycerol-3- phosphate 
(Gro3P) to glycerol. Glycerol-3-P (Gro3P) is a key metabolite at the 
intersection of carbohydrate and lipid metabolism. Its accumulation as a 
result of excess nutrients leads to metabolic stress and causes many car-
diometabolic disorders. This discovery is of particular interest since the 
activation of G3PP could protect against metabolic stress and glucotoxic-
ity. Using C.elegans as well as mammalian cells and in vivo models (Possik 
et al., Nature Communications, 2022, Mugabo et al., PNAS, 2016, Almass 
et al., Biorixiv), our lab has ascertained a central role of this enzyme in the 
controls of glycolysis, lipogenesis, lipolysis, fatty acid oxidation, cellular 
redox, mitochondrial energy metabolism, beta cell function and insulin 
secretion. Our recent work in C.elegans, demonstrates that the overex-
pression of G3PP in worms reduces fat deposition, protects against gluco-
toxicity, and increases healthspan and lifespan especially under conditions 
of excess glucose. Here, we sought to identify the mechanism by which 
G3PP activation exerts these beneficial effects, using the worm model. 
Findings of this work will be translated to higher organism models. 
We generated stable transgenic lines overexpressing PGPH-2, the major 
homolog of G3PP in worms, and tested various possible pathways for its 
mode of action.
In this work, we shed the light on a calorie-restriction-induced signal that 
activates AMPK, a master regulator of energy homeostasis, which then 
transduces the signal to TFEB, a transcriptional regulator of lysosomal 
biogenesis, to induce autophagy and rewire metabolism, both under nor-
mal conditions and excess glucose. PGPH-2 overexpression (OE) reduces 
fat accumulation without changing food intake and promotes healthy 
aging. Mechanistically, we show that PGPH-2 OE constitutively activates 
AMPK, TFEB / HLH-30, and autophagy, both under normal conditions 
and glucotoxic conditions, three important factors involved in the longev-
ity of various organisms. PGPH-2 OE induces the nuclear translocation of 
TFEB / HLH-30, in a TOR-independent and AMPK-dependent manner. 
Importantly, the overexpression of PGPH-2 activates autophagy, a cellular 
‘cleansing-recycling’ process important for slowing aging and maintain-
ing cellular health. Loss of TFEB / HLH-30 in animals overexpressing 
PGPH-2, increases fat accumulation, suppresses autophagy and decreases 
healthspan and lifespan under conditions of excess glucose. Also, loss of 
AMPK completely abolishes the protection from excess glucose mediated 
by PGPH-2 OE and impairs the autophagic induction. 
Here, we highlight a novel ‘glycerol shunt’ involving G3PP that protects 
against nutritional stress by detoxifying glucose and promoting healthy 
aging via the AMPK-TFEB-autophagy axis.
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Quantifying metabolic resilience; getting the most out of your 
challenge test data
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Background: Our concept of health is changing, increasingly we con-
sider the ability of a person to respond and adapt to physical, emotional, 
or social challenges, termed resilience, as a more sensitive indicator of 
health[1]. Challenge tests, such as oral glucose tolerance tests or mixed 
meal challenges tests, are regularly employed in research to assess meta-
bolic resilience [2]. Post-meal trajectories of plasma glucose and insulin 
provide insight into insulin resistance or glucose intolerance. However, 
methods to effectively process and quantify physiologically relevant fea-
tures of metabolic health from this data are still lacking, and valuable 
information may be lost [3]. In this study we generate a computational 
model to quantify features of metabolic resilience from meal challenge 
test data.
Methods: We present the Mix Meal Model (M3al Model), a novel com-
putational tool that integrates and processes post-meal plasma glucose, 
insulin, triglyceride, and free-fatty acid measurements to characterise 
metabolic resilience. We applied the M3al Model to meal challenge test 
data from a large population (n=317) of men and women with overweight 

or obesity (BMI 24.9-35.8 kg/m2) collected from five different interven-
tion studies identifying postprandial metabolic signatures insulin resis-
tance and elevated liver fat. 
Results: The M3al Model provides a surrogate index of hepatic lipid accu-
mulation from plasma trajectories of glucose, insulin, triglycerides, and 
free-fatty, confirmed with comparison to measurements of intra-hepato-
cellular lipid accumulation (ρ = -0.76 p < 0.05) collected using magnetic 
resonance spectroscopy. Moreover, the M3al Model estimation of insulin 
resistance has a correlation of ρ = 0.65 (p < 0.05) with hyperinsulinemic 
euglycemic clamp measure of insulin resistance. The M3al Model pre-
dicted measure of beta-cell functionality has a correlation of ρ = 0.61 (p < 
0.05) with the insulinogenic index. In addition, the M3al Model is gener-
alisable to challenge tests with different macro-nutrient composition.
Conclusion: The M3al Model provides a single computational tool capa-
ble of capturing features of metabolic resilience such as insulin resistance, 
beta-cell functioning, and hepatic liver fat accumulation from challenge 
test data. In this way the M3al Model provides an objective and sensitive 
assessment of metabolic resilience for individuals with overweight and 
obesity.
References
1. Huber M, Knottnerus JA, Green L, van der Horst H et a. How should we define 

health? BMJ. (2011) 343:d4163.
2. Burggraaf J, van Erk MJ, Pellis L, Boessen R et al. Multi-parameter comparison 
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The central and peripheral effects of dopamine D2 receptor 
agonist therapy in patients with type 2 diabetes
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Introduction: The importance of the brain as a regulator in glucose 
homeostasis is unfolding. Brain dopaminergic activity follows a circadian 
rhythm with a surge in the morning and disturbed dopaminergic signal-
ing has been associated with insulin resistance. Studies have demonstrated 
that in patients with type 2 diabetes (T2D) dopamine D2 receptor agonists 
improved fasting glucose concentrations and reduced hemoglobin A1c. 
However, the underlying mechanisms remain unclear. 
Here, we investigated if enhancing the morning surge in dopaminergic 
activity, with the dopamine D2 receptor agonist bromocriptine, increases 
insulin sensitivity and striatal dopamine release. 
Methods: Fifteen subjects with T2D ingested bromocriptine once-daily 
in the morning for 12 weeks. Hepatic and peripheral insulin sensitivity, 
measured with a two-step hyperinsulinemic-euglycemic clamp using 
[6,6-²H₂]glucose, and striatal dopamine D₂/₃ Receptor (D₂/₃R) availabil-
ity, measured with SPECT imaging, and dopamine release, reflected by 
the change in D₂/₃R availability after dexamphetamine infusion, were 
assessed before and after the intervention.
Results: Preliminary analyses of the first 10 subjects showed no signifi-
cant difference in striatal dopamine D₂/₃R availability or dexamphetamine 
induced dopamine release. Additionally, the intervention with bromocrip-
tine did not show an effect on basal endogenous glucose production 
(EGP), insulin-mediated suppression of EGP or peripheral insulin sensi-
tivity (rate of disappearance (Rd)). Fasting glucose showed a downwards 
trend but was not significant (7.02 (1.68) versus 6.40 (1.13), p=0.132).
Conclusion: While this preliminary data does not show an effect of bro-
mocriptine on insulin sensitivity or central dopamine release, there is a 
downwards trend in fasting glucose which is in line with previous reports. 
These results suggest that the lowering of HbA1C by dopamine D2 recep-
tor agonists observed in previous studies cannot be explained by improve-
ment of insulin sensitivity through central dopaminergic mechanisms 
although an effect on phasic dopamine release cannot be ruled out.
Analysis of the entire study cohort (N=15) will be presented at the 
meeting.
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South Asian overweight type 2 diabetes patients have higher 
circulating mRNA and protein levels involved in the interferon 
signaling pathway compared to Europids
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Background: People of South Asian descent are more prone to develop 
type 2 diabetes (T2D) coinciding with earlier complications and a higher 
mortality as compared to Europids. Yet the underlying mechanism is 
poorly understood. As inflammation has a central role in the develop-
ment and progression of T2D, we studied circulating mRNA transcripts 
of immune genes in overweight T2D patients from South Asian and 
European descent. 
Methods: Fasted blood samples were obtained from overweight T2D 
patients from South Asian (n=45; age: 55±10 years, BMI: 29±4 kg/m2) 
and Europid (n=44; age: 60±7 years, BMI: 32±4 kg/m2) descent. mRNA 
transcripts of 182 immune genes in blood was measured using TaqMan 
Assays (Fluidigm Inc., USA). Plasma protein levels were determined using 
multiplex immunoassays (Target 96 Inflammation panel, Olink, Sweden). 
Results: Adjusted for sex, 49/182 genes were significantly differently 
expressed in South Asians compared to Europids. Specifically, South 
Asians had higher mRNA transcript levels of 13/26 interferon (IFN) sig-
naling genes (GBP1, GBP2, GBP5, IFI6, IFI16, IFI35, IFITM1, IFITM3, 
IFIT2, IFIT3, FCGR1A/B/CP, CD274, TAP1; all FC>1.15, P<0.05) and 
8/10 B cell markers (CD19, CD79A, CD79B, CR2, CXCR5, IGHD, 
MS4A1, PAX5; all FC>1.3, P<0.05). Moreover, the IFN signaling path-
way was the most important canonical pathway (z-score 2.6, P<0.001) and 
IFN-γ protein levels were higher in South Asians compared to Europids 
(FC=1.4, P=0.002). Notably, although we did not observe an interaction 
between sex and ethnic difference in mRNA transcript levels, the ethnic 
difference was larger in females (51/182 genes) than males (17/182 genes). 
Conclusions: South Asian T2D patients have a more activated IFN sig-
naling pathway compared to Europid T2D patients, which is more pro-
nounced in females than in males. We speculate that a more activated IFN 
signaling pathway in the blood may contribute to the rapid progression of 
T2D and its complications in South Asians.
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Background: Mitochondrial dysfunction, which can be approximated by 
blood mtDNA copy number (mtDNA-CN), has been implicated in the 
pathogenesis of type 2 diabetes mellitus (T2D). Thus far, however, insights 
from prospective cohort studies and Mendelian Randomization (MR) on 
this relationship is limited. 
Objectives: We assessed the association between blood mtDNA-CN and 
incident T2D, and the associations between blood mtDNA-CN and T2D 
and body mass index (BMI) using bi-directional MR.
Methods: Multivariable-adjusted Cox proportional models were used to 
estimate the association between blood mtDNA-CN and incident T2D 
in 285,967 unrelated European individuals from UKB. Additionally, 
a cross-sectional analysis was performed to investigate the associa-
tion between blood mtDNA-CN and BMI. Furthermore, we studied 
the relationship between blood mtDNA-CN and T2D (N=898,130 for 
DIAGRAM, N=215,654 for FinnGen) and BMI (N=681,275) by bi-direc-
tional two-sample MR. 
Results: During a median follow-up of 11.87 years, 15,111 participants 
developed T2D. Risk of incident T2D was highest in participants in the 
lowest quartile of blood mtDNA-CN (hazard ratio (HR): 1.30; 95% CI: 
1.24-1.36) compared with participants in highest quartile (reference). 
After additional adjustment for BMI and other confounders, these results 
only minimally attenuated and remained present. No relevant association 
was observed between mtDNA-CN and BMI (-0.0051[-0.0059 ~ -0.0044] 
kg/m2 per SD blood mtDNA-CN). In the bi-directional MR analyses, we 
found no evidence for associations between blood mtDNA-CN and T2D, 
and blood mtDNA-CN and BMI in either direction. 
Conclusion: The results from the present study indicated that the 
observed association between low blood mtDNA-CN and higher risk of 
T2D is likely not causal.

AD04 – Obesity Risk Assessment and Management

AD04.01
Cardiovascular risk reduction independently associated 
with lifestyle changes beyond associations with obesity 
and insulin-resistance reduction during the 3-year PREVIEW 
lifestyle study
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Introduction: Obesity and insulin-resistance are central to cardiovascular 
risk. Previously we showed that 3-year high vs. medium protein intake 
and high- vs. medium-intensity physical activity (PA) in a 2x2 design 
resulted in decreased BMI, associated with increased protein intake and 
dietary restraint, and resulted in decreased HOMA-IR associated with 
increased PA; no observations showed differences between the 4 groups 
of participants with overweight/obesity and prediabetes (1-3). 
Here we investigated changes in diastolic and systolic blood-pressure 
(DBP, SBP), HDL-cholesterol (HDL-c)-, LDL-cholesterol (LDL-c)-, rem-
nant cholesterol (RC)-, triacylglycerol (TAG)- concentrations, inflamma-
tion (high-sensitive-C-reactive-protein (hs-CRP)-concentrations), and 
their associations with obesity and insulin resistance reduction, during 
the 3-year lifestyle change in 2215 participants with overweight/obesity 
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and prediabetes. Independently thereof, associations of changes in cardio-
vascular risk factors with increase in protein intake and physical activity 
were assessed. 
Methods: Cardiovascular risk-factors, and changes therein were deter-
mined during the 3-y lifestyle intervention. Dietary restraint was 
monitored using the Three Factor Eating Questionnaire. Using linear 
mixed-model analyses, we investigated post-hoc associations between 
changes in BMI, HOMA-IR, protein intake (g/kg), dietary restraint, 
accelerometer-based PA with changes in cardiovascular risk factors and 
inflammation. 
Results: During the lifestyle intervention protein intake, dietary restraint, 
and physical activity increased significantly, and all cardiovascular risk 
factors changed beneficially. Beneficial changes in plasma lipids/lipopro-
teins, SBP, DBP, and hs-CRP were primarily associated with decrease in 
BMI, and HOMA-IR. Independently thereof, decreased DBP was asso-
ciated with increased protein-intake; decreased plasma LDL-c, RC, and 
TAG with increased protein-intake, or dietary restraint, or PA; increased 
plasma HDL-c with increased PA, and in men with increased dietary 
restraint. 
Conclusion: Cardiovascular risk was significantly reduced during 3-year 
lifestyle-intervention in participants with overweight/obesity and predi-
abetes. Primarily this was associated with reduction in obesity and insu-
lin-resistance. Independently thereof, it was associated with increase in 
g/kg protein intake, dietary restraint, and physical activity, partly differen-
tially in men and women.
References
1) Raben et al, DOM 2021;23:324–337. 
2) Drummen et al, AJCN 2021;114:1847–1858. 
3) Adam et al, Diabetes Care 2021;44:1491–1498.

This abstract is submitted as part of the symposium proposal: Co-morbidities of 
obesity – going beyond ‘eat less – exercise more’.
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Introduction: Obesity is associated with chronic, low-grade inflamma-
tion, in which monocytes play an important role. In this study, we ana-
lysed the monocytes subset composition in individuals with obesity, 
followed them during a 75-week lifestyle intervention (CLI) and assessed 
the subsequent effects on their monocyte subsets and inflammatory 
immunophenotype. 
Methods: In 73 individuals with obesity (mean BMI 37.6, 78.1% female) 
we determined monocyte counts and subsets (classical monocytes (CM), 
intermediate monocytes (IM) and non-classical monocytes (NCM)). 
These measurements were repeated, together with inflammatory markers 
profiles, after 10 and 75 weeks of lifestyle intervention. 
Results: In participants who completed the first 10 weeks (n=51), abso-
lute and relative IM counts increased (+28.8% and +0.9%, p<0.05 & 
p<0.01), but this was not significant after 75 weeks. After 10 weeks, CD14 
expression by CM and IM, CD16 expression by IM and NCM and IREM2 
expression by all subsets decreased (p<0.01). This decrease was persistent 
over 75 weeks, except for IREM2. 

Conclusion: Absolute and relative counts of IM, considered pro-inflam-
matory, increased during the initial phase of a CLI in individuals with 
obesity. Expression of multiple cell surface markers, indicative of cellular 
activation, decrease persistently during this intervention. Together, these 
findings suggest an altered inflammatory status of monocytes in individu-
als with obesity, which is beneficially affected upon CLI.

AD04.03
Cardiopulmonary Exercise Test in Edmonton Obesity 
Staging System
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Milan, G.1; Gasperetti, A.2; Prevedello, L.1; Foletto, M.1; Vettor, R.1;  
Ermolao, A.2; Busetto, L.1
1Center for the Study and Integrated Treatment of Obesity (CeSTIO), 
Department of Medicine, University of Padova, Veneto Region, Italy 
2Sport and Exercise Medicine Division, Regional Center for the therapeutic 
prescription of exercise in chronic disease, Department of Medicine, University 
of Padova, Veneto Region, Italy

Introduction: Different approaches are used to classify the severity of 
obesity. Beyond classical anthropometric measurements, the Edmonton 
Obesity Staging System (EOSS), considers medical, physical and psycho-
logical parameters. However, this method has some limitations, princi-
pally due to the absence of an objective measure for physical impairment. 
Bariatric surgery is one of the most efficient treatment approaches, improv-
ing all aspect of obesity-related disorders. No studies have applied these 
comprehensive classifications after bariatric surgery. The first aim is to 
overcome this limitation suggesting a new functional parameter obtained 
by Cardiopulmonary Exercise Testing (CPET), i.e. Cardiorespiratory 
Fitness (CRF), expressed as weight-adjusted peak oxygen consumption 
(VO2peak/kg). The second aim is to evaluate modification in EOSS and 
EOSS-CRF classifications before and one year after bariatric surgery.
Methods: This observational cross-sectional study finally enrolled 500 
subjects. Every patient underwent clinical, anthropometric, biochemical 
assessment and CPET. Participants were classified according to stan-
dard EOSS in five stages. Secondly, patients were re-classified accord-
ing to the new modified EOSS (EOSS-CRF) based on their age- and 
gender- appropriate VO2peak/Kg percentiles as reported in the healthy 
 normal-weight population of the FRIEND registry. 72 out of 500 subjects 
were re-evaluated one year after surgery. 
Results: VO2peak/Kg was significantly different between standard EOSS 
classes 1 and 2 and classes 1 and 3 (ANCOVA p model = 0.004), whereas 
patients in classes 2 and 3 showed similar CRF. The EOSS-CRF classi-
fication varied in number of patients in each class compared to EOSS, 
particularly for classes 2 and 3. Moreover, CRF showed that physical 
impairment is less addressed by EOSS when compared to EOSS-CRF. 
After surgery, subjects belonged to classes associated to severe obesity 
(EOSS ≥ 2 or EOSS-CRF ≥ 2) reduced significantly. Using EOSS, patients 
without functional impairment before surgery were 61% versus 69% after 
surgery (p=0,383). Using EOSS-CRF, patients without functional impair-
ment were only 9,7% versus 50% after surgery (p<0,0001). 
Conclusion: The integration of EOSS with CRF allowed to assign to each 
patient a severity index that considers not only clinical parameters, but 
also their functional impairment through a quantitative and prognosti-
cally important parameter (VO2peak/kg). Bariatric surgery obtained a 
clear improvement of severe obesity both according EOSS and EOSS-CRF. 
EOSS-CRF better highlighted the improvement of functional impairment.
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tolerance and β-cell function after diet-induced weight 
loss in adults with obesity: a randomised,  
placebo-controlled study
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Wiingaard, C.1; Knudsen, C.1; Frikke Schmidt, R.4; Stallknecht, B. M.1;  
Holst, J. J.3; Madsbad, S.2; Torekov, S. S.1
1Department of Biomedical Sciences, University of Copenhagen, Copenhagen, 
Denmark 
2Department of Endocrinology, Hvidovre University Hospital, Hvidovre, 
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Introduction: Obesity increases the risk of developing type 2 diabetes, 
which may involve insulin resistance combined with declining β-cell func-
tion resulting in impaired glucose tolerance. Weight loss improves glucose 
metabolism, however, maintaining a weight loss is a major challenge. We 
aimed to investigate whether weight loss maintenance with exercise, the 
GLP-1 receptor agonist liraglutide, or the combination of both would 
improve glucose tolerance and β-cell function.
Methods: We analysed data from a randomised, placebo-controlled trial 
(the S-LITE trial; EudraCT, 2015-005585-32)¹ conducted at Hvidovre 
University Hospital, Denmark. Adults with obesity (BMI 32–43 kg/m2) 
but without diabetes underwent an 8-week low-calorie diet (800 kcal/day) 
and were randomly assigned (1:1:1:1 stratified by sex and age) to 52 weeks 
of exercise, liraglutide 3.0 mg/day, exercise and liraglutide combined, or 
placebo. Participants, investigators, and study personnel were masked 
to randomisation with regard to liraglutide/placebo. Change in glucose 
tolerance from randomization to end-of-treatment was a pre-specified 
secondary outcome of the S-LITE trial and the primary outcome for this 
analysis. It was measured as change in postprandial glucose response to 
a mixed meal test (3-hour area under the curve) in the intention-to-treat 
population. Secondarily, we measured changes in β-cell function assessed 
by the disposition index, glucagon response, and insulin clearance.
Results: The study was conducted from August 2016 to November 2019, 
and 195 participants completed the 8-week low-calorie diet with a mean 
weight loss of 13.1 kg and were randomised. After 52 weeks of treatment, 
the placebo group had regained weight, the exercise and liraglutide groups 
maintained weight loss, and body weight was further reduced with the 
combination of both treatments.¹ The combination group had a decrease 
in postprandial glucose response compared with both the placebo and 
the exercise group (both: -9%; 95% CI, -14.0 to -3.3; P=0.002) but similar 
to liraglutide (-2.0%; 95%CI, -6.9 to 3.0; P=0.42). The liraglutide group 
also improved glucose response compared with the placebo and exercise 
groups (P<0.02 for both). Compared with placebo, only the combina-
tion group improved disposition index (38%; 95%CI, 5 to 80; P=0.02), 
decreased glucagon response (-18%; 95%CI, -34 to -3) and increased insu-
lin clearance (21%; 95%CI, 7 to 36). 
Conclusion: In adults with obesity, the combination of exercise and lira-
glutide after diet-induced weight loss improved glucose tolerance, β-cell 
function, glucagon response, and insulin clearance, which were not 
observed with either treatment alone.
Reference
1. Lundgren JR, Janus C, Jensen SBK, et al. Healthy Weight Loss Maintenan-
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Introduction: Sarcopenic obesity (SO) has been associated with increased 
disability and morbimortality in subjects >65 years of age. Currently, 
the prevalence of OS in adults <60 years with morbid obesity (MO) is 
unknown. Dual-energy X-ray absorptiometry (DXA) is considered the 
gold-standard method for studying body composition. However, DXA 
is expensive and not easily accessible. Recently, other methods such as 
bioimpedance (BIA) and muscle ultrasound (US) have been developed. 
Nevertheless, their usefulness for diagnosing SO in subjects with OM <60 
years is unknown.
Objectives: a) To assess the prevalence of OS, using DXA in a cohort of 
patients with OM<60 years; b) To explore the usefulness of BIA and mus-
cle US for diagnosing OS in patients with OM<60 years.
Methods: Cross-sectional study, including patients with OM<60 years, 
consecutively seen in the Obesity Unit of our centre between January-
August 2021. All patients underwent: complete medical history, anthro-
pometry, biochemical analysis, DXA, BIA, muscle US, sarcopenia-specific 
questionnaire (SARC-F), chair test, hand-grip on the dominant hand. 
Results: 86 patients were recruited: 74.4% female, age 42.31±9.59 years, 
BMI 43.34 ±2.69kg/m2. DXA identified sarcopenia in 36.8% of cases 
while SARC-F identified only 24.6%. Lean mass correlated significantly 
with hand-grip (r 0.763, p=0.001), phase angle (r 0.246, p=0.007), muscle 
US (r 0.307, p=0.046). The score formed by the combination of variables: 
BIA (lean mass (kg) and phase angleº) + hand-grip + muscle US identified 
the presence of SO: AUROC 0.722, p=0.01, CI95% [0.606-0.835].
Conclusions: Our study found a high prevalence of OS in patients with 
MO<60 years. Simple methods accessible in daily clinical practice, such as 
BIA US muscle and hand-grip, are practical methods for accurately diag-
nosing OS.

AD04.06
Validation of ultrasound to measure lean mass in a population 
with obesity: a prospective cross-sectional study

Sizoo, D.1; Beumeler, L.2; Emous, M.1; De Heide, L.1; Van Zutphen, T.2;  
Van Beek, A.3
1Center Obesity Northern Netherlands (CON), Department of Surgery, Medical 
Center Leeuwarden, Leeuwarden, the Netherlands 
2Department of Health and Food, Campus Fryslân, University of Groningen, 
Leeuwarden, the Netherlands 
3Department of Endocrinology, University of Groningen, University Medical 
Center Groningen, Groningen, the Netherlands

RATİONALE: When attempts are made to reduce excess weight, it is 
important to preserve muscle mass. Imaging methods such as MRI, 
CT and DXA are available, but these techniques are expensive, require 
trained technicians and importantly, pose a weight limitation. Recently 
new software to quantify muscle mass with ultrasonography has been 
developed. Although this software has been validated in healthy adults, 
athletes and critically ill patients, this has not been the case in a population 
with obesity.¹ The aim of this study was to validate the measurement of 
lean mass with ultrasound (US) by comparing it to the reference of DXA 
measurements.
Methods: This prospective cross-sectional study consisted of participants 
between 18 and 65 years of age with a BMI above 35 kg/m2. US and DXA 
measurements were performed during the same visit. The US equation 
was based on a seven-point body measurement and carried out by a 
trained researcher.2–⁴ The body composition DXA scan was performed 
by trained technicians. The validity was examined by a Bland-Altman plot 
to assess proportional bias, and Intraclass Correlation Coefficient (ICC) 
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to estimate the correlation between the two methods with absolute agree-
ment in a two-way mixed model.
Results: The population consisted of 60 participants, of which 51 females 
(85%), with a mean age of 44 (± 10) and a mean BMI of 41 kg/m² (± 3.8). 
The mean lean mass measured with DXA was 66.8 kg (± 11.7), compared 
to 65 kg (± 11) measured with ultrasound. The mean difference between 
the ultrasound and DXA measurement of lean mass was 1.4 kg (± 4.6). 
The Bland-Altman plot of the measurements showed no apparent bias 
between the two techniques. The ICC of the lean mass difference is 0.916 
(0.855 – 0.951), demonstrating an excellent validity. 
Conclusion: The results of this study show that the measurement of lean 
mass in a population with obesity with this ultrasound technique has a 
high validity when compared to lean mass by DXA scan. Ultrasound can 
be used as a more accessible and cheaper way to monitor muscle mass in 
obesity during weight loss strategies. 
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AD05 – The Liver at the Crossroad of Metabolism
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Background: Non-alcoholic fatty liver diseases (NAFLD) are character-
ized by triglyceride accumulation in hepatocytes. Its progression to more 
severe forms, for example, non-alcoholic steatohepatitis, involves lobu-
lar inflammation and hepatocyte ballooning. Recent studies suggest that 
 circulating amino acids are associated with NAFLD, but evidence specifi-
cally in patients living with severe obesity is lacking. The present analyses 
aimed to assess the association between NAFLD severity and plasmatic 
amino acids in individuals living with severe obesity.
Method: We studied a sample of 150 bariatric surgery patients. Participants 
were retrospectively chosen to be non-diabetic and to represent a wide 
range of hepatic pathology. A trained pathologist examined liver biopsies 
for NAFLD grading. Liver disease severity was assessed using the NAFLD 
activity score (NAS). The latter is calculated as the sum of liver steatosis 
(0-3), lobular inflammation (0-3) and hepatocyte ballooning (0-2), result-
ing in a score ranging from 0 to 8. We performed multinomial logistic 
regressions to evaluate the association between NAS and anthropometric 
and metabolic variables as well as plasma amino acid levels. 
Results: Enough data was available to calculate NAS for 131 patients. 
The mean (±SD) age of the sample was 37.8 ± 8.8 years, mean BMI was 

48.9  ±  7.6 kg/m², median (interquartile range) NAS was 2 (0.75-3.25), 
and the majority (75%) of participants were female. Age, sex, BMI, blood 
pressure and blood lipids were not predictors of liver disease severity. 
However, central fat accumulation, as measured by waist circumference, 
was positively and significantly associated with NAS. Both the homeo-
static model assessment of insulin resistance (HOMA-IR) index and gly-
cated hemoglobin (HbA1c) were positively associated with NAS. Among 
plasma amino acids, alanine, proline, and the three aromatic amino acids 
(tryptophan, tyrosine and phenylalanine), were all positively and signifi-
cantly associated with NAS. None of the branched-chain amino acids 
(leucine, isoleucine and valine) were predictive of NAS.
Conclusion: Our data suggest that the usual risk factor for NAFLD might 
not hold true in a population living with severe obesity and that predic-
tors specific to this population could be relevant. The direction of the 
association between circulating amino acids and NAFLD, that is whether 
NAFLD is altering amino acids levels and/or if amino acids are contribut-
ing to NAFLD pathology, is yet to be determined.
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Background: Liver X receptor (LXR) agonism has theoretical potential 
for treating NAFLD/NASH but synthetic agonists induce lipogenesis and 
hyperlipidemia in preclinical models. Desmosterol, which is converted by 
Δ24-dehydrocholesterol reductase (DHCR24) into cholesterol, is a potent 
endogenous LXR agonist with anti-inflammatory properties. We aimed to 
investigate the effects of selective DHCR24 inhibition by SH42 on hepatic 
steatosis and inflammation, two main hallmarks of NAFLD/NASH, in 
relation to lipidemia.
Methods: Male APOE*3-Leiden.CETP mice, a well-established trans-
lational model for lipoprotein metabolism that develops diet-induced 
human-like NAFLD/NASH characteristics, were fed a high fat and high 
cholesterol diet to induce obesity and NAFLD, with or without simultane-
ous treatment with the selective DHCR24 inhibitor SH42.
Results: After 8 weeks, SH42 treatment markedly increased liver and 
plasma desmosterol levels without influencing food intake, body weight 
or body composition. SH42 markedly reduced the hepatic steatosis score 
(-58%), diacylglycerol content (-20%) and triacylglycerol content (-39%), 
as well as the number of crown-like structures (-79%) in the liver. Flow 
cytometry analysis showed that SH42 decreased liver inflammation by 
preventing Kupffer cell activation (-71%) and monocyte infiltration 
(-79%). Interestingly, SH42 reduced plasma concentrations of free fatty 
acids (-16%) and cholesteryl esters (-24%) concentrations without con-
comitant changes in DAG and TAG levels. All of these beneficial effects 
of SH42 on liver lipids levels, steatosis score and liver inflammation were 
absent ion LXRα-deficient mice.
Conclusions: Together, inhibition of DHCR24 by SH42 increases des-
mosterol to prevent diet-induced hepatic steatosis and inflammation in a 
strictly LXRα–dependent manner, importantly without causing hyperlip-
idemia. We anticipate that pharmacological DHCR24 inhibition may rep-
resent a potential novel therapeutic strategy for the treatment of NAFLD/
NASH.
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Introduction: In observational studies, type 2 diabetes is associated 
with a more aggressive disease trajectory in people with Non-Alcoholic 
Fatty Liver Disease (NAFLD). An increase in hepatic and systemic 

inflammation may represent key pathological features linking impaired 
glycaemic control to NAFLD progression. In a deeply phenotyped sample, 
this study explored relationships between glycaemic control with systemic 
and hepatic inflammation in men with NAFLD.
Methods: In a cross-sectional design, 31 men with NAFLD (1H-MRS 
defined hepatic triglyceride content (HTGC) ≥ 5.56%) were recruited 
into two groups based on glycated haemoglobin (HbA1c) concentration: 
1) normal glucose regulation (NGR; HbA1c < 42 mmol∙mol-1; n = 15) 
and; 2) impaired glucose regulation (IGR; HbA1c ≥ 42 mmol∙mol-1; 
n = 16) (Table 1). Visceral (VAT) and intra-abdominal subcutaneous adi-
pose tissue (ScAT) were measured by MRI. Circulating levels of HbA1c, 
cytokeratin-18 (M30 and M65), ALT, AST, adiponectin, IL-6, IL-10 and 
TNF-α were measured from venous blood. Associations between glycae-
mic control and listed characteristics were examined using independent 
t-tests and bivariate correlations.
Results: As intended, plasma HbA1c was higher in the IGR group 
(P <0.001, ES=29.79); whilst liver fat, age and BMI were similar (Table 1). 
Plasma CK-18 M30 (P=0.045, ES=0.07) and M65 (P=0.014, ES=0.08) were 
higher in the IGR group. All other outcomes were similar between groups. 

HbA1c, glycated haemoglobin; M30 and M65, cytokeratin-18 fragments; ScAT, intra-abdominal subcutaneous adipose tissue; VAT, visceral adipose tissue. 
*Data are available for n=11 NGR group and n=13 IGR group.

Fig. 1. Correlations of circulating CK-18 M65 with HbA1c (A), ALT (B), AST (C), VAT (D), ScAT (E) and CK-18 M30 with adiponectin (F), ALT (G), VAT (H), 
and ScAT (I).
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Circulating CK-18 M65 was positively correlated with HbA1c (rho=0.4, 
P=0.009), ALT (rho=0.4, P=0.017), AST (rho=0.50, P=0.008), VAT 
(rho=0.44, P=0.013) and ScAT (rho=0.378, P=0.036). CK-18 M30 concen-
tration was negatively correlated with adiponectin (rho=-0.36, P=0.043) 
and positively correlated with ALT (rho=0.4, P=0.01), AST (rho=0.43, 
P=0.023) and VAT (rho=0.375, P=0.038). 
Conclusion: In men with NAFLD, those with IGR have elevated biomark-
ers of hepatic inflammation compared with those with NGR. These data 
underscore the importance of targeting impaired glycaemic control in 
people with NAFLD.
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Funding: This research was funded by Diabetes UK and the NIHR Leicester and 
Nottingham Biomedical Research Centres.

Tab. 1. Participant characteristics of the two study groups

NGR (n = 15) IGR (n = 16) P-value

Age (years) 57.5 (18.7) 63.7 (9.7) 0.247

BMI (kg/m^2) 34.5 (4.3) 33.8 (5.7) 0.770

HbA1c (mmol/mol) 37.5 ± 3.6 53.4 ± 9.1 < 0.001

Liver Fat 15.4 ± 8.5 15.1 ± 4.9 0.843

Adiponectin (ng/mL) 2268.7 ± 1138.7 2127.4 ± 1437.8 0.765

IL-6 (pg/mL) 2.9 (3.4) 2.8 (2.1) 0.800

IL-10 (pg/mL) 5.3 ± 2.2 4.8 ± 2.0 0.552

TNF- α (pg/mL) 3.5 ± 2.8 2.8 ± 1.1 0.922

VAT (L)* 11.1 ± 3.0 14.3 ± 5.4 0.092

ScAT (L)* 20.5 ± 8.6 19.4 ± 5.5 0.720

M65 (U/L) 141.7 (54.7) 272.8 (220.9) 0.014

M30 (U/L) 101.9 (132.3) 183.6 (128.3) 0.045

Data are means ± SD or median (interquartile range). BMI, body mass index; 
HbA1c, glycated haemoglobin; NGR, normal glucose regulation; IGR, impaired 
glucose regulation; IL-6; interleukin-6; IL-10, interleukin-10; M65 and M30, 
cytokeratin-18 fragments; ScAT, intra-abdominal subcutaneous adipose tissue; 
TNF- α, tumour necrosis factor-α; VAT, visceral adipose tissue. *Data are available 
for n=11 NGR group and n=13 IGR group.
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Introduction: It is well established that weight loss improves intrahepatic 
lipid (IHL) content and insulin sensitivity in individuals with overweight 
or obesity. Interestingly, recent evidence suggests that the fatty acid com-
position rather than the total IHL content is related to hepatic insulin 
sensitivity, but human studies investigating this are scarce. Here, we inves-
tigated the effects of weight loss on whole-body and tissue-specific insulin 
sensitivity, IHL content and hepatic fatty acid composition in individuals 
with overweight or obesity in the European SWEET-project (Sweeteners 
and sweetness enhancers: Impact on health, obesity, safety and sustain-
ability). Secondly, the association between weight loss-induced changes 
in whole-body and tissue-specific insulin sensitivity and alterations in the 
content and fatty acid composition of IHL were determined.
Methods: In total, 50 adults (age: 18-65 yrs) with overweight or obe-
sity (BMI≥25 kg/m2) followed a low-energy diet (LED) for two months 
(800-1000 kcal/day). Measurements were performed at baseline and 
after the LED. Body composition was assessed by Dual-Energy X-ray 
Absorptiometry. The content and fatty acid composition of IHL was deter-
mined using advanced proton magnetic resonance spectroscopy (1H-
MRS). Whole-body insulin sensitivity (Matsuda-index), muscle insulin 
sensitivity index (MISI), and hepatic insulin resistance index (HIRI) were 
derived from a 7-point oral glucose tolerance test.
Results: The LED reduced body weight, waist and hip circumferences, 
body fat percentage, and visceral fat mass (all P<0.001). On average 
there was a 10.1 kg weight loss, which was accounted for 59.7% by loss 
of fat mass. Analyses of preliminary data revealed a 29.3% improvement 
in whole-body insulin sensitivity as reflected by Matsuda-index (n=15; 
P=0.012), whereas no significant improvements were found in HIRI 
(n=15; P=0.107) and MISI (n=14; P=0.246). The LED improved IHL con-
tent by 56.5% (n=34; P<0.001) and the fraction of hepatic saturated fatty 
acids changed from 41.0% to 36.6% (n=12; P=0.039). Significant associ-
ations were found between the change in IHL content and the change in 
HIRI (n=13; r = 0.598, P=0.031). However, the change of the fraction of 
saturated fatty acids in the liver was not associated with the change in 
HIRI (n=12).
Conclusion: These preliminary findings suggest that the LED signifi-
cantly reduced body weight, (visceral) fat mass, IHL content, and hepatic 
saturated fatty acid fraction and increased whole-body insulin sensitiv-
ity in individuals with overweight and obesity. The weight-loss induced 
reduction in IHL content was associated with improved hepatic insulin 
sensitivity. However, no improvements were found in tissue-specific insu-
lin sensitivity.
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AD05.05
Effect of a low compared to a high glycemic index 
and saturated fat diet on liver fat and substrate metabolism

Basset Sagarminaga, J. M.1; Roumans, K. H.1; Havekes, B.2; Peters, H. P.3; 
Zock, P. L.3; Lindeboom, L.4; Schrauwen, P.1; Schrauwen Hinderling, V. B.4
1Department of Nutrition and Movement Sciences, Maastricht University, 
Maastricht, The Netherlands 
2Department of Internal Medicine, Division of Endocrinology and Metabolic 
Disease, Maastricht University Medical Center, Maastricht, The Netherlands 
3Unilever Food Innovation Center, Wageningen, The Netherlands 
4Department of Radiology and Nuclear Medicine, Maastricht University Medical 
Center, Maastricht, The Netherlands

Background: The type of dietary fat and carbohydrate, specifically the 
degree of fat saturation and the glycemic index (GI), have been suggested 
to modulate the intrahepatic lipid content (IHL). However, up to now, 
human studies are limited to proof of principle studies with exaggerated 
differences in diet composition, which are not comparable to dietary 
patterns of the general population. Here, we investigated whether a two-
week low vs. high GI/saturated fat (SFA) diet, with similar macronutrient 
composition, reduces liver fat content and whether this is paralleled by 
changes in energy and substrate metabolism.
Methods: Ten volunteers with overweight/obesity participated in a ran-
domized cross-over trial, consisting of a two-week high GI/SFA diet and a 
two-week low GI/SFA diet where saturated fats were replaced by unsatu-
rated fats (MUFA and PUFA), separated by a wash-out period of 4 weeks. 
At the end of each 2-week dietary intervention period, IHL was measured 
by proton magnetic resonance spectroscopy (MRS), fasted hepatic gly-
cogen content by carbon MRS, glycemic response by using continuous 
glucose measurements, and substrate oxidation overnight as well as in the 
morning upon a meal using whole-body respirometry. A paired-sample 
t-test was conducted to compare outcome parameters after low vs. high 
GI/SFA diet.
Results: During both dietary interventions, body weight decreased 
slightly (-1.2 ± 0.4kg in High GI/SFA and -1.4 ± 0.3kg in Low GI/SFA;) 
with no difference between diets (p=0.40, figure 1A). IHL was significantly 
lower (-27%) after the low GI diet when compared to the high GI/SFA 
diet (p=0.04, figure 1B). Furthermore, the glycemic response tended to 
be reduced after the low vs. high GI/SFA diet (p=0.09). Two-way repeated 
measures ANOVA revealed a diet x time interaction effect for postpran-
dial fat oxidation (p=0.04), indicating increased fat oxidation early after 
the meal in the low vs. high GI/SA diet. Hepatic glycogen content in the 
morning and whole-body substrate oxidation during the night were simi-
lar between the two interventions.
Conclusion: The combination of reductions in GI and exchange of SFA 
for unsaturated fats in the diet beneficially affected IHL and glycemic 
response in subjects with overweight/obesity.

Body weight and intrahepatic lipid content upon a two-week high vs. low 
GI/SFA diet. A. Body weight pre and post two-week high vs. low GI/SFA diet 
(n=10), B IHL after a two-week high vs. low GI/SFA diet (n=10). *p<0.05.

Fig. 1. Body weight and intrahepatic lipid content upon a two-week high 
vs. low GI/SFA diet.

Continuous glucose values on day 14 of either High or Low GI/SFA diet. 
Standardized day in metabolic chamber.

Fig. 2. Dietary low GI/SFA reduced the 24h pattern of glycemia.

AD06 – Policy and Nutrition

AD06.01
Front of pack labels and objective understanding of product 
healthiness: Findings from an Online Randomised-Controlled 
Experiment in a Representative British Sample

Packer, J.1; Russell, S. J.1; Ridout, D.1; Hope, S.1; Conolly, A.2; Jessop, C.2; 
Viner, R. M.1; Croker, H.1
1Population, Policy and Practice Research and Teaching Department, UCL Great 
Ormond Street Institute of Child Health, University College London, London, UK 
2National Centre for Social Research, London EC1V 0AX, UK

Introduction: Front of pack labels (FOPLs) are tools designed to pro-
vide simple and accessible nutritional information on the front of prod-
uct packaging, to help consumers make informed and healthier choices. 
FOPL policy is currently under review in the UK, following its departure 
from the EU. The current FOPL is use in the UK is the Multiple Traffic 
Light label (MTL) which is voluntary, but since endorsement in 2012 
other schemes have been developed. These include Nutri-Score (N-S), 
a  voluntary label, designed and used in France; Warning Labels (WL), 
a mandatory label, designed and used in Chile; and Positive Choice tick 
(PC), based on the voluntary Choices logo, designed by the food industry. 
Methods: We aimed to examine whether FOPLs improve participants’ 
ability to objectively determine product healthiness, using an online 
randomised controlled trial in a large representative British sample. The 
primary aim was to compare ability to rank between FOPL groups and 
a no-label control. Adults (≥18 years) were recruited from the NatCen 
panel and randomised to one of five experimental groups (MTL; N-S; WL; 
PC; no label control). Stratification variables included year of recruitment 
to panel, sex, age, government office region, and household income. We 
designed mock packaging for three products of varying healthiness (most 
healthy’, middle, ‘least healthy’) for six common product categories (pizza, 
instant hot chocolate, cake, crisps, yoghurt, cereal). Participants were 
asked to rank the three products for each category in order of healthiness, 
first with no labels (baseline) and then again with their randomised FOPL 
condition shown (follow-up). Primary outcome was correct ranking of 
products according to healthiness (all correct vs any incorrect). 
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Results: In total, 4504 participants completed the experiment and were 
included in the analysis. The probability of improving between baseline 
and follow-up, and correct ranking at follow-up, was significantly greater 
across all products for the N-S, MTL and WL groups, compared to con-
trol, but only for some products in PC group. The largest effects were seen 
for N-S, followed by MTL. These analyses were adjusted for stratification 
variables, ethnicity, education, household composition, food shopping 
responsibility, and current FOPL use. Exploratory analyses showed a 
tendency for participants with higher education compared to lower edu-
cation to rank products more accurately, NS appeared to have smallest 
difference between education groups. 
Conclusion: FOPLs were found to improve participants’ understanding 
of product healthiness in a large representative British sample. N-S per-
formed the best, followed by MTL and WL.

AD06.02
Effectiveness and Policy Determinants of Sugar-Sweetened 
Beverage Taxes

Hagenaars, L. L.1; Jeurissen, P. P.2; Klazinga, N. S.1; Listl, S.3; Jevdjevic, M.3
1Department of Social Medicine, Amsterdam UMC, University of Amsterdam 
2Radboud Institute for Health Sciences, Radboud UMC, Radboud University 
3Department of Dentistry-Quality and Safety of Oral Healthcare, Radboud UMC, 
Radboud University

Introduction: Sugar consumption is on the rise globally with detrimen-
tal metabolic and oral health effects. There is ample evidence that sugar- 
sweetened beverage (SSB) taxes can effectively reduce sugar  consumption. 
However, evidence alone is seldom enough to implement a policy.
Methods: In this presentation, we present a narrative synthesis of evi-
dence, based on real-world SSB tax evaluations, and we combine this with 
lessons from policy development case studies. Most of these empirical SSB 
tax policy process analyses were part of the presenter’s PhD research or 
identified during his work at the Dutch ministry of health. The presenta-
tion is structured according to the Health Policy Analysis Triangle, which 
identifies a policy’s content and process and important contextual factors.
Results: SSB tax policy content needs to be coupled to existing problems 
and public sentiment, which depend on more aspects than aspects related 
to metabolic/oral health alone. Whether or not to include artificially 
sweetened beverages, therefore, is not solely a matter of showing the evi-
dence of their metabolic/oral health impact but also dependent on the 
stated aim of a tax and public sentiment toward tax policies in general. 
SSB taxes also need to be in line with existing tax and decision-making 
rules. Earmarking revenue for specific (health promotion) purposes may 
therefore be less straightforward as it might appear. The policy process 
of creating context-sensitive SSB tax policy content is not easy either. 
Advocacy coalitions need to be formed early in the process, and stamina, 
expertise, and flexibility are required to get a SSB tax adopted in a specific 
community. This requires a meticulously considered SSB tax structure 
implementation process. 
Conclusion: Metabolic and oral health professionals who want to lead 
the way in advocating for SSB taxes should realize that evidence-based 
arguments on potential effectiveness alone will not be enough to realize 
change. Important lessons can be learned from other “doctor- activists” 
such as pulmonologists, who have successfully advocated for higher 
tobacco taxes by being visible in the public debate with clear messaging 
and robust policy proposals.

AD06.03
Portion size estimation in dietary assessment: a systematic 
review of existing tools, limits and strengths

Torres, O. M.
Department of bariatric clinical treatment, Hospital Medica Campestre, 
Leon, Mexico

Introduction: Overestimation or underestimation of portion size leads to 
measurement error during dietary assessment.
Objective: To identify portion size estimation elements (PSE) and evalu-
ate their relative efficacy in relation to dietary assessment, and assess the 
quality of studies validating PSE.
Data Selection and Extraction: Electronic databases, internet sites, and 
cross-references of published records were searched, generating 16 801 
initial records, from which 334 records were reviewed and 542 PSE were 
identified, comprising 5% 1-dimensional tools (eg, food guides), 46% 
2-dimensional tools (eg, photographic atlases), and 49% 3-dimensional 
tools (eg, household utensils). Out of 334 studies, 21 validated a PSE (com-
pared PSE to actual food amounts) and 13 compared PSE with other PSE
Conclusion: Quality assessment showed that only a few validation studies 
were of high quality. According to the findings of validation and compar-
ison studies, food image–based PSE were more accurate than food mod-
els and household utensils. Key factors to consider when selecting a PSE 
include efficiency of the PSE and its applicability to targeted settings and 
populations.
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AD06.04
Joint association of alcohol consumption and adiposity with 
alcohol and obesity-related cancer in a population sample 
of 399,575 UK adults

Inan Eroglu, E.1; Huang, B.1; Sarich, P.2; Nassar, N.3; Stamatakis, E.1
1Charles Perkins Centre, School of Health Sciences, Faculty of Medicine and 
Health, The University of Sydney, NSW, Australia 
2The Daffodil Centre, The University of Sydney, a joint venture with Cancer 
Council NSW, New South Wales, Australia 
3Charles Perkins Centre, Faculty of Medicine and Health, The University 
of Sydney, Camperdown, New South Wales, Australia

Introduction: Obesity and alcohol consumption are both important 
modifiable risk factors for cancer. Although recent studies highlight 
potential synergistic effects of alcohol and adiposity on health outcomes, 
the joint association between alcohol consumption and adiposity on can-
cer risk is unknown. The aim of this prospective study was to examine the 
joint association of adiposity and alcohol consumption with alcohol and 
obesity-related cancer incidence in cancer-free UK Biobank participants 
aged 40-69 years.
Methods: Alcohol consumption was categorized based on current UK 
guidelines into four groups (never, previous, within guideline and above 
guideline drinkers). We defined three markers of adiposity, body fat per-
centage (BF%), waist circumference (WC) and body mass index (BMI) and 
categorised each into 3 groups. We derived a joint alcohol consumption 
and adiposity marker variable with twelve mutually exclusive categories. 

Alcohol-related cancer included oral cavity, throat, larynx, esophagus, 
liver, colorectal, stomach, female breast. Obesity related cancer included 
meningioma, multiple myeloma, adenocarcinoma of the esophagus, and 
cancers of the thyroid, postmenopausal breast, gallbladder, stomach, liver, 
pancreas, kidney, ovaries, uterus, colon and rectum (colorectal). 
Results: Among 399,575 participants, 17,617 developed alcohol-related 
cancer and 20,214 developed obesity-related cancer over an average 
follow-up of 11.8 (SD 0.9) years. We found relatively weak evidence of 
independent associations of alcohol consumption with cancer outcomes. 
However, the joint association analyses showed that across all adiposity 
markers, above guideline drinkers who were in the top two adiposity 
groups had elevated cancer incidence risk (e.g. hazard ratios (HR) for 
alcohol-related cancer was 1.53 (95%CI 1.24 to 1.90) for within guide-
line drinkers and 1.61 (95%CI 1.30 to 2.00) for above guideline drinkers 
among participants who were in the top tertile BF%. Regardless of alco-
hol consumption status, the risk of obesity-related cancer increased with 
higher adiposity in a dose-response manner within alcohol consumption 
categories, e.g. among above guideline drinkers, obesity-related cancer 
HR in the middle and top tertiles were 1.28 (1.05 to 1.56) and 1.39 (1.14 
to 1.68), respectively.
Conclusion: Excess adiposity amplified the deleterious association of 
alcohol with alcohol-related cancer. Obesity-related cancer risk increased 
monotonically with elevated adiposity levels, irrespective of alcohol con-
sumption. Our study provides guidance for public health priorities aimed 
at lowering population’s cancer risk via two key modifiable risk factors.

Fig. 1. Policy determinants of sugar-sweetened beverage taxes, based on empirical analyses of real-world policy cases. Depicted using Buse et al.’s (2012) 
policy analysis triangle.
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Fig. 1.
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Fig. 2.
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AD06.05
Mediterranean diet is inversely associated to fatty liver index 
in patients with obesity and low HDL-cholesterol

Leone, A.1; De Amicis, R.1; Foppiani, A.1; Battezzati, A.1; Bedogni, G.1; 
Bertoli, S.2
1International Center for the Assessment of Nutritional Status (ICANS), 
Department of Food, Environmental and Nutritional Sciences (DeFENS), 
University of Milan, Milan, Italy 
2Lab of Nutrition and Obesity Research, Istituto Auxologico Italiano, IRCCS, 
Milan, Italy

Introduction: Non-alcoholic fatty liver disease (NAFLD) is one of the 
most common causes of chronic liver disease. Obesity is a major risk fac-
tor for NAFLD. Excess weight and excessive accumulation of visceral adi-
pose tissue alter lipid metabolism, promoting triglyceride accumulation 

in the liver. The diagnosis of NAFLD is made through imaging procedures 
or liver histology. However, the fatty liver index (FLI) is simple, cheap, 
non-invasive, and cross-validated algorithm, based on BMI, waist cir-
cumference, triglycerides, and γGT, that has been shown to have excel-
lent discriminative ability to identify subjects at higher risk of NAFLD. 
The Mediterranean diet, rich in polyunsaturated fats, polyphenols, vita-
mins and carotenoids, has been found to improve lipid metabolism and 
could mitigate the obesity negative effects and promote liver health, but 
evidence is still limited. The aim of this study was to investigate the asso-
ciation between Mediterranean diet and FLI in a large sample of patients 
with obesity. 
Methods: We conducted a cross-sectional study on 3246 patients with 
obesity (63% women, 48 ± 13 yrs, 34.3 ± 4.0 kg/m²) recruited at the 
International Center for the Assessment of Nutritional Status (ICANS), 
University of Milan. Exclusion criteria were age<18yrs, diabetes, 

Fig. 3.
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cardiovascular disease, hepatitis C virus infection, hepatitis B virus infec-
tion, and alcohol intake > 30 g/day in men and > 20 g/day in women. 
Anthropometry, fat mass percentage by body skinfolds (FM), visceral 
(VAT) and subcutaneous (SAT) abdominal fat by ultrasound, labora-
tory data, and clinical and lifestyle data were evaluated. The 14-item 
MEDiterranean Diet Adherence Screener (MEDAS, score: 0-14 points) 
was used to assess Mediterranean diet. FLI was calculated according 
to Bedogni et al. (BMC Gastroenterol. 2006, 6, 33). Linear regression 
adjusted for sex, age, FM, VAT:SAT ratio, total cholesterol, HDL, glucose, 
marital status, education, familiarity for diabetes and CVD, smoking 
and physical activity was performed to evaluate the association between 
MEDAS score and FLI. 
Results: In our sample, 80% of patients were at high risk for NAFLD 
(FLI≥60). Interestingly, we found a significant interaction between HDL 
and MEDAS score in predicting FLI (p=0.015). Therefore, we stratified 
the analysis for HDL level. Patients with low HDL (<50 mg/dl in women, 
<40 mg/dl in men, n=920) had higher FLI values than patients with 
normal HDL (83 ± 15 vs. 74 ± 19, p<0.001). A 1-point increment in the 
MEDAS score was associated with a 0.80 reduction of FLI (β=-0.80, 95% 
CI -1.27 to -0.33, p=0.001) in patients with low HDL, whereas no associ-
ation was found in patients with normal HDL (β=-0.17, 95% CI -0.55 to 
0.20, P=0.373) (Figure 1). 
Conclusion: Mediterranean diet is inversely associated with FLI in patients 
with obesity and low HDL-cholesterol. At the highest Mediterranean 
diet adherence scores, patients with low HDL had a FLI value similar to 
patients with a better lipid profile. Mediterranean diet is not associated 
with a further decrement of FLI in patients with obesity and normal HDL. 
Prospective studies are required to confirm these results.

Association between MEDAS score and fatty liver index in patients with 
low and normal HDL-cholesterol.

Fig. 1.
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Development of a stand-alone diet quality index 
for elementary school-aged children
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3Institute of Clinical Medicine, Biostatistics, University of Turku, Turku, Finland 
4Research Centre for Integrative Physiology and Pharmacology, Institute of 
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Introduction: Good diet quality from early life onwards is of importance 
for prevention of obesity and other lifestyle-related conditions. Thus, it is 
essential to identify children with a poor diet quality to target nutrition 
counselling for those children most in need to improve their diet. To carry 
out this task, practical and valid tools are needed. The aim of this study 
was to develop a stand-alone tool, index for evaluation of dietary quality 
in elementary school-aged children. 
Methods: Healthy elementary school-aged children were recruited in 
Southwest Finland and Eastern Finland. Children filled in a five-day food 
diary and a food frequency questionnaire (FFQ) with 29 multiple-item 
questions on the consumption of foods, portion sizes and eating frequency 
with the help of their parents. Food diaries were checked thoroughly by 
researchers in a study visit and nutrient intakes were calculated with a 
nutrient analysis software. Correlations, logistic regression modelling and 
receiver-operating characteristics curve analysis were used to identify FFQ 
questions that best depicts a health-promoting diet as defined in Finnish 
dietary recommendations. Children’s weights and heights were measured 
in the study visit, and their overweight/obesity status was defined using 
national growth charts.
Results: A total of 266 children (48% girls) with a mean age of 9.7 ± 1.7 
years were enrolled in the study. Of the children, 79% had normal weight 
and 21% had overweight/obesity. Fifteen questions best reflecting the 
children’s diet quality were identified from the FFQ. The questions were 
scored and constructed into a stand-alone index (Elementary School-aged 
Children’s Index of Diet Quality, ES-CIDQ) as a continuous score with a 
range of 0–16.5 points and a two-category score: good and poor diet qual-
ity. The cut-off score for a good diet quality was 6 points with a sensitivity 
of 0.60 and a specificity of 0.78. Children with a good diet quality (50% 
of the children) had higher intakes of protein, dietary fibre and several 
vitamins and minerals, such as vitamins C and D, iron, calcium and mag-
nesium, as well as lower intakes of sucrose, total fat, saturated fatty acids 
and cholesterol compared to children with a poor diet quality. There were 
no statistically significant differences in the ES-CIDQ scores or categories 
between children with normal weight and overweight/obesity.
Conclusion: The developed stand-alone diet quality index, ES-CIDQ, 
represented diet quality as defined in the national dietary recommenda-
tions. The index categories reflected the dietary intakes of nutrients, i.e. 
children with a good diet quality had more favourable nutrient intakes 
compared to children with a poor quality diet. The ES-CIDQ is especially 
suitable for identifying those elementary school-aged children most in 
need of nutrition counselling in clinical practice, but it can also be utilised 
in school health care and nutrition research.
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AD07 – Short and Long Term Complications of Obesity 
in Children and Adolescents

AD07.01
Anthropometrics and neurodevelopment of children  
at 2 and 3 years of age following a pregnancy lifestyle 
intervention in routine care – secondary findings  
from the GeliS trial

Spies, M.1; Geyer, K.1; Raab, R.1; Brandt, S.2; Meyer, D.1; Günther, J.1; 
Hoffmann, J.3; Hauner, H.1
1Institute of Nutritional Medicine, Else Kröner-Fresenius-Centre for Nutritional 
Medicine, School of Medicine, Technical University of Munich, Georg-Brauchle-
Ring 62, 80992 Munich, Germany 
2Centre for Hormonal Disorders in Children and Adolescents, Division of 
Paediatric Endocrinology and Diabetes, Department of Paediatrics and 
Adolescent Medicine, Ulm University Medical Centre, Eythstraße 24, 89075 Ulm, 
Germany 
3European Foundation for the Care of Newborn Infants (EFCNI), Hofmannstraße 
7a, 81379 Munich, Germany; Institute of Nutritional Medicine, Else Kröner-
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University of Munich, Georg-Brauchle-Ring 62, 80992 Munich, Germany

Introduction: Evidence suggests that maternal health characteristics, 
including pre-pregnancy overweight or obesity, lifestyle, gestational 
weight gain, and breastfeeding, are associated with child development. 
So far, it is unclear if lifestyle interventions during pregnancy confer 
long-term effects on child anthropometrics and neurodevelopment. The 
aim of this analysis was to explore whether the “Gesund leben in der 
Schwangerschaft” (“healthy living in pregnancy”) (GeliS) lifestyle inter-
vention, conducted alongside routine antenatal care, influenced anthro-
pometric outcomes and neurodevelopment in children in the 2nd and 3rd 
years of life. 
Methods: Mother-child pairs from the cluster-randomised GeliS trial 
were followed up until the child’s 3rd year of life. Child anthropometric 
data were derived from routine paediatric health examinations performed 
between 21–24 months old and between 34–36 months old. Sex-specific 
percentiles and z-scores for age were calculated using data from a German 
reference group. Data on child neurodevelopment at 3 years of age were 
collected from the Ages and Stages Questionnaire. 
Results: From the originally recruited 2286 participants, data were avail-
able from 1644 mother-child pairs for this analysis. Mean weight, height, 
head circumference and body-mass-index, as well as the corresponding 
z-scores and percentiles at 2 and 3 years of age, were comparable between 
the intervention and control groups. Child neurodevelopmental out-
comes at 3 years were also similar overall between the groups. However, 
the results indicated that children from the intervention group had a 
slightly lower risk for a potential delay in development in the Fine-motor 
domain (p = 0.002) and a slightly higher risk for a potential delay in devel-
opment in Problem-solving (p < 0.001) compared to children from the 
control group.
Conclusion: Overall, we found no evidence that the GeliS lifestyle inter-
vention influenced offspring development at 2 and 3 years of age. The 
follow-up in GeliS children until 5 years of age affords the opportunity 
to collect longitudinal data on child development, health and lifestyle 
and to investigate how these factors may contribute to early childhood 
overweight/obesity risk. Innovative antenatal lifestyle intervention stud-
ies are needed to elucidate how to positively influence child health in the 
long-term.

AD07.02
Lipidomic profile in mid and late pregnancy and in cord blood 
is associated with early ascending growth of offspring

Huvinen, E.1; Tabassum, R.2; Tuomaala, A.3; Blanco Sequeiros, E.4; 
Bergman, P. H.5; Koivusalo, S. B.6
1Teratology Information Service, Department of Emergency medicine and 
service/ University of Helsinki and Helsinki University Hospital / Helsinki / 
Finland 
2Institute for Molecular Medicine Finland, HiLIFE, University of Helsinki/ 
Helsinki/ Finland 
3Department of Pediatrics/ University of Helsinki and Helsinki University 
Hospital / Helsinki / Finland 
4University of Helsinki and Helsinki University Hospital / Helsinki / Finland 
5Department of Public Health/ University of Helsinki and Helsinki University 
Hospital / Helsinki / Finland 
6Department of obstetrics and gynecology/ University of Turku and Turku 
University Hospital / Turku / Finland

Introduction: Childhood obesity is associated both with accelerating 
early growth and maternal metabolic conditions, such as gestational dia-
betes (GDM) and maternal BMI[1, 2]. Also in the RADIEL study, acceler-
ating growth was associated with offspring adiposity at 5 years of age[3]. 
It is unknown, however, whether fetal programming affects early growth 
and could alterations in the materno-fetal metabolome be one mediat-
ing mechanism. Therefore, we aimed to assess the associations between 
maternal and cord blood metabolome and offspring early growth profiles.
Methods: The RADIEL study recruited 724 women at high GDM risk 
(BMI>30kg/m2 and/or prior GDM) before or in early pregnancy before 
20 gestational weeks[4]. Participants provided blood samples once in each 
trimester as well as cord blood. Metabolomics were analyzed by targeted 
nuclear magnetic resonance (NMR) technique(Nightingale). Based on 
childcare center data on growth during the first 2 years, we discovered 
3 distinct growth profiles, ascending (n=80), intermediate (n= 346), and 
descending (n=146), by using latent class mixed models[3]. 
Results: Among the mother-child dyads with available growth data 
(n=572), we have metabolomic data from 232 mothers from 1st trimester, 
271 from 2nd trimester, 277 from 3rd trimester and 345 from cord blood. 
We measured 220 metabolites in each trimester and 70 from cord blood. 
Mean BMI of the mothers was 31.5kg/m2 and 270/558 (47%) had GDM. 
In each trimester of pregnancy, the ascending group mothers showed 
higher levels of VLDL and LDL particles, and lower levels of HDL par-
ticles (p<0.05). When adjusted for gestational age, birth weight, gender, 
delivery mode, and smoking, there was an association with ascending 
profile and 2nd trimester total cholesterol in HDL2, 3rd trimester total 
cholesterol in HDL2 and in HDL, as well as VLDL size and triglycerides to 
phosphoglycerides ratio (TG/PG) in cord blood (p<0.002, after correction 
for multiple testing)(Figure 1).
Conclusion: Ascending growth was associated with total cholesterol in 
HDL in 2nd and 3rd trimester, and VLDL size and TG/PG ratio in cord 
blood. Maternal lipid profile during pregnancy might be one possible 
mechanism connecting intrauterine life with postnatal growth and child-
hood obesity. 
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Epigenetic signatures of rapid weight growth
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1Center for Environmental Sciences, Hasselt University, Diepenbeek, Belgium 
2Department of Medical Sciences, University of Turin and CPO‐Piemonte, Torino, 
Italy 
3Μedical Research Council-Health Protection Agency Centre for Environment 
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7Μedical Research Council Integrative Epidemiology Unit, University of Bristol, 
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8Barcelona Institute of Global Health (ISGlobal), Barcelona, Spain

Introduction: Rapid postnatal growth results from exposure in early life 
to adverse conditions and can program the development of diseases later 
in life, including obesity. DNA methylation, interfacing early life expo-
sures and subsequent disease, is a possible mechanism underlying early 
life programming.
Methods: Here, we conducted a meta-analysis of four European-based 
child cohorts (ALSPAC, ENVIRONAGE, EXPOsOMICS (including 
ENVIRONAGE, INMA, Piccolipiù and RHEA) and Generation XXI, 
N=2021) epigenome-wide association studies to test the association, both 
at single CpG and at the region level, of cord blood DNA methylation, 
measured using Infinium Methylation 450 and EPIC BeadChip Arrays, 
with rapid weight growth at 12 months. We also tested the association 
between gestational age acceleration in cord blood, measured using 
Bohlin’s clock, and rapid growth. We aimed to associate the DNA meth-
ylation levels of the identified rapid growth markers with overweight in 
children between 4 and 8 years. Finally, we studied whether the identified 
DNA methylation marks mediated the effect of a set of seven prenatal 
exposures (including maternal education level at delivery, pre-pregnancy 
BMI, age, parity, and child gestational age) on rapid growth.
Results: 46 CpGs were associated with rapid growth at p-value <1e-05 
and, amidst them, 2 CpGs (cg14459032, and cg25953130 annotated 
to ARID5B gene) passed the genome-wide significance level (p-value 
<1.25e-07) (Figure 1). 14 differentially methylated regions (DMRs) were 

identified as associated with rapid growth (using FDR-adjusted p-val-
ues in DMRcate and Siddak p-values in comb-p ≤ 0.01). Gestational age 
acceleration was associated with decreasing risk of rapid growth (p val-
ue=1.03e-04) (Figure 2). 
GPX6 DMR was associated with childhood overweight (FDR-adjusted 
p-value in DMRcate=6.19e-04, Siddak p-value in comb-p=1.95e-04), but 
none of the other findings was associated with childhood overweight. 
9 CpGs and 9 DMRs mediated the effect of gestational age, maternal edu-
cation, smoking, and parity on rapid growth.
Conclusion: Our findings provide evidence of the association between 
cord blood DNA methylation and rapid growth and elucidate the links 
with prenatal exposures.

Volcano of the meta-analysis of the epigenome-wide association studies 
of rapid weight growth at 12 months.

Fig. 1.

Associations between the metabolites in the 2nd and the 3rd trimesters and cord blood with the ascending growth profile, adjusted for gestational age, 
birth weight SD, gender, delivery mode, and maternal smoking. Forest plots showing the metabolites with p<0.05, descending profile as the reference, 
and * marking the ones with p<0.002 for statistical significance after correction for multiple testing.

Fig. 1.
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Forrest plot of the meta-analysis of gestational age acceleration and rapid 
weight growth at 12 months.

Fig. 2.

AD07.04
A review of results from the HOLBAEK Study
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Introduction: For more than a decade, the HOLBAEK Study (formerly 
known as The Danish Childhood Obesity Data and Biobank) has inves-
tigated the development and trajectories of childhood overweight and its 
related complications, alongside produced pediatric reference intervals 
for several biomarkers. This paper reviews the results from studies origi-
nated from or related to the HOLBAEK Study.
Methods: We searched PubMed for all original English-written papers 
related to the HOLBAEK Study published from 2007 to December 2021.
Results: Eighty-two papers met the search criteria, covering cross- 
sectional studies, intervention studies, studies investigating associations 
to overweight and obesity, consortia studies, reference studies, method-
ological studies, and clinical guidelines. The papers cover results from 
~8,000 participants from the HOLBAEK Study. The cross-sectional stud-
ies of childhood overweight showed a variety of complications already 

present in young age, including but not limited to dyslipidemia (28%), 
fatty liver disease (31%), obstructive sleep apnea (45%), and prehyperten-
sion or hypertension (52%). The intervention studies of the multifaceted 
family-based overweight management showed a broad array of positive 
effects on the overweight-related complications and its feasibility in both 
community-based and hospital-based settings. Further, the HOLBAEK 
Study have provided new and updated pediatric reference values for a 
range of biomarkers and the consortia collaborations have identified no 
less than six new genes associated with overweight.
Conclusion: The HOLBAEK Study has contributed with important 
findings on the subject of childhood overweight, which supports that 
overweight is a serious multisystem disease and that overweight can be 
managed effectively, both regarding reduction of the degree of overweight 
and in the improvement of overweight-related complications. These con-
tributions highlight the potential of the HOLBAEK Study to support 
future medical decision-making.
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AD07.05
FADS cluster variants are associated with insulin sensitivity 
in children and adolescents with obesity

Maguolo, A.; Zusi, C.; Corradi, M.; Morandi, A.; Costantini, S.;  
Emiliani, F.; Maffeis, C.
Pediatric Diabetes and Metabolic Disorders, Department of Surgical Sciences, 
Dentistry, Paediatrics and Gynaecology, University of Verona, Verona, Italy

Background: Several studies have shown associations between the com-
position of long-chain polyunsaturated fatty acids (LC-PUFAs) in various 
tissues and type 2 diabetes (T2D) development in European populations. 
Genetic variants of fatty acid desaturase cluster genes (FADS1, FADS2, 
and FADS3), that contribute to the variations of PUFAs composition, were 
associated with obesity and its related conditions, such as alterations in 
blood lipid parameters and glucose metabolism dysregulation. The aim 
of this study was to assess the level of association between FADS cluster 
variants, located on a region with high linkage disequilibrium, and insulin 
sensitivity in a cohort of children and adolescents with overweight and 
obesity.
Methods: In this cross-sectional study, conducted in a sample of 150 
8-to-16-years-old children and adolescents with obesity, the genotype of 
the single-nucleotide polymorphism (SNP) rs1535 of FADS2 gene was 
determined using a predesigned TaqMan Real Time PCR. Anthropometric 
and clinical evaluation, lipid profile and glucose metabolism parameters 
were assessed using standard procedures. All subjects underwent an oral 
glucose tolerance test and Matsuda index was calculated to estimate insu-
lin sensitivity. 
Results: The study population included 150 children and adolescents with 
overweight and obesity (12.0 ± 2.8 years; BMI 29.4 ± 6.8). We found a 
significant association between Matsuda index and FADS cluster (A allele 
of rs1535) (β= -0,185; p=0.015), BMI (β= -0,396; p<0.001), and serum 
triglycerides (β= -0,313; p<0.001), independent of sex and age [R²=0.35; 
p=<0.0001].
Conclusion: This study showed that FADS cluster genes, implicated in 
LC-PUFAs metabolism and thus risk factors for an omega-6/omega-3 
homeostasis imbalance, are associated with insulin sensitivity in a sample 
of children and adolescents with overweight and obesity. This finding pro-
vides further support to the genetics accounting for the molecular basis of 
insulin resistance and the risk of developing T2D in children with obesity. 
A better understanding of the underlying genetic causes of unhealthy obe-
sity may be useful in identifying subjects who since infancy may benefit 
from more effective prevention and personalized treatment strategies.
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Childhood weight status and rates of adult-onset chronic 
kidney disease
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Introduction: Chronic kidney disease (CKD) is a globally increasing con-
dition followed by a high risk of cardiovascular morbidity and premature 
mortality. Type 2 diabetes (T2D) is acknowledged as a main cause of CKD. 
Further, excess adult adiposity is an important risk factor for developing 
CKD, yet evidence for associations with body size earlier in life is limited. 
Therefore, we investigated whether childhood weight status is associated 
with subsequent risks of adult-onset CKD and end-stage kidney disease 
(ESKD) and if development of T2D modified these associations.
Methods: The study included 148,590 girls and 151,506 boys from the 
Copenhagen School Health Records Register, born 1930-1987. Weights 
and heights were measured at ages 7-13 years. Weight status (under-
weight, normal weight and overweight, including obesity) was defined 
using the Centers for Disease Control and Prevention criteria. Individuals 
were prospectively followed from 1977-2017 in national health registers 
for diagnoses of adult-onset CKD, ESKD and T2D using the International 
Classification of Disease 8 and 10 codes. Incidence rate ratios (IRR) and 
95% confidence intervals (CI) were estimated using Poisson regression in 
models adjusted for birth year.
Results: During a median of 30.8 person-years of follow-up, 3903 women 
and 5968 men were diagnosed with CKD and 505 women and 892 men 
with ESKD. Compared to children with normal weight, overweight at age 
7 years was positively associated with CKD rates among girls (IRR=1.46, 
95% CI: 1.28-1.65) and boys (IRR=1.33, 95% CI: 1.19-1.49). The corre-
sponding estimates for ESKD were 1.67 (95% CI: 1.20-2.32) for girls and 
1.36 (95% CI: 1.03-1.79) for boys. Additional adjustment for adult-onset 
T2D lessened the associations for CKD among girls (IRR=1.20, 95% CI: 
1.06-1.36) and boys (IRR=1.16, 95% CI: 1.04-1.30) with overweight as 
well as for ESKD among girls with overweight (IRR=1.38, 95% CI: 0.99-
1.93) and disappeared among boys with overweight (IRR=1.18, 95% CI: 
0.89-1.55). All associations were in general similar at the other childhood 
ages. Underweight in childhood was generally not associated with rates of 
adult-onset CKD or ESKD. 
Conclusion: Children with overweight had higher rates of CKD and 
ESKD than children with normal weight. Although the associations 
weakened with adjustment for adult-onset T2D, overweight and obesity at 
childhood ages still had strong associations particularly with CKD. Taken 
together, these novel findings emphasize that the early appearance of 
overweight and obesity in childhood may contribute to the development 
of adult-onset CKD even when T2D is accounted for.
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AD08.01
Two-year effect of semaglutide 2.4 mg on control of eating 
in adults with overweight/obesity: STEP 5
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Introduction: The STEP 5 trial (NCT03693430) investigated once-weekly 
(OW) subcutaneous semaglutide 2.4 mg vs placebo for the treatment of 
overweight/obesity in adults over 2 years.
Methods: Adults with body mass index (BMI) ≥30 kg/m², or ≥27 kg/m² 
and ≥1 weight-related comorbidity, without diabetes, were randomised 
1:1 to semaglutide 2.4 mg OW or placebo for 104 weeks. Co-primary end-
points related to body weight (BW) changes. Control of eating question-
naire (CoEQ) was assessed in a subgroup from Canada/USA, with scores 
from 19 individual items grouped into 4 domains: craving control, craving 
for savoury, craving for sweet or positive mood. P values for exploratory 
CoEQ data are unadjusted for multiplicity.
Results: 304 adults were randomised (78% female; mean age 47 years, 
BW 106.0 kg and BMI 38.5 kg/m²). Semaglutide significantly reduced 
BW from baseline to week 104 vs placebo (estimated treatment differ-
ence: −12.6 %-points [95% confidence interval: –15.3, –9.8]; p<0.0001). 
In participants completing the CoEQ with semaglutide (n=88) vs pla-
cebo (n=86), all 4 domain scores significantly improved at weeks 20 and 
52 (all p<0.05). At week 104, craving control and craving for savoury 
domains remained significantly improved with semaglutide vs placebo 
(p<0.01); positive mood and craving for sweet were not statistically sig-
nificant. Scores for the following individual craving-related items were 
significantly reduced from baseline with semaglutide vs placebo at week 
104: desire to eat salty and spicy food, craving for dairy food, craving for 
starchy food, difficulty in resisting cravings and difficulty in control of 
eating (all p<0.05). Scores for hunger and fullness improved with sema-
glutide vs placebo at weeks 20, 52 and 104, but the differences were only 
significant at week 20 (p<0.001 for both).
Conclusion: In adults with overweight/obesity, substantial weight loss 
with semaglutide 2.4 mg was accompanied by short and long-term 
improvements in control of eating vs placebo, with the greatest effect on 
craving control and craving for savoury foods.
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A novel successful therapeutic option after a journey 
of treatment failures in a patient with heterozygous 
melanocortin-4 receptor deficiency

Welling, M. S.; Mohseni, M. M.; Van Rossum, E. F.
Obesity Center CGG, dept. of Internal Medicine, division of Endocrinology, 
Erasmus MC, University Medical Center Rotterdam, Rotterdam, The Netherlands

Introduction: Obesity is a complex and multifactorial disease with 
a chronic and relapsing nature, and is associated with over 200 co- 
morbidities. In a minority of patients, the obesity is caused by gene defects 
in the leptin-melanocortin pathway. As lifestyle interventions often fail 
in these patients, additional anti-obesity pharmacotherapy is needed. In 
this case report, we describe the therapeutic odyssey of a patient with 
early-onset obesity and hyperphagia due to heterozygous melanocortin-4 
receptor deficiency. 
Case Presentation: A 33-year-old woman presented herself at our outpa-
tient clinic with severe obesity, hyperphagia, and mild intellectual deficit. 
She developed obesity at the age of 6 years, resulting from hyperphagia. 
After regular lifestyle treatment without sufficient effect, a gastric bypass 
was performed at the age of 26 years leading to -40 kg weight loss, but 
eventually in greater weight regain. At the age of 27 years, genetic test-
ing revealed a heterozygous pathogenic variant in the melanocortin-4 
receptor gene, explaining her early-onset severe obesity and hyperphagia. 
Glucagon-like peptide-1 receptor agonist (GLP-1 RA) treatment, i.e. lira-
glutide 3 mg, was started which resulted in -7.3 kg of body weight (-3.8%, 
weight at start 193.5 kg), sustained hyperphagia (after a temporary, short 
term decrease), and increased fasting insulin after 5 months of treat-
ment. GLP-1 RA treatment was therefore terminated and treatment with 
metformin was started at a dosage of 1500 per day, without any effects 
on weight or hyperphagia. Additionally, naltrexone-bupropion treat-
ment was initiated after a 2.5 months wash-out period of liraglutide. In 
6 months of naltrexone-bupropion treatment, she lost -29.5 kg of weight 
(-15.8%, weight at start 186.4 kg), of which -27.9 kg (-7.3%) was fat mass. 
Most importantly, her subjectively reported hyperphagia, satiety, and sub-
sequently quality of life improved. 
Discussion: To our knowledge, this case report is the first to describe that 
naltrexone-bupropion can effectively reduce weight and improve subjec-
tively reported hyperphagia and quality of life in a patient with genetic 
obesity. This extensive odyssey learns us that in patients with genetic 
obesity various anti-obesity agents can be initiated and when ineffective 
terminated and substituted to another anti-obesity agent to find the most 
efficient treatment with regard to weight loss, hyperphagia, and quality of 
life. It also demonstrates that genetic screening should be considered in 
patients with early-onset obesity, hyperphagia, or other specific symptoms 
of monogenic obesity, prior to bariatric surgery as they are at higher risk 
for weight regain.
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Effect of oral erythritol on subsequent energy intake during 
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Introduction: Sugar consumption represents a major risk factor for obe-
sity and diabetes type 2. The WHO recommends the reduction of sugar 
intake. Replacing sugar with artificial low-caloric sweeteners (LCS), such 
as sucralose, aspartame, or acesulfame K has been proposed to reduce 
energy intake while preserving sweet taste. However, the use of artificial 
LCS has led to unsatisfying results explained by their lack of nutritive 
value. Therefore alternatives such as natural bulk sweeteners have become 
of interest. A possible candidate is the sugar alcohol erythritol, which is 
known to release gastrointestinal satiation hormones; it has a sweetness of 
80% relative to sucrose. Whether pure erythritol exerts a satiation effect 
on subsequent energy intake is not yet known.
The objective of this study was therefore to investigate the effect of oral 
erythritol compared to sucrose, sucralose, and tap water on energy intake 
during a subsequent ad libitum test meal. In addition, we examined the 
release of cholecystokinin (CCK), glucose and insulin.
Methods: A randomized, controlled, double-blind, crossover study with 
20 healthy participants (10 females; mean age: 29 ± 2.4 years, range 21-54 
years; mean body mass index: 22.3 ± 0.4 kg/m2, range 19.6-24.8 kg/m2) 
was performed. In four different test sessions, participants received an 
oral preload of 50 g erythritol, 33.5 g sucrose, 0.0558 g sucralose dissolved 
in 300 mL tap water or tap water as placebo. Fifteen minutes after the 
ingestion of the preload, a standard test meal was served and ad libitum 
energy intake was assessed. At fixed time intervals, blood samples were 
collected to measure CCK, glucose and insulin concentrations. To assess 
the energy intake, food and drinks were weighted before and after the 
test meal. CCK concentration was measured with a radioimmunoassay; 
glucose and insulin levels were measured by a glucose oxidase method 
and an electrochemiluminescence immunoassay, respectively. Data were 
analyzed with linear mixed model analysis, using SAS version 9.4 (SAS 
Institute Inc., Cary, NC, USA).
Results: All participants completed the four test sessions. Subsequent 
energy intake as well as total energy intake (preload + test meal) were 
significantly lower in response to oral erythritol ingestion compared to 
oral sucrose, sucralose, and tap water (all P < 0.05). Before the start of the 
ad libitum test meal, oral erythritol led to a significant increase of CCK 
compared to oral sucrose, sucralose, and tap water (all P < 0.01). Glucose 
and insulin levels were significantly lower after oral erythritol compared 
to oral sucrose (both P < 0.01) with no significant difference between oral 
erythritol and oral sucralose or tap water (both P = 1).
Conclusion: This study shows that oral ingestion of pure erythritol - 
without providing calories but with a similar sweetness to sucrose - leads 
to an increased secretion of the satiation hormone CCK, which results 
in a reduction of subsequent energy intake. Moreover, erythritol has no 
effect on glucose and insulin concentrations, rendering this sugar alco-
hol a potential candidate as a sugar substitute for people with obesity and 
diabetes type 2.
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Semaglutide 2.4 mg and 1.0 mg improved albuminuria 
in adults with overweight/obesity and type 2 diabetes 
in STEP 2
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Introduction: This post-hoc exploratory analysis of data from the STEP 
2 trial assessed the effect of a higher dose of the glucagon-like peptide-1 
analogue semaglutide (up to 2.4 mg) vs placebo on albuminuria in adults 
with overweight or obesity (body mass index ≥27 kg/m²) and type 2 
diabetes.
Methods: Patients were randomised to once-weekly subcutaneous sema-
glutide 1.0 mg (N=403), 2.4 mg (N=404) or placebo (N=403), plus lifestyle 
changes for 68 weeks (NCT03552757). Albuminuria was assessed using 
observed on-treatment data. Normal, micro- and macroalbuminuria were 
defined as urine albumin-to-creatinine ratio (UACR) <30, ≥30–<300 and 
≥300 mg/g, respectively. Changes in UACR from baseline (week 0) to 
week 68 were estimated on the logarithmic scale using a mixed model for 

repeated measures for the trial product estimand, then transformed back 
to the original scale. Changes in UACR data are expressed as estimated 
relative percentage changes within groups and as estimated relative per-
centage points treatment difference between groups. Proportions of par-
ticipants with improved UACR status were compared between treatment 
arms using a Chi-square test.
Results: In total, 1189 patients had UACR data at baseline; the observed 
geometric mean UACR was 13.7, 12.5 and 13.2 mg/g with semaglutide 1.0 
mg, 2.4 mg and placebo, respectively. After 68 weeks, the estimated mean 
UACR decreased from baseline by 14.8% and 20.6% with semaglutide 1.0 
and 2.4 mg, respectively, and increased by 18.3% with placebo (Figure A). 
The estimated treatment difference [95% confidence interval] vs placebo 
was −28.0 %-points [−37.3, −17.3] for semaglutide 1.0 mg (p<0.0001) and 
−32.9 %-points [−41.6, −23.0] for semaglutide 2.4 mg (p<0.0001). From 
baseline to week 68, albuminuria prevalence decreased with semaglutide 
1.0 and 2.4 mg and increased with placebo (Figure B). A greater propor-
tion of patients who received semaglutide 1.0 and 2.4 mg had improved 
UACR status (macro to micro/normal; micro to normal) from baseline 
to week 68 vs placebo (p=0.0004 and p=0.0014, respectively; Figure C).
Conclusion: In adults with overweight or obesity and type 2 diabetes, 
both semaglutide 1.0 and 2.4 mg improved UACR status in patients with 
baseline albuminuria.

Fig. A.
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Fig. B.

Fig. C.
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Weight loss outcomes with semaglutide 2.4 mg in moderate 
or severe obesity in STEP 1 and 2
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Introduction: Conventional lifestyle and pharmacologic interventions 
alone result in only modest long-term weight loss in patients with moder-
ate-to-severe obesity. We evaluated outcomes with semaglutide 2.4 mg in 
the STEP 1 and 2 trials for this specific population.
Methods: In STEP 1 and 2, adults with overweight or obesity (and with 
type 2 diabetes in STEP 2 only) were randomised to once-weekly subcuta-
neous semaglutide 2.4 mg or placebo, both plus lifestyle intervention. This 
post-hoc analysis included participants with Class II obesity (body mass 
index [BMI] ≥35–<40 kg/m²) with at least one obesity-related comorbid-
ity (i.e., type 2 diabetes, hypertension, knee osteoarthritis, dyslipidaemia, 
obstructive sleep apnoea), or with Class III obesity (BMI ≥40 kg/m²) irre-
spective of obesity-related comorbidities. We assessed changes in body 
weight and cardiometabolic risk factors from baseline to week 68.
Results: 1356 participants were included: 969 from STEP 1 and 387 from 
STEP 2. Mean percentage body weight reductions with semaglutide 2.4 
mg vs placebo were 13.9% vs 2.1% (estimated treatment difference [ETD]: 
–11.8% [95% confidence interval (CI): –13.1, –10.6]) among STEP 1 par-
ticipants and 10.6% vs 4.2% (ETD: –6.4% [95% CI: –8.0, –4.8]) among 
STEP 2 participants. Compared with placebo, semaglutide 2.4 mg also 
resulted in significantly (p<0.05) greater reductions in BMI (ETD, STEP 
1: –4.9 kg/m²; STEP 2: –2.7 kg/m²) and waist circumference (ETD, STEP 
1: –9.3 cm; STEP 2: –5.0 cm), and significant improvements in systolic 
blood pressure (ETD, STEP 1: –5.4 mmHg; STEP 2: –3.7 mmHg),  glycated 
haemoglobin (ETD, STEP 1: –0.3 %-points; STEP 2: –1.3 %-points) 
and C reactive protein levels (estimated treatment ratio, STEP 1: 0.6;  
STEP 2: 0.5). 
Conclusion: In adults with Class II obesity plus obesity-associated comor-
bidities, and Class III obesity, semaglutide 2.4 mg once weekly provided 
clinically significant weight loss and improvements in cardiometabolic 
risk factors.

AD08.06
Comparison of the efficacy of Transcranial Magnetic 
Stimulation and GLP-1 Receptor Agonists on weight loss 
in individuals with Obesity and Type 2 Diabetes: results 
of a retrospective comparative study

Ferrulli, A.1; Perilli, P.2; Massarini, S.2; Macrì, C.2; Terruzzi, I.1; Senesi, P.1; 
Luzi, L.1
1Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Sesto San Giovanni (MI), Italy; Department of Biomedical Sciences 
for Health, University of Milan, Milan, Italy 
2Department of Endocrinology, Nutrition and Metabolic Diseases, IRCCS 
MultiMedica, Sesto San Giovanni (MI), Italy

Obesity (O) and Type 2 Diabetes (T2D) represent global health challenges, 
and there is an unmet need for long-lasting and effective treatments. In the 
last years, new pharmacological anti-diabetic therapies able to simultane-
ously lower glucose and reduce body weight revealed particularly appeal-
ing, and their use has been recommended in individuals with O and T2D 
(1). Among the GLP-1 Receptor Agonists (GLP1-RAs), liraglutide mono-
therapy (at 1.8 and 1.2 mg) has been found to induce a significant and 
sustained (up to 52 weeks) weight reduction in T2D (2), through the reg-
ulation of “hypothalamic hunger”. Recently, we demonstrated the safety 
and efficacy of repetitive Transcranial Magnetic Stimulation (rTMS) in 
inducing weight loss (about 9% up to 1 year) in obesity by modulating the 
dopaminergic reward system and controlling mainly the “hedonic hun-
ger” (3). This retrospective study aimed at comparing the efficacy of rTMS 
with that of liraglutide, and of a Sham intervention, in long-term weight 
reduction in patients with O and T2D. 
Data obtained from 79 patients with O and T2D were retrospectively 
analysed: 27 subjects (F/M 19/8, age 50.3±2.3 yrs, bw 96.5±3.2 Kg, BMI 
36.6±0.7 Kg/m2) were treated for O with High Frequency (HF) rTMS for 5 
weeks, 19 subjects (F/M 15/4, 47.6±1.0 yrs, bw 98.5±2.4 Kg, BMI 36.7±0.7 
Kg/m2) underwent to Sham stimulation for 5 weeks, and 25 individuals 
(F/M 16/8, 53.0±1.9 yrs, body weight 99.6±3.2 Kg, BMI 35.8±0.9 Kg/m2) 
were treated for T2D with 1.8 mg liraglutide (GLP1-RA) for 1 year.
Data relating to bw, BMI, glucose, glycated hemoglobin, cholesterol and 
triglycerides variations in the 3 groups have been analyzed with ANOVA, 
after 6 months (FU1) and 1 year (FU2) from the start of treatment.
At FU1, bw variation between the 3 groups was not significant [-3.8±0.9% 
(dTMS) vs -2.3%±1.3% (Sham) vs -2.5±0.8% (GLP-1 RA);p=0.573]. 
At FU2, bw variation was significantly higher in dTMS compared to 
other 2 groups [-5.9±1.1% (dTMS) vs -3.5%±1.4% (Sham) vs -1.5±0.9% 
(GLP1-RA);p=0.035].
Glycated hemoglobin variation was significantly higher in GLP-1 RA 
group at FU1 [-6.8±1.8% (dTMS) vs -3.5%±1.9% (Sham) vs -19.5±3.2% 
(GLP-1 RA);p=0.003], but not at FU2 [-4.04±1.6% (dTMS) vs -4.8%±1.9% 
(Sham) vs -15.5±4.2% (GLP1-RA);p=0.158]. No significant differences 
between the 3 groups emerged for other metabolic parameters. 
In this study, rTMS has been shown to be a more effective treatment 
than the GLP-1 RA, liraglutide (at the dosage of 1.8 mg), in promoting 
long-term weight loss (up to 1 year) in a population with O and T2D, 
probably due to a prevalent effect of dTMS on the meso-cortico-limbic 
system involved in the control of “hedonic hunger”. Whilst GLP1-RA dis-
played greater efficacy in controlling metabolic parameters. In view of the 
increased difficulty that patients with T2D have in losing bw, the combina-
tion of the two treatments could represent an effective therapeutic option 
for “diabesity” care in the future.
References
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and Adolescents

AD09.01
Promoting vegetable acceptance in toddlers 
using a contingency management program: a cluster 
randomised trial
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Introduction: The early development of healthy eating habits is a way to 
prevent the onset of diet-related diseases, such as obesity, cardiovascular 
disease and certain cancers later in life. Children need to be exposed to 
new and disliked food products (e.g., bitter tasting vegetables) multiple 
times to learn to accept novel foods. In the current study, we investigated 
whether a program (The Vegetable Box) of repeated vegetable exposure 
in combination with non-food rewards during three months at day-cares 
centres increases the knowledge about and the willingness to try vegeta-
bles in toddlers.
Methods: A total of 598 children (1-4 years old) were recruited at 20 
day-care centres in Limburg, the Netherlands. The day-care centres were 
randomly assigned to one of three conditions (exposure plus reward, 
exposure without reward, or control). Children’s vegetable knowledge and 
consumption were tested before and directly after the intervention period 
by the staff at the day-care centres (instructed and fidelity monitored by 
the executive researcher). To test their knowledge, children needed to 
identify various vegetables (max score = 14). Subsequently, to test their 
willingness to try, the children got the opportunity to taste and consume 
1 or 2 pieces of tomato, cucumber, carrot, bell pepper, radish and cau-
liflower. Data were analysed with mixed effect regression analyses in R.
Results: Vegetable knowledge in toddlers increased in both the ‘exposure 
plus reward’ and the ‘exposure without reward’ group, relative to the con-
trol group. The willingness to try vegetables only increased significantly in 
the ‘exposure plus reward’ group. 
Conclusion: Regularly offering vegetables to children at day-care centres 
significantly increases toddlers’ ability to recognize various vegetables. 
But rewarding toddlers for tasting vegetables appears particularly efficient 
to also increase their willingness to try (i.e., taste and consume) different 
vegetables.

AD09.02
The new normal? Changes in children’s obesity-related 
behaviours between the first and second Covid-19 waves: 
A three-country qualitative study
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Nordin, K.2; García, S.4; Tur, J. A.4; Chirita Emandi, A.3; Eli, K.5
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Introduction: The Covid-19 pandemic has changed children’s eating and 
physical activity. These changes, however, have been positive for some 
households and negative for others, revealing health inequalities that have 
ramifications for childhood obesity. This study investigates the pandemic’s 
impact on families of children aged 2-6 years with overweight or obesity.
Methods: Drawing on interviews conducted as part of a randomised 
controlled trial (RCT) for childhood obesity, we use thematic analysis to 
examine how parents of pre-schoolers perceived changes in their eating, 
screentime and physical activity behaviours between the first and second 
waves of Covid-19. Parents (n=70, representing 68 families) were inter-
viewed twice during a period of 6 months in three countries with markedly 
different pandemic policies – Sweden, Romania, and Spain. Our analysis 
is informed by Bronfenbrenner’s ecological systems theory, which embeds 
home and school-based influences within societal and policy contexts.
Results: Our findings show that, although all participants were recruited 
from an RCT for families of children with excess weight, they reported 
different responses to the pandemic’s second wave, with some children 
engaging in healthier eating and physical activity, and others engaging in 
comfort eating and a more sedentary lifestyle. Differences in children’s 
obesity-related behaviours were closely related to differences in parents’ 
practices, which were, in turn, linked to their emotional and social well-
being. Notably, across all sites, parents’ feeding and physical activity facil-
itation practices, as well as their emotional and social wellbeing, were 
embedded in household resilience. In resilient households, where parents 
had secure housing and employment, they were better able to adapt to 
the challenges posed by the pandemic, whereas parents who experienced 
household insecurity found it more difficult to cope.
Conclusion: As the Covid-19 pandemic is turning into a long-term pub-
lic health challenge, studies that address household resilience are crucial 
for developing effective prevention and treatment responses to childhood 
obesity.
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Associations between parental and child’s physical activity 
and dietary intake: The role of parental involvement and 
child’s sex
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Aim: This study investigates the independent contribution of mother’s 
and father’s moderate-to-vigorous physical activity (MVPA) and dietary 
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intake to their child’s MVPA and dietary intake, and to assess if child’s 
sex and parents’ level of involvement in daily child care moderate these 
associations. 
Methods: The present study included 2467 families from the Amsterdam 
Born Children and their Development study. Parents and children (age 
11.5±0.2 years) individually reported their physical activity and dietary 
intake, the latter collapsed into a dietary intake score (DIS) based on aver-
age daily intake of fruits, vegetables, snacks and sugar-sweetened bever-
ages. Hierarchical linear regression analyses were used to investigate the 
independent contribution of each parent MVPA and dietary intake to 
child’s MVPA and DIS. Interactions were tested to asses if sex and level of 
involvement in daily child care moderated these associations. 
Results: A significant association between mother-child MVPA was 
found (β=0.013; 95%CI:0.006;0.021). The association between father-
child MVPA was only significant for fathers with a high level of child 
care involvement (β=0.014;95%CI:0.004;0.023). The associations did 
not differ for boys and girls. A significant association was also found 
between mother-child DIS (β=0.254;95%CI: 0.192;0.316), with no sex 
differences, and between father-child DIS, with a stronger association 
between father-son (β=0.234; 95%CI:0.169;0.298) than for father-daugh-
ter (β=0.114;95%CI:0.047;0.181).
Discussion-Conclusion: Both parents contribute independently to child’s 
MVPA and DIS. This contribution, however, is dependent on father’s level 
of involvement and child’s sex. As such, it is important to include both 
parents in interventions to promote healthy eating and physical activity 
behaviours in their children.

AD09.04
The majority of food & beverage cues promoted 
by German-speaking influencers on TikTok, Instagram, 
and YouTube are nutritionally poor and not disclosed 
as advertising

Winzer, E.; Klein, S.; Lercher, L.; Wakolbinger, M.
Department of Social and Preventive Medicine, Center for Public Health, 
Medical University of Vienna

Introduction: The promotion of nutritionally poor food and beverages 
has been shown to affect children’s eating preferences and therefore plays 
a significant role in today’s childhood obesity epidemic (1). Little is known 
about the frequency and content of visual displays of food and beverage 
products (cues) featured by influencers in the German-speaking region. 
The objective of this study was to analyse the content of food and beverage 
cues uploaded in the most widely used social media platforms TikTok, 
Instagram, and YouTube of German-speaking influencers popular with 
adolescents.
Methods: The last 20 videos or posts uploaded on TikTok, Instagram, and 
YouTube, before 1 May 2021, by six German-speaking influencers (three 
female, three male) were analysed. The influencers were selected based on 
the following criteria: above 100,000 subscribers or followers on all three 
platforms, popularity in adolescents between 13 and 17 years of age, and 
German content. The YouTube social media influencer marketing proto-
col from the WHO Regional Office for Europe (2) was used to assess the 
prevalence (exposure) and context of the food and beverage cues (power).
Results: A total of 364 videos/posts (22.7 h) were analysed and, of these, 
24% contained food or beverage cues (n=409; 1.9 h). In 50% of videos on 
YouTube, 17% on TikTok, and 7% on Instagram any food or beverage cue 
was featured and on average 18 products per hour. According to the WHO 
nutrient profile model, 75% of the cues were not permitted for children’s 
marketing, 17% were permitted and 8% could not be clearly assigned 
(miscellaneous; Figure 1). Chocolate & sugary confectionery (23%) and 
ready-made, convenience foods & composite dishes (9%) were the most 
frequently featured product types. 53% of the products were described 
and presented positively by the influencers, 42% neutrally and 5% nega-
tively. 73% of the products were consumed by the influencers themselves. 
In 60% of the videos, the food itself or the branded product was men-
tioned in the video description. Of those, 19% of the videos mentioned 

the brand name or company, and 41% mentioned the food itself. In 11% of 
the videos, the product was disclosed as an advert in the video description 
and in 3% in the video itself. 
Conclusion: This content analysis in the German-speaking region 
showed that three-quarters of the featured food and beverage cues are not 
permitted for children’s marketing and the majority is not disclosed as 
advertising in the video itself or in the description. Together with already 
existing studies from English-speaking regions (3), this analysis delivers 
further evidence for policies and future effective regulation of influencer 
marketing. 
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Food & beverage cues categorized by the WHO nutrient profile model.

Fig. 1.
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Association between sleep pattern during COVID-19 
lockdown and body weight changes in adolescents
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Introduction: Initial restriction measures against COVID-19 epidemic 
included the closure of educative entities, and social gathering prohibi-
tion, which abruptly changed daily routines in adolescents. The aim of the 
present study was to prospectively evaluate changes in sleep patterns in 
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adolescents during the lockdown period and its association with weight 
changes in 14-15 year old adolescents in La Pampa, Argentina. 
Methods: As part of a larger scale prospective study, 302 students (152 
boys and 144 girls) aged 14.18 ±0.28 years were evaluated in the last quar-
ter of 2019 (before COVID-19 pandemic) and after returning to school at 
the end of 2020 at the age of 15.20 ±0.42 years. The International Obesity 
Task Force (IOTF) reference was used to calculate BMI standard devia-
tion scores and define BMI categories: normal weight (NW), overweight 
(OW) and obesity (OB). Sleep patterns and eating habits were evaluated 
at these two time-points by means of a self-administered questionnaire, 
and anthropometric evaluation was performed following standard pro-
cedures. A p value of <0.05 was considered statistically significant. All 
participants provided assent and their legal guardians provided written 
informed consent.
Results: No significant differences were observed in OW and OB rates 
before and after lock-down. Breakfast skipping was more frequent during 
the lockdown period compared to baseline. There was an increase in night 
sleep duration during the lockdown period (from 7.57 ±1.18 hours to 8.57 
±1.39; p< 0.001), accompanied by a shift towards later bedtime and wake-
time of 1.41 ±1.41 and 2.41±1.88 more hours, respectively (p< 0.001). 
Regression model revealed a negative and significant association between 
increases of more than one hour in sleep duration during lockdown and 
BMI (B= −0.177, p= 0.021), after adjusting for sex and baseline BMI. 
Conclusions: COVID-19 lockdown measures were associated with com-
plex changes in sleep patterns, reflecting a greater autonomy in sleep times 
during this stage, as a consequence of lack of fixed time schedules. As 
this was also accompanied by negative changes in eating habits, the asso-
ciations between sleep time and body weight observed during this stage 
should be interpreted with cautious.
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Background: Recently cannabis legalization and use have risen steadily 
around the world. However, the association between cannabis use, eating 
behaviours and body weight among adolescents is yet to be explored. 
Objectives: This study examined the association between cannabis use, 
fast food consumption, overweight and obesity in 28 countries using data 
from the 2010-2016 Global School-Based Student Health Survey. 
Methods: Multivariable logistic regression analysis and meta- analysis 
were performed among a final sample of 83,726 adolescents (48.7% 
females) aged 12-15 years with a mean (SD) age of 13.8 (0.9) years. 
Results: The overall prevalence of cannabis use (in past 30 days) and fast-
food consumption (in past 7 days) were 2.8% and 57.3% respectively. The 
overall prevalence of overweight and obesity was 14.7% and 4.2%, respec-
tively. Cannabis use was significantly associated with fast-food consump-
tion (OR=1.33; 95%CI=1.13-1.57) but not with overweight (OR=0.95; 
95%CI=0.80-1.14) or obesity (OR=1.16; 95%CI=0.85-1.59). For obesity, 
there was a moderate level of between-country heterogeneity (I2=51.9%) 

and significant positive associations between cannabis use were observed 
in Bahamas, Bangladesh, Namibia and Nepal. 
Conclusion: The results highlight the association between cannabis 
use and dietary risks, and provide evidence for public health interven-
tions to consider the interrelated nature of cannabis use and fast-food 
consumption.

AD10 – Behaviour and Lifestyle 

AD10.01
Psychological phenotypes in morbid obesity
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Background: Personality traits have been associated with obesity and spe-
cific psychological domains with weight loss after bariatric surgery.
OBJECTIVE: For this study, we hypothesized that we could identify dif-
ferent psychosocial phenotypes in subjects undergoing bariatric surgery 
using an unsupervised machine learning approach and that these pheno-
types will have an impact on weight loss after surgery. 
Methods: Patients undergoing bariatric surgery, n=507, filled out an 
extensive psychological questionnaire and underwent physical examina-
tion before surgery and one year after surgery. The questionnaire con-
tained 57 validated scores which are divided in 6 domains: depression, 
quality of life, lifestyle, social, self-perception, personality traits. Through 
untargeted machine learning using the K-means clustering algorithm we 
identified psychological clusters. The clinical variables such as age, sex, 
weight, length, Body Mass Index (BMI), HbA1c and body composition 
were used to characterize the clusters afterwards, not to identify the 
clusters.
Results: Three psychological clusters were identified based on the psycho-
logical data. The clusters show significant difference with a P<0.001 in all 
the 6 domains: depression, quality of life, lifestyle, social, self-perception, 
personality traits. Clusters did not differ significantly on exercise behavior 
(lifestyle domain) and support in diet (social domain). The three clusters 
A, B and C have two contrasting phenotypes (A with positive scores and C 
with negative scores in general) and one average group (B). Cluster B has 
average scores in most domains and presents as a middle group of A and 
C, except in the lifestyle domain where it scores comparable to group C 
(negative). Surprisingly, the three clusters did not differ significantly in 
age, BMI, fat percentage, HbA1c or hip circumference. However, median 
percentage total weight loss was somewhat higher in cluster C: cluster A 
28% TWL, cluster B 29% TWL and cluster C 31% TWL (p<0.001). 
Conclusion: Using machine learning three psychological clustering phe-
notypes can be identified in a population with morbid obesity. These 
clusters were not related with biological variables. However, subjects with 
morbid obesity who score positive on psychosocial questionnaires had 
somewhat less weight loss one year after bariatric surgery in comparison 
to subjects with more negative scores.
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Depression scores are significantly different over the groups (p<0.0001).

Fig. 1. Depression scores.

TWL% is significantly different over the groups (p=0.019).

Fig. 2. Weight loss one year after surgery.

AD10.02
“Forever young at the table”: slow eating at lunch and dinner 
to prevent dyslipidaemia in obesity
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Federico II University, Naples, Italy 
2Department of Humanities, Pegaso Telematic University, Naples, Italy

Introduction: Cardiometabolic diseases (CMD) are recognizing as the 
main causes of morbidity and mortality in developed countries. In recent 
years eating speed (ES) has been of particular interest since some studies 
have associated it with the development of obesity and CMD. However, 
it has not been identified the ES of what main meals has an impact on 
the risk of developing these diseases. Thus, we aimed to investigate the 
effect of eating speed at the main meals (breakfast, lunch, and dinner) on 
the risk of developing cardiometabolic diseases (type 2 diabetes mellitus, 
dyslipidaemia and hypertension) in middle-aged Caucasian subjects with 
obesity.
Methods: For this purpose we carried out a cross-sectional, observa-
tional study. One hundred and eighty-seven middle-aged subjects aged 
43.6 ± 16 years were enrolled of which anthropometric parameters and 
lifestyle habits were studied. A dietary interview was performed to col-
lect information about meal duration and eating habits at the main meals. 
According to median value of meal duration, meals were classified in two 
groups: fast eating group (FEG) and slow eating group (SEG).
Results: The prevalence of dyslipidaemia was more than twice in FEG 
compared to SEG at lunch and dinner. For all main meals, FEG had a 
significantly higher risk of dyslipidaemia than SEG (p < 0.05) in unad-
justed model. However, when the model was adjusted for age, BMI, physi-
cal activity, smoking and alcohol use and medication, the result remained 
significant for lunch and dinner (p < 0.05). 
Conclusion: The results of our study suggest that fast eating increases at 
lunch and dinner increase the risk of developing dyslipidaemia in obesity.

AD10.03
Lifestyle interventions for reducing gestational weight 
gain in women with overweight or obesity: an overview 
of systematic reviews

Fair, F. J.; Soltani, H.
College of Health, Wellbeing and Life Sciences, Sheffield Hallam University, 
Sheffield, UK

Introduction: Women with overweight or obesity are twice as likely to 
gain excessive gestational weight than those with a body mass index in the 
normal range (1). Given the multiple risks associated with excessive ges-
tational weight gain (2), identifying effective interventions to support this 
group to achieve healthy gestational weight gain is particularly important.
Methods: With growing numbers of systematic reviews, particularly in 
the field of maternal obesity, there is increasing need to conduct overviews 
of systematic reviews or meta-reviews (3). This meta-review was therefore 
undertaken to establish the effectiveness of lifestyle interventions on ges-
tational weight gain in women with overweight or obesity. Eight electronic 
databases were searched. Quality of included reviews was assessed by two 
independent researchers using the AMSTAR-2 checklist. A narrative data 
synthesis was undertaken, with subgroup and sensitivity analyses by type 
of intervention and quality of the included reviews. The impact of small 
study effects and excess significance were considered.
Results: In total 15 systematic reviews were included, which incorporated 
between 2 and 32 randomized controlled trials that reported gestational 
weight gain in women with overweight or obesity. Overall confidence 
in the results of the included reviews was only rated as high in three 
reviews. A small reduction in gestational weight gain of between 0.3 and 
2.4kg was noted with lifestyle interventions compared to standard care. 
There was some evidence that dietary only or physical activity only inter-
ventions may reduce the odds of gestational diabetes mellitus (GDM). 
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No differences were noted in the odds of other maternal or infant health 
outcomes including pre-eclampsia, caesarean section, preterm birth, large 
or small for gestational age, low birth weight or macrosomia.
Conclusions: Lifestyle interventions appeared to lead to a small reduc-
tion in gestational weight gain compared to standard care in women 
with overweight or obesity. Current evidence showed no clear benefit 
on maternal or infant outcomes from the observed reduction in gesta-
tional weight gain, apart from some evidence suggesting a reduction in 
the odds of GDM. This lack of clear clinical benefit may in part be due 
to the heterogeneity in timing and intensity of the interventions, as well 
as the lack of consistent identification of behaviour change components 
within interventions. However, the known impact of maternal diet during 
pregnancy on both short- and long-term infant wellbeing warrants fur-
ther exploration to identify effective components of lifestyle interventions 
and to determine the impact of specific nutritional components during 
pregnancy.
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COVID-19: Lifestyle habits during the pandemic in Italy
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Introduction: COVID-19 is an infectious respiratory disease caused by 
SARS-CoV-2 virus that has caused 5.4 million deaths worldwide. Since 
its outbreak in February 2020, Italy has undergone two lockdowns. More 
recently, with the advent of the vaccines, the Italian population is required 
to self-isolate whenever contagious. All this has had an impact on mental 
health and weight maintenance due to reduced physical activity, increased 
“emotional eating” and alcohol consumption. 
The present pilot study was conducted in Italy as part of the International 
Weight Control Registry (IWCR) study. IWCR is a global scientific study 
that aims to reduce the prevalence of obesity by analyzing the successes 
and barriers perceived by people who have attempted weight loss. The 
questionnaire is extensive and covers many topics ranging from food 
intake, physical activity, behavioral, psychological, environmental, and 
cultural factors. An entire section is dedicated to COVID-19 and its con-
sequent life-style changes. This study analyzed the section dedicated to 
COVID-19.
Methods: A total of 193 adults were enrolled in the registry in Italy 
between July 2020 and December 2021. They were asked to answer the 
Italian translated survey. COVID-19 questions were included in 2021, so 
50 people could not take part in this latter part of the survey (27.4%). 
Overall, 140 participants (90 female and 50 males) completed all compo-
nents of the registry questionnaires. The participants’ mean age was 46±16 
years with mean body mass index (BMI, kg/m2) 24.5 ± 3.6. 
Results: The onset of COVID-19 was associated with increased craving 
for high calorie food (p=0.002), a higher rate of ordering food online 
(p <0.001) and increased alcohol consumption (p =0.04).
During the lockdown period, participants reported gaining a mean 
2 kg even though this did not impact their motivation to lose or man-
age weight. However, weight gain significantly correlated with increased 

sedentary lifestyle (p=0.02), more cooking at home (p=0.001), consump-
tion of high calorie food, emotional eating, and mental health (p<0.01).
Conclusion: Adults enrolled in the IWCR database gained weight during 
the COVID-19 epidemic on average, and weight gain was associated with 
behavior changes including ordering meals online, increased alcohol con-
sumption, sedentary behavior, and cooking at home. These identified fac-
tors can be used by healthcare professionals to educate people to promote 
healthier eating habits.

AD10.05
Obesity management and prevention through the foundation 
of an innovative platform to support persons with obesity: 
STOP Portal, feasibility study
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Hemmje, M.4; Vu, B.3
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Background: Obesity is a major risk factor for a number of chronic dis-
eases, including diabetes, cardiovascular diseases and cancer, thus work 
on obesity care related topics is highly connected to further urgent global 
health related challenges [1-3]. This research is part of the STOP project, 
a H2020 RISE project funded by European Commission (GA No 823978) 
to address the challenge of preventing obesity in Europe [4]. The interdis-
ciplinary European STOP project aims to establish a data and knowledge 
ecosystem as a basis for the STOP Portal to enable healthcare profession-
als in decision support, and persons with obesity in analysis and feedback 
of health information to optimise healthy nutrition. The aim of this cur-
rent study was to feasibly test the STOP Portal for one week for ease of use, 
and to validate that the system is functions as per the design.
Methods: This is a feasibility study for the STOP Portal. The participants 
were adults who are overweight and obese. The STOP Portal collects 
the following data: physiological data, knowledge resources, biomedi-
cal data, self-reporting activity and food data. Participants accessed the 
STOP Portal for one week that records their activity and food intakes. 
Demographic information such as gender and age were collected. Data 
were sought from the platform to gain a more complete understanding of 
participation and engagement. Ethical approval was obtained.
Results: From the preliminary results, a total of 31 participants registered 
for the STOP Portal and 24 used it for up to one week. From the 24 partic-
ipants who completed the study, 17 were females and 7 males. Participants 
reported many reasons for their engagement levels, which included a) 
they found it useful; b) the platform was easy to use; c) they experienced 
technical problems, some which were resolved and some that were unre-
solved; d) they did not have sufficient time within their own schedules 
to use it; and e) they reported low motivation. Results suggests that the 
STOP Portal could provide better support or motivate users better if the 
users are using wearable wrist bands or apps in monitoring the activities.
Conclusion: Overall, the STOP Portal has potential and is deemed 
acceptable and is fit for purpose to collect data on self-reporting activ-
ity and food data. There were three factors influencing motivation and 
engagement to participate, 1. social support; 2. technical issues; and 3. 
time. It could be important to assess motivational levels as part of the 
overall study to understand the relationship of this factor with regard 
to engagement as this understanding could further engage people who 
can be harder to motivate and who may be at risk of obesity. Important 
insights have been gained that can support increased engagement and 
motivation to use the Portal, which is currently being addressed within 
this programme of research. A randomized controlled trial (RCT) is 
planned to determine the effectiveness of this STOP Portal. This project 
addresses obesity management and prevention through the foundation 
of an innovative platform to support persons with obesity with a better 
nutrition under supervision of healthcare professionals.
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Motivators, barriers, and facilitators for weight loss and 
weight maintenance in the pre-conception period among 
Danish women with overweight and obesity, who plan to 
become pregnant
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Introduction: The prevalence of women living with overweight and 
obesity in reproductive age continues to increase. Today, around 40% 
of European women have overweight or obesity at the time of preg-
nancy. This is especially of concern as a high fat mass and an elevated 
pre- conception BMI have been shown to increase the risk of pregnancy 
complications, such as gestational diabetes, and increase the risk of 
developing obesity and cardiometabolic risk factors in the offspring. The 
pre- conception period has been identified as a window of opportunity 
during the life course, not only to reduce weight in women, who wish to 
become pregnant, but also to prevent overweight and obesity in the next 
generations. Despite its importance, little is known about women’s pre- 
conception health behaviors and their motivators, facilitators, and barri-
ers for achieving sustainable weight loss. 
Methods: We conducted semi-structured interviews with Danish women 
with a BMI ≥ 27 kg/m2, who planned to become pregnant within the next 
two years to explore women’s health-related behaviors and perceptions of 
motivators, barriers, and facilitators for weight loss and weight mainte-
nance before pregnancy. The participants were purposively selected based 
on socio-demographic and reproductive status. A total of 17 women par-
ticipated (12 with no children and five with one or two children). The 
interview guide covered five themes: 1. Pregnancy, weight, and weight 
loss; 2. Diet and eating behavior; 3. Physical activity; 4. The influence from 
partner and family; and 5. Perceptions of lifestyle interventions. The inter-
views were analyzed using qualitative content analysis. 
Results: The women’s strongest motivator for pre-conception weight 
loss was their ability to become pregnant. Other motivational factors 
included: a reduced risk of miscarriage, less weight to “carry” during preg-
nancy, having a healthier body, and being a “normal” pregnant woman 
with a visual pregnancy. Barriers to weight loss included their partners’ 
health-related behaviors, mental health challenges, low self-efficacy due 
to previously failed weight loss attempts, lack of time to include healthy 
foods and exercise in everyday life, internalized stigmatization, and a torn 
identity between wanting to lose weight and self-acceptance. The women 
described careful planning, their partners’ health behaviors, emotional 
support from friends and network, good mental health, and being a role 
model for their children as facilitators for persistent healthy behaviors and 
weight loss. 
Conclusion: Our study provides insights into factors, which influence 
women’s motivation, and act as barriers or facilitators for weight loss. 
Future obesity prevention interventions should consider how to include 
the partners’ health-related behavior, as this may improve the women’s 
ability to sustain healthy behaviors and a successful pre-conception 
weight loss. 
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Smartphone derived body composition and anthropometry 
for tracking weight loss
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Introduction: The diagnosis of obesity as a complex chronic disease rou-
tinely relies upon the simple anthropometric measures such as the body 
mass index (BMI). Other assessments of body composition and anthro-
pometry also play a role in population screening of people living with 
obesity. The assessment of waist circumference (WC), body fat percent-
age (BF%), and fat-free mass (FFM), allow for a detailed characterisation 
of obesity status. Technological advancements in the form of three-di-
mensional scanners, bio-electrical impedance analysis, and image-based 
machine learning may provide powerful tools; improving accessibility 
and fidelity of population screening when compared with BMI. However, 
recent digital innovations must first be validated against robust clinical 
methods. This research aims to analyse the accuracy and longitudinal 
agreement of a smartphone application utilising two dimensional (2D) 
images for the measurement of WC, BF%, and FFM, compared with DXA 
and manual anthropometry as criterion methods.
Methods: 15 participants (12 male) completed 12 weeks of self-managed 
weight loss. Baseline (T1) and post-intervention (T2) measurements of 
WC, BF%, and FFM were taken for each participant. WC was measured 
following the standards of the International Society for the Advancement 
of Kinanthropometry. Whole-body iDXA scans (GE Lunar iDXA, GE 
Healthcare, Wisconsin, USA) followed the manufacturer’s protocols 
which requires participants to lay supine, arms by their side, and feet 
apart. Regions of interest were manually adjusted post-scan to standardise 
segmentation. The smartphone application (Advanced Human Imaging, 
MultiScan, Version 21.1.2, Perth, Australia) was installed on an iPhone 
13 (Apple Inc. California, USA), and used to capture front and side dig-
ital images of the participants. Repeated-measures analysis of variance 
(ANOVA) tests were performed with time (T1 or T2) and method (smart-
phone predictions or criterion) as within-subject factors. Normality was 
confirmed for each variable. Longitudinal agreement analysis compared 
T1 and T2 deltas of the criterion methods and smartphone predictions 
using mean difference and Lin’s correlation concordance coefficient 
(CCC) with 95 % confidence interval.
Results: Smartphone predictions were not significantly different from 
criterion measures; method by time interactions were not observed in 
the ANOVA tests (p > 0.05). High concordance in measurement changes 
across T1 and T2 were also observed (Figure 1) (WC CCC = 0.75 [0.48 
– 0.90]; BF% CCC = 0.81 [0.54 – 0.93]; FFM CCC = 0.66 [0.31 – 0.86]). 
Conclusion: Markers of obesity were not significantly different between 
the smartphone and criterion methods across a 12 week intervention. 
Strong agreement between the smartphone predictions and criterion 
methods at T1 and T2 provide the ability to track trends and changes in 
these parameters. Longitudinal tracking and screening of body composi-
tion and anthropometry markers using smartphone applications can pro-
vide a comprehensive description of population obesity and prove useful 
for clinical interventions as well as ongoing health monitoring.
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Recruiting and engaging women of reproductive age with 
obesity: a mixed-methods Study Within A Trial (SWAT)
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Background: Preconception health and weight influences maternal and 
child outcomes for women who experience pregnancy. Engaging women 
with obesity in health-promoting studies during the preconception period 
is challenging. Limited data exists on factors relating to their participation 
in research. To support improved preconception research, the aim of this 
study is to explore the experiences and opinions of women participating 
in a preconception trial. 
Methods: This is an explanatory sequential (quan-QUAL) mixed- 
methods Study Within A Trial (SWAT), embedded in the GetGutsy ran-
domised controlled trial (RCT) (ISRCTN11295995). Previously screened 
trial participants were invited to complete an online survey of eight ques-
tions including single or multiple choice and Likert scale. Topics included 
recruitment strategies, motivation for taking part in research and opin-
ions on study activities including data collection. Participants with obesity 
(body mass index (BMI) ≥30kg/m2 or waist circumference ≥80cm) were 
invited to a subsequent semi-structured, online focus group (FG) (n=2, 
9 participants). The FGs were recorded, transcribed verbatim and anal-
ysed using inductive thematic analysis, with a pragmatic epistemological 
approach. 
Results: There was a total of 102 survey respondents. The main research 
participation motivations were supporting health research (n = 38, 37.3%) 
and wanting health screening (n = 30, 29.4%). Most participants were 
recruited via email (n = 35, 34.7%) or social media (n = 15, 14.7%). Three 
themes were identified in the FGs. These were “how research makes me 
feel”, “how research fits into my world” and “understand the whole of me”. 
Convenience, flexibility, and personalisation were identified within these. 
Women with obesity had an expanded view of health and prioritised 

emotional well-being over traditional measures. Weight or cardiomet-
abolic markers were not considered sensitive measures in research, but 
concern was expressed around maternal health outcomes. 
Conclusion: Future preconception trials should highlight the altruistic 
benefits of participation, employ digital recruitment strategies, consider 
neutral study locations, provide information, and prioritise convenience 
to maximise research uptake.
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Introduction: Patients with type 2 diabetes (T2D) have elevated 
branched-chain amino acid (BCAA) levels in plasma, which associate 
with insulin resistance. Recently, we showed that patients with T2D had 
reduced whole-body BCAA oxidation rates compared to controls, which 
may at least partly be explained by low mitochondrial BCAA oxidation in 
skeletal muscle. We studied the hypothesis that promoting BCAA oxida-
tion via sodium-phenylbutyrate (NaPB) would improve insulin sensitivity 
and metabolic health in patients with T2D. 
Methods: Sixteen men and women with T2D (13m/3f, BMI: 29.6 ± 
3.3 kg/m2, age: 66 ± 6 y) underwent a 2-week NaPB (4.8 g/m²/day) or 
placebo treatment in a randomized, placebo-controlled, double-blind 
cross-over design with a wash-out period of 6-8 weeks. The primary 
outcome was peripheral insulin sensitivity measured with a 2-step 
 hyperinsulinemic-euglycemic clamp, expressed as insulin-stimulated glu-
cose disposal rate minus baseline (ΔRd). Secondary outcomes were met-
abolic flexibility, defined as the change in respiratory exchange ratio upon 

Agreement of changes in (left to right) waist circumference, body fat percentage, and fat-free mass. Changes are compared to the line of identity 
(solid black line, which represents perfect agreement).

Fig. 1.
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insulin (ΔRER), and ex vivo mitochondrial oxidative capacity in skele-
tal muscle measured with high-resolution respirometry and expressed 
as O₂-flux. Fasting blood samples were collected to determine levels of 
BCAA and glucose. In addition, plasma phenylbutyrate levels were deter-
mined by LCMS to check compliance to the intervention.
Results: In all participants, plasma phenylbutyrate levels increased upon 
NaPB treatment compared to placebo (5.5-fold, p<0.001) indicating 
compliance to the intervention. Fasting plasma BCAA levels (in µmol/l) 
decreased (valine 275.3 ± 10.3 vs. 304.7 ± 10.4, p=0.01; leucine 168.7 ± 
5.1 vs. 181.5 ± 6.5, p=0.04; isoleucine 105.2 ± 3.5 vs. 112.1 ± 4.1, p=0.08) 
and fasting glucose levels tended to be lower after 2 weeks of treatment 
with NaPB compared to placebo (7.8 ± 0.4 vs. 8.2 ± 0.5 mmol/l, respec-
tively; p=0.06). Furthermore, peripheral insulin-sensitivity was 27% 
higher (ΔRd: 13.2 ± 1.8 vs. 9.6 ± 1.8 to µmol/kg/min, p=0.02) upon NaPB 
compared to placebo, which appeared to be primarily accounted for by a 
higher peripheral insulin-mediated glucose oxidation (11.9 ± 0.7 vs. 10.8 
± µmol/kg/min, p=0.03). In addition, metabolic flexibility tended to be 
higher after NaPB compared to placebo (ΔRER: 0.09 ± 0.01 vs. 0.08 ± 
0.01, p=0.10). Also, ADP-stimulated (state 3) respiration fueled by the 
carbohydrate-derived substrate pyruvate was 10% higher after treatment 
with NaPB compared to placebo (O₂-flux: 74.0 ± 4.1 vs. 67.1 ± 4.3 pmol/
(s*mg), p=0.05), while no differences were observed in the presence of the 
lipid-derived substrate octanoyl-carnitine (O₂-flux: 61.2 ± 4.5 vs. 57.5.1 ± 
3.6 pmol/(s*mg), p=0.25).
Conclusion: NaPB treatment for two weeks effectively reduced plasma 
BCAA levels in patients with T2D. This was paralleled by a higher periph-
eral insulin sensitivity and glucose oxidation. Our work strongly supports 
the notion that lowering plasma BCAA levels by promoting BCAA oxida-
tion could be a potential strategy to promote insulin sensitivity and met-
abolic health in T2D.

AD11.04
Plasma levels of GDF15 increase in response to acute exercise 
in individuals with overweight or obesity but is unaffected by 
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Introduction: Growth Differentiation Factor 15 (GDF15) reduces food 
intake in animals. In humans, acute exercise is associated with an increase 
in GDF15 and a suppression of appetite. Effects of exercise training on 

GDF15 are not well understood and randomized controlled trials are 
needed. We aimed to investigate effects of exercise training on plasma 
GDF15 in the fasting state and in response to acute exercise in individuals 
with overweight or obesity.
Methods: This post-hoc analysis included 90 physically inactive women 
and men (20-45 years) with overweight/obesity who were randomized 
to 6 months of habitual lifestyle (CON, n=16), or isocaloric leisure-time 
exercise of moderate (MOD, 50% VO2peak-reserve, n=37) or vigorous 
intensity (VIG, 70% VO2peak-reserve, n=37), 5 days/week. Testing was 
performed at baseline and >36 hours after the last exercise bout at 3 and 
6 months. GDF15 was assessed in the morning in the fasting state and in 
response to acute exercise bouts (60% VO2peak, ~45 min) (at exercise 
cessation, and 30 and 60-min recovery) performed 3 hours after a stan-
dardized meal. Both overall effects (across visits at 3 and 6 months) and 
effects at 3 and 6 months were assessed.
Results: At baseline, GDF15 was increased by 18% (95%CI: 4; 34) at ces-
sation of the acute exercise bout and further increased to 24% (14; 33) at 
60 min after the exercise bout compared with pre-exercise levels. Fasting 
GDF15 increased numerically in VIG compared with CON in response to 
exercise training (17% (-2; 40), p=0.084) which was attributable to a 21% 
(0; 46) increase after 3 months (p=0.045), but the difference was atten-
uated at 6 months (13% (-11; 43), p=0.316) (Fig 1). There was no effect 
of exercise training in MOD on fasting GDF15 (11% (-6; 32), p=0.224). 
There was no overall effect of training on GDF15 concentrations at ces-
sation of the exercise bout or during recovery in MOD or VIG (Fig 1). 

Plasma GDF15 concentrations at the 5 time points during the test days at 
baseline (1) and after 3 months (2) and 6 months (3) in CON, MOD and VIG. 
Abbreviations: CON (control, habitual living); GDF15 (Growth Differentia-
tion Factor 15); MOD (moderate intensity leisure-time exercise training); 
VIG (vigorous intensity exercise leisure-time exercise).

Fig. 1.
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GDF15 concentrations were 27% (95%CI: 0; 61) higher at 30 min recov-
ery in VIG after 6 months (p=0.047), which was mainly driven by differ-
ences in GDF15 concentrations before the acute exercise bout and a 19% 
reduction in GDF15 within CON. GDF15 at 60 min recovery was 29% 
(3; 62) higher in MOD compared with CON at 6 months (p=0.025) (Fig 
1). Importantly, the effects observed for GDF15 sampled during recovery 
disappeared after adjustment for GDF15 concentrations before the acute 
exercise bout. Overall, there were no differences in changes in GDF15 
between MOD and VIG, and only three out of the 45 statistical tests per-
formed to test the effect of exercise training were statistically significant. 
Conclusion: Acute exercise increases GDF15, but this is unaffected by 
regular exercise training in individuals with overweight or obesity. This 
implies that, in relation to regular exercise training, GDF15 increases in 
response to each exercise bout independently of training state. Whether 
this has an impact on free-living energy intake and thus body weight man-
agement needs investigation in future studies.

AD11.05
Two-year effect of semaglutide 2.4 mg vs placebo in adults 
with overweight or obesity: STEP 5

Batterham, R. L.1; Garvey, W.2; Bhatta, M.3; Buscemi, S.4;  
Christensen, L. N.3; Frias, J. P.5; Jódar, E.6; Kandler, K.3; Rigas, G.7;  
Wadden, T. A.8; Wharton, S.9
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Centre for Weight Management and Metabolic Surgery, University College 
London Hospital, London, UK 
2Department of Nutrition Sciences, University of Alabama at Birmingham, 
Birmingham, AL, USA 
3Novo Nordisk A/S, Søborg, Denmark 
4Unit of Clinical Nutrition, Policlinico University Hospital, Palermo, Italy; 
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Introduction: The 2-year efficacy and safety of once-weekly (OW) subcu-
taneous semaglutide 2.4 mg vs placebo in adults with overweight/obesity 
was assessed in the STEP 5 phase 3 trial (NCT03693430).
Methods: STEP 5 was a randomised, double-blind, placebo-controlled 
trial in 5 countries. Adults with body mass index (BMI) ≥30 kg/m², or 
≥27  kg/m² with ≥1 weight related comorbidity, without diabetes, were 
randomised 1:1 to 104 weeks’ treatment with semaglutide 2.4 mg or pla-
cebo. The co-primary endpoints were percent change in body weight 
(BW) and achievement of weight loss ≥5%. Cardiometabolic risk factors 
and safety/tolerability were also assessed. Data shown are for the treat-
ment policy estimand (assesses effects regardless of treatment adherence 
and use of other anti-obesity therapies). P values for parameters marked 
with + were not controlled for multiplicity.
Results: In total, 304 adults were randomised (78% female; 93% white; 
mean age 47 years, BW 106.0 kg and BMI 38.5 kg/m²). Mean BW change 
from baseline to week 104 was −15.2% with semaglutide vs −2.6% with 
placebo (estimated treatment difference: −12.6 % points; 95% confidence 
interval: −15.3, −9.8; p<0.0001). Participants were more likely to lose 

≥5%, ≥10%, ≥15% and ≥20%+ BW with semaglutide vs placebo (77.1% 
vs 34.4%, 61.8% vs 13.3%, 52.1% vs 7.0% and 36.1% vs 2.3%, respectively; 
p<0.0001 for all odds ratios). Greater improvements were seen with sema-
glutide vs placebo in waist circumference, BMI+, systolic and diastolic+ 
blood pressure, glycated haemoglobin+, fasting plasma glucose+, fasting 
serum insulin+, Creactive protein+ and lipids+ (total cholesterol, very 
low-density lipoprotein cholesterol and triglycerides) (p<0.05 for all). No 
new safety signals with semaglutide were observed.
Conclusion: Subcutaneous semaglutide 2.4 mg OW for 2 years resulted 
in substantial and sustained BW reductions and improvements in car-
diometabolic risk factors vs placebo, indicating a favourable benefit–risk 
profile of semaglutide 2.4 mg for long-term management of weight and 
cardiometabolic risk factors.

AD11.06
Long-term Psychological Stress is Associated with Lower 
FGF-21 Levels in Patients with Obesity

Kuckuck, S.1; Lengton, R.1; Van Der Valk, E. S.1; Iyer, A. M.1; Mohseni, M.1; 
Van Den Berg, S. A.2; Van Rossum, E. F.1
1Obesity Center CGG, Department of Internal Medicine, Division of 
Endocrinology, Erasmus MC, University Medical Center Rotterdam, Rotterdam, 
The Netherlands 
2Department of Clinical Chemistry, Erasmus MC, University Medical Center 
Rotterdam, Rotterdam, The Netherlands

Background: Altered signaling of hormones regulating appetite and 
metabolism is often observed in individuals with obesity (BMI ≥ 30 kg/m2) 
and related diseases such as type 2 diabetes, potentially resulting in more 
hunger signaling and metabolic dysfunctions. Previous research indicates 
that such disturbances may be induced by weight gain itself, but also other 
factors such as glucocorticoid excess (e.g. due to stress). However, knowl-
edge regarding the associations between hormonal appetite signals and 
biological or psychological stress measures is still limited, particularly in 
patients with obesity. 
Methods: Data were collected from 68 patients with obesity (47 women). 
We assessed psychological stress perceived over the last month (via the 
Perceived Stress Scale (PSS)-14, ranging from 0 to 56) and biological 
stress (using the average of 24h urine cortisol levels of two consecutive 
days). In addition, we measured overnight-fasted serum levels of the hor-
monal appetite regulators leptin, insulin, adiponectin, FGF-21, PP, GIP, 
PYY, CCK and AgRP (pg/ml). To investigate cross-sectional associations 
between psychological/biological stress and hormonal appetite regulators, 
we used linear regression analysis with PSS-14 scores or urine cortisol 
levels as predictors, adjusted for pre-defined potential confounders (age 
and sex). 
Results: There was a negative association between PSS-14 scores and 
log10-transformed FGF-21 levels (β = -0.015 (-0.028; -0.003 95% CI), 
p<.05) which persisted after adjustment for the potential confounders 
(β = -0.015 (-0.029; -0.001 95% CI), p<.05). We did not see any other asso-
ciations of hormonal appetite regulators with PSS-14 scores, nor 24h urine 
cortisol levels. 
Conclusion: A 1-point increase in the PSS-14 score was associated with a 
3.4% decrease in serum levels of the insulin sensitizer FGF-21. In patients 
with obesity, FGF-21 levels are often increased compared to normal weight 
controls, probably to compensate for metabolic challenges associated with 
the disease. We hypothesize that chronic stress may interfere with FGF-21 
actions in these patients by decreasing FGF-21 levels; resulting in a fail-
ure to compensate for metabolic challenges. Future studies should further 
investigate the directionality of this association and its potential implica-
tions for eating behaviour and the development of type 2 diabetes.
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AD12.01
Deleterious effect of high-fat diet on skeletal muscle 
performance is prevented by high-protein intake in adult rats 
but not in old rats

Poggiogalle, E.1; Rossignon, F.2; Carayon, A.2; Capel, F.2; Rigaudière, J.2; De 
Saint Vincent, S.2; Le Bacquer, O.2; Salles, J.2; Giraudet, C.2; Patrac, V.2; 
Lebecque, P.2; Walrand, S.2; Boirie, Y.2; Martin, V.3; Guillet, C.2

1Department of Experimental Medicine, Medical Pathophysiology, Food Science 
and Endocrinology Section, Sapienza University, Rome, Italy 
2Clermont Auvergne University, INRA, UNH, Unité de Nutrition Humaine, CRNH 
Auvergne, F-63000 Clermont-Ferrand, France 
3AME2P, Université Clermont Auvergne, Clermont-Ferrand, France

The phenotype of sarcopenic obesity is frequently associated with impaired 
muscle strength and performance. Ectopic lipid deposition may interfere 
with muscle anabolic response especially during aging. Evidence is scarce 
concerning the potential interplay among aging and nutrient imbalance 
on skeletal muscle functionality. The objective of the present study was to 
investigate the impact of protein intake in the context of an obesogenic 
diet on skeletal muscle functional properties and intramuscular lipid infil-
tration. Two groups of forty-two adult and thirty-seven old male Wistar 
rats were randomly divided into four groups: isocaloric standard diet 
(12% protein, 14% lipid, as ST12); isocaloric standard (high-protein) diet 
(25% protein, 14% lipid, ST25); hypercaloric high-fat (normal-protein) 
diet (12% protein, 45% lipid, HF12); and hypercaloric high-fat (high-pro-
tein) diet (25% protein, 45% lipid, HF25). The nutritional intervention 
lasted 10 weeks. Total body composition was measured through Echo-
MRI. Lipids were extracted from tibialis anterior muscle and analyzed by 
gas-liquid chromatography. The functional properties of the plantarflexor 
muscles were evaluated in vivo on an isokinetic dynamometer. Maximal 
torque was assessed from the torque-frequency relationship in isometric 
condition and maximal power was evaluated from the torque-velocity 
relationship in concentric condition. In adult rats high-protein intake 
combined with high-fat diet determined a lower decrease in relative 
isometric torque, normalized to either FFM or body weight, compared 
with adult rats fed a high-fat normal-protein diet. High-fat diet was also 
detrimental to relative muscle power, as normalized to body weight, that 
decreased to a larger extent in adult rats fed a high-fat normal-protein diet 
than their counterparts fed a normal- fat, high-protein diet. The effect of 
high-fat diet observed in adults, with the enhanced protein intake (25%) 
conferring some kind of protection against the negative effects of HFD, 
may be linked to the reduced intramuscular fat in this group, which may 
have contributed to preserve, at least partly, the contractile properties. A 
potential role for high-protein diet in preventing ectopic lipid deposition 
needs to be explored in future research. Detrimental effects of high- fat 
diet on skeletal muscle performance are mitigated by high- protein intake 
in adult rats but not in old rats.

AD12.02
Dietary improvement during lactation normalizes the 
expression levels of miR-26a, miR-222 and miR-484 and some 
target genes in the mammary gland of obese rats at weaning

Pomar, C. A.; Castillo, P.; Palou, M.; Palou, A.; Picó, C.
Laboratory of Molecular Biology, Nutrition and Biotechnology (Group of 
Nutrigenomics, Biomarkers and Risk Evaluation) of the University of the Balearic 
Islands, CIBER de Fisiopatología de la Obesidad y Nutrición (CIBEROBN), and 
Health Research Institute of the Balearic Islands (IdISBa), Palma, Spain

Introduction: Breast milk is a rich source of small non-coding RNAs 
(miRNAs), which are mainly derived from endogenous synthesis in the 
mammary gland. There is a lack of studies considering the potential 

effects of maternal diet and/or metabolic state on the expression of spe-
cific miRNA levels in the mammary gland during lactation. Our objec-
tive was to evaluate in rats whether levels of specific miRNA, which have 
been described to be dysregulated under certain metabolic disorders, 
were altered in the mammary gland of obese dams at the end of lactation, 
and whether improving maternal nutrition during lactation in obese rats 
attenuates these specific alterations. 
Methods: Three groups of rats were studied: Control (C) dams, fed with 
standard diet (SD); Western diet (WD) dams, fed with WD one month 
prior to gestation and during gestation and lactation; and Reversion (Rev) 
dams, fed as WD-dams, but moved to a SD during lactation. Selected 
miRNA (miR-26a, miR-27a, miR-30d, miR-99b, miR-125, miR-181a, 
miR-200a, miR-200b, miR-222, miR-320, miR-331 and miR-484) and 
the  mRNA expression of validated target genes (selected for the main 
altered miRNAs) were determined in the mammary gland of C-, WD- and 
Rev-dams at the end of lactation (weaning, day 21). 
Results: WD-dams showed higher levels of miR-26a, miR-222 and 
miR-484 than C-dams in the mammary gland. Despite Rev-dams 
retained excess body fat after the dietary intervention, the miRNA pro-
file in the mammary gland of Rev-dams was not different from that of 
C-dams. Furthermore, Rev-dams displayed lower levels of miR-125 than 
WD-dams. Regarding the expression of validated target genes, WD-dams, 
but not Rev-dams, showed lower levels of mRNA of RB transcriptional 
corepressor 1 (Rb1, miR-26a target), ELOVL fatty acid elongase 6 (Elovl6, 
miR-125 target) and insulin induced gene 1 (Insig1, miR-222 target, 
p=0.07) in the mammary gland than control dams. 
Conclusion: Implementation of a healthy diet during lactation normal-
izes the expression levels of specific miRNA levels and some target genes 
in the mammary gland of diet-induced obese dams at weaning.

AD12.03
Association of Microvascular Changes and Neuroretinal 
Thinning with Obesity in An Older Population in Southern 
Italy: a Machine Learning Approach

Lampignano, L.1; Castellana, F.1; Niro, A.2; Sborgia, G.3; De Pergola, G.1; 
Sardone, R.1
1National Institute of Gastroenterology “Saverio de Bellis”, Research Hospital, 
70013 Bari, Italy 
2Eye Clinic, Hospital “SS. Annunziata”, ASL Taranto, 74100, Taranto, Italy 
3Department of Basic Medical Sciences, Neuroscience and Sense Organs, 
University of Bari “Aldo Moro”, 70124, Bari, Italy

Background: Obesity is linked to a variety of retinal illnesses, including 
age-related macular degeneration and diabetic retinopathy, all of which 
have underlying microvascular pathology [1].
Optical coherence tomography (OCT) and optical coherence tomography 
angiography (OCT-A) is non-invasive technique that allows for precise 
morphological imaging and quantification of any anomalies in the retina 
and its microvasculature, particularly those in the macular region [2].
We aimed to investigate cross-sectional associations between the mea-
sures obtained using OCT and OCT-A and obesity, in a Southern-Italian 
older population. 
Methods: We performed a cross-sectional analysis from a popula-
tion-based study on 731 participants 65 years+. Body mass index (BMI) 
was measured to diagnose obesity. The average thickness of the gan-
glion cell complex (GCC) and the retinal nerve fiber layer (RNFL) were 
measured. The foveal avascular zone area, vascular density (VD) at the 
macular site, and of the optic nerve head (ONH), radial peripapillary cap-
illary (RPC), and retinal pigment epitelium (RPE) plexi were evaluated. 
Spearman’s correlation matrix of BMI (Kg/m2) and all collected variables 
were measured. A Random Forest (RF) model was used to identify and 
rank in order of prediction power which ophthalmological variables are 
associated with obesity. We used a complete randomization algorithm for 
the eye selection assigning the corresponding value (left or right eye) to 
the new variable thus created.
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with longitudinal cohort or randomized clinical trial designs, are needed 
to assess the usefulness of retinal capillary density as a novel biomarker in 
predicting the incidence and progression of obesity-related microvascular 
complications, also at the population level.
References
1. ElShazly M, Salama M, Elessawy K. Changes in the Macular Vascular Density 

After Bariatric Surgery Measured by Optical Coherence Tomography Angio-
graphy. Clin Ophthalmol. 2021;15: 3131–3137.

2. Sardone R, Sborgia G, Niro A, Giuliani G, Pascale A, Puzo P, et al. Retinal 
Vascular Density on Optical Coherence Tomography Angiography and 
Age-Related Central and Peripheral Hearing Loss in a Southern Italian Older 
Population. J Gerontol A Biol Sci Med Sci. 2021;76: 2169–2177.

Results: The average age of the participants was 73.4 ± 6.1 years, with a 
higher percentage of females (n = 434, 59.4%). RF model underlined that 
three ophthalmological parameters, namely deep and superficial internal 
limiting membrane ((ILM) of retinal pigment epithelium (RPE) density 
(mean decrease Gini 24.4 and 24.1), and ganglion cell complex (GCC) 
total thickness (mean decrease Gini 23.7), were associated to obesity. 
According to the correlation matrices, as BMI increased, all three oph-
thalmologic variables enunciated decreased.
Conclusion: The present findings confirmed thinner GCC and microvas-
cular changes at the choroidal area in older individuals with obesity than 
in age-matched healthy subjects. Assessment of the retinal microvascula-
ture using OCT-A may be a useful non-invasive technique to detect early 
microvascular changes due to obesity. Further larger studies, particularly 

Top 10 Variable importance.

Fig. 1. Random Forest Plot.
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AD12.04
Supplementation with Highly Esterified Pectin (HEP)  
as a reversal factor for cardiovascular risk associated with 
perinatal metabolic malprogramming
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of Human Nutrition (DIfE) Potsdam-Rehbrücke, Germany

The identification of novel strategies for prevention of cardiovascular 
alterations is one of the main goals of contemporary biomedical research. 
Evidences from human trials and in vivo studies point out the potential 
cardiovascular benefits of prebiotics, through the modulation of specific 
intestinal microbiota composition. In this context, we aimed to charac-
terize the cardioprotective effects and mechanisms associated with the 
reversal of cardiovascular risk by chronic supplementation with High-
Esterified Pectin (HEP), a specific prebiotic, in an animal model of meta-
bolic malprogramming.
Thus, the study design consisted of three experimental groups based on 
the male progeny of Wistar dams: 1) C (control) group, progeny from 
unrestricted mothers; 2) CR group, the offspring of rats with calorie 
restriction (20%) between days 1-12 of gestation; 3) CR-HEP group, CR 
rats that after weaning (21 days) were chronically supplemented with 
HEP (10%) until 6 months of age. All groups were fed with standard diet 
(SD) until day 135, when half of the animals of each group were supple-
mented with high sucrose (HS, 30%) diet. Blood pressure was measured 
at 5 months. Animals were sacrificed at 6-month age. Heart was collected 
for lipid composition determination and for specific protein (by Western 
Blot) and mRNA gene expression (by RT-PCR) levels analyses. Data of 
caecum bacterial profiling (by RT-PCR of 16S rRNA coding DNA) were 
also included for correlation studies. Serum circulating fibroblast growth 
factor 21 (FGF21) levels at sacrifice were also measured (by ELISA).
Malprogramming consequences of gestational calorie restriction caused 
higher blood pressure and increased lipid accumulation in the heart in CR 
animals, compared to C group. Pectin supplementation reversed meta-
bolic alterations of CR rats, improving blood pressure, and reducing heart 
lipid content. These effects might be explained by the observed modu-
lating impact of HEP supplementation on the expression of genes that 
encode for natriuretic peptides and key lipid metabolism proteins in heart. 
Furthermore, HEP supplementation caused higher circulating levels of 
FGF21 (and its cardiac co-receptor β-klotho expression). Moreover, most 
of the observed favourable effects of HEP on analysed parameters cor-
related with the gut levels of beneficial bacteria, for example: Bacteroides/
Prevotella and Bifidobacterium spp. levels correlated positively with 
serum FGF21 and cardiac Ppara expression (involved in lipid oxidation), 
and negatively with heart lipid content and blood pressure. Besides, HEP 
supplementation also protected from deleterious effects of HS diet, pre-
venting a triglyceride increase in heart, probably through the promotion 
of higher levels of key enzymes in fuel oxidation (COX4 and CPT1B). 
Altogether, the results show the cardioprotective effects of HEP supple-
mentation associated with specific changes in the intestinal microbiota, 
as well as a greater production of FGF21, increased gene expression of its 
cardiac receptors and, consequently, a possible more efficient regulation of 
lipid metabolism in the heart.

AD12.05
Distinct associations of plasma methionine and cysteine 
with regional fat distribution: CODAM and  
The Maastricht study
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Introduction: Sulfur amino acids (SAAs), including the essential amino 
acid methionine and its main derivative cysteine, have been associated 
with obesity and related metabolic diseases, including type 2 diabetes 
(T2D). However, it is not known if SAAs are related to specific patterns of 
regional fat distribution.
Methods: We examined the relationships of fasting methionine and total 
cysteine, measured in EDTA plasma using LC–MS/MS, with measures of 
obesity, body fat distribution and liver fat in two cross-sectional studies 
enriched with (pre)diabetic individuals: the CODAM cohort (n=478, 
61.5% men, 67 yrs [interquartile range: 61, 71]) and The Maastricht Study 
(DMS; n=424, 54.7% men, 62 yrs [55, 68]). Main outcomes included BMI, 
skinfolds, waist circumference, body composition on dual-energy X-ray 
absorptiometry (DXA, only in DMS), abdominal subcutaneous and vis-
ceral adipose tissue (CODAM: ultrasound, DMS: magnetic- resonance 
imaging (MRI)), fatty liver (binary outcome based on ultrasound in 
CODAM and MRI in DMS), and liver-fat percentage (LF%) as continu-
ous variable (estimated LF% in CODAM and MRI-derived LF% in DMS). 
Associations were examined with linear or logistic regressions, as appro-
priate, with z-standardized primary exposures and outcomes. Adjustment 
was made for relevant confounders, comprising age, sex, glucose metab-
olism status, smoking status, alcohol and coffee consumption, physical 
activity, protein and total energy intake, and plasma levels of the progen-
itor SAA (i.e., cystathionine in analyses with cysteine as main exposure. 
Since methionine is an essential amino acid, no other SAA was included 
in analyses with methionine).
Results: In CODAM, methionine was associated with fatty liver (OR=1.49; 
95% CI: 1.19, 1.88), but not with any measure of obesity. Cysteine was 
associated with all body fat measures, including BMI (β=0.19; 0.09, 
0.28), waist circumference (β=0.17; 0.08, 0.25), sum of biceps and triceps 
skinfolds (β=0.15; 0.08, 0.23), and subcutaneous fat (β=0.15; 0.05, 0.24), 
except for with visceral fat (β=0.05; -0.04, 0.14) and fatty liver (OR=1.15; 
0.29, 1.43). In DMS, methionine, but not cysteine, was associated with 
fatty liver (OR=1.31; 0.97, 1.81). Cysteine was associated with all other 
measures of fat distribution, including BMI (β=0.24; 0.14, 0.34), sum 
of biceps and triceps skinfolds (β=0.20; 0.12, 0.29), total body fat mass 
(β=0.23; 0.14, 0.33), waist circumference (β=0.17; 0.08, 0.27), and visceral 
fat (β=0.12; 0.03, 0.20).
Conclusion: Methionine and cysteine showed distinct associations with 
different fat depots, with similar estimates in the two cohorts. Methionine 
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was positively associated with liver fat, implicated in the development of 
insulin resistance and T2DM. By contrast, cysteine was positively associ-
ated with BMI and specific fat depot, although the association with vis-
ceral fat was inconsistent between cohorts. These results call for further 
research on the role of SAAs in regional fat distribution.

AD12.06
Impact of baseline fat depots cellularity on bariatric  
surgery success

Ledoux, S.1; Belles, C.2; Zakaroff Girard, A.2; Bernard, A.3; Galitzky, J.2; 
Bouloumié, A.2
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nord) et Université de Paris, 92700 Colombes 
2UMR1297 Inserm/Université Paul Sabatier, Institut des Maladies Métaboliques 
et Cardiovasculaires (I2MC), 1 Avenue Jean Poulhes, 31432 Toulouse 
3UMR 1231 Lipides/Nutrition/Cancer INSERM/Univ Bourgogne-Franche-Comté/
AgroSupDijon, 21000 Dijon, France

Background: Bariatric surgery (BS) is the most efficient long-term treat-
ment for severe obesity. However, weight loss (WL) and amelioration of 
metabolic disorders after surgery are highly variable and the behavioral, 
hormonal or mechanical surgical parameters only explain a few part of 
this postoperative variability. Adipocyte hypertrophic state but also cell 
microenvironment of adipose tissue (AT) could also influence WL and 
improvement of insulin resistance (IR) after BS but it has been poorly 
studied and only in the short term. Our aim was thus to explore the rela-
tionship between baseline subcutaneous (SAT) and visceral (VAT) fat 
depot cellularity (including adipocyte diameter, number of progenitor 
subsets and immune cells) and WL and IR improvement after BS.
Methods: 161 subjects with severe obesity (Mean BMI 44 ± 6 kg/m², age 
42 ± 11 yr, Men 14%, Roux-en-Y gastric bypass 71%) were included in 
the study (cohort SENADIP, ClinicalTrials.gov Identifier: NCT01525472). 
Samples of SAT and VAT were collected during surgery. After enzymatic 
digestion, adipocyte diameter was determined by microscopy while the 
number of progenitor subsets and immune cells in stroma vascular frac-
tion (SVF) by flow cytometry analyses. Evolution of anthropometric and 
metabolic parameters was studied at 1 year (N= 153) and 3 years (N= 78) 
after BS. Relationships between parameters were analyzed by Partial Least 
Squares regression (PLS) and Spearman correlations.
Results: At baseline, BMI was positively associated mainly with the 
proportion of large adipocytes (p= 0.0155) and adipogenic (CD45-/
CD34+*CD31-/MSCA1+ or MSCA1+) progenitor cells (p= 0.0058) in 
SAT. HOMA index was positively associated with the proportion of larger 
adipocytes (p < 0.001) and macrophage (CD45+/CD14+) in VAT (p= 
0.0006) but also with the number of MSCA1+ cells (p= 0.0004) and T 
(CD45+/CD3+/CD19-) and B lymphocytes (CD45+/CD3-/CD19+) (p= 
0.0039) in SAT. The adipose tissue cellularity that better predicted BS fail-
ure at 3 years (excess weight loss < 50%) in PLS analysis were the number 
of MSCA+ cells and lymphocytes in SAT. WL at 3 years was negatively 
associated to the proportion of large adipocytes in VAT (p= 0.00182) and 
to the number of lymphocytes in SAT (p= 0.0109) and subjects with BS 
failure had a greater number of MSCA+ cells in SAT (p= 0.0002). The 
adipose tissue cellularity that better predicted persistent IR at 3 years after 
BS (HOMA index > 2.4) in PLS analysis were the proportion of large adi-
pocytes and macrophages in VAT and the number of lymphocytes and 
MSCA+ cells in SAT. HOMA index at 3 years was negatively associated to 
adipocyte size (p < 0.0001) and the number of macrophages (p= 0.0216) 
in VAT and to the number of MSCA+ cells (p= 0.004) and lymphocytes 
(p= 0.0058) in SAT. 
In Conclusion: The baseline cellularity of adipose tissue that is associ-
ated with WL and IR improvement after BS differed between fat depots: 
adipocyte hypertrophy and macrophages in VAT while lymphocytes and 

MSCA+ cells in SAT. It is suggested that adipocyte metabolism in VAT 
while adipogenesis in SAT in interaction with macrophages and lympho-
cytes, respectively, are key process involved in BS failure.

AD13 – Treatment and Management of Obesity 
in Children and Adolescents 

AD13.01
High success rates of a telemedicine-based intensive 
treatment program for children with obesity

Dubnov Raz, G.; Maor, S.; Yaniv, A.; Aloni, I.; Ziv Baran, T.
Sheba Medical Center, Israel

Background: Effective treatment of children with obesity mandates 
numerous clinic visits over a long period of time, resulting in high costs 
and a very cumbersome process. Telemedicine can ease the treatment bur-
den. During the COVID-19 pandemic, we established a multi- disciplinary 
treatment program for children and adolescents with obesity in our ter-
tiary-care center, to overcome the need for repeated physical clinic vis-
its. Yet several drawbacks of remote care rapidly emerged, such as poorer 
patient-caregiver connections, technical communication problems, and a 
decreased commitment by patients. Considering its pros and cons, it is 
unknown if telemedicine-based care for children with obesity differs from 
on-site care in terms of weight loss.
Aim: To examine weight and body composition changes following a 
telemedicine-based, multi-disciplinary intensive treatment program for 
youth with obesity, compared to historical on-site standard care.
Methods: Seventy children and adolescents with obesity are participat-
ing in a novel 6-month treatment program of 30, mostly online, consul-
tations with a physician, dietitian, psychologist and exercise physiologist. 
A smartphone app counts steps and delivers healthy lifestyle-related mate-
rials. Anthropometrics and body composition were measured at baseline 
and, in participants that currently reached those time points, after 3 
(n=45) and 6 (n=32) months. 
Seventy children and adolescents that were treated on-site (with clinic 
visits scheduled as needed) during 2018-2020, and that had physical mea-
surements in their medical records after at least 3 months, served as his-
torical controls.
Results: The Table presents the age, sex, BMI, BMI z-score, body fat per-
cent and body fat percent z-score of the 45 program participants that 
reached the 3-month mid-program time point, compared with controls. 
Age and sex did not significantly differ between groups, while the pro-
gram participants had a slightly lower mean BMI and body fat percent 
than controls at baseline. 
After 3 program months, BMI and fat precent z-score reductions were 
seen in 71% and 58%, respectively (Figure). After 6 months, BMI and 
fat precent z-score reductions were seen in 76% and 61%, respectively. 
These rates were not statistically significant from those in the historical 
controls (Table). The drop-out rate in the telemedicine program was only 
11%, compared to 81% (181/224) of children with obesity who visited our 
clinic in 2018-2020, and did not continue treatment for 6 months or more.
Conclusions: An intensive multi-disciplinary telemedicine-based pro-
gram for children with obesity can lead to high rates of BMI and fat mass 
reductions. These rates did not differ significantly from those seen with 
in-office visits, yet a large difference in attrition was seen, in favor of the 
telemedicine format. Telemedicine can assist children with obesity to stay 
engaged in successful treatment in times of social distancing.

http://ClinicalTrials.gov
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AD13.02
Determinants of dropout and compliance of children 
participating in a multidisciplinary intervention programme 
for overweight and obesity in socially deprived areas 
in the Netherlands

Hassan, H.1; Snoeck Henkemans, S.1; Van Teeffelen, J.2; Cornelisse, K.3; 
Bindels, P. J.1; Koes, B. W.1; Van Middelkoop, M.1
1Department of General Practice, Erasmus MC University Medical Centre 
Rotterdam, PO Box 2040, 3000 CA, Rotterdam, The Netherlands 
2Dietician Practice in Primary Care, diëtistenpraktijk HRC, Rotterdam, 
The Netherlands 
3Fysiotherapie Heemraadssingel, Rotterdam, The Netherlands

Introduction: Children with overweight and obesity in socially deprived 
areas are less likely to complete and be compliant to a weight-loss inter-
vention programme. To improve the participation at and effectiveness of 
these interventions, more insight into factors associated with dropout and 
non-compliance in these lower socioeconomic groups is important. This 
study aimed to identify factors associated with dropout and compliance 
of a multidisciplinary weight loss intervention programme in socially 
deprived areas. 
Methods: Children aged 6-12 years were included in this prospective 
longitudinal cohort study. All participated in a 12-week multidisci-
plinary intervention (Kids4Fit) for overweight and obese children liv-
ing in deprived neighbourhoods in Rotterdam. Non-compliance was 
defined as a ≤25% overall attendance rate of the child at contacts during 
the intervention programme, while dropout was defined as children who 
prematurely disengaged. Potential predictive variables for dropout and 
compliance included were age, sex, the weight of child and parents, quality 
of life (QoL), and whether they signed up on their own or were referred. 
A Cox proportional-hazards model and logistic regression analyses were 
performed to study the association between potential predictive variables 
and dropout during the 12-week intervention period. Univariate and mul-
tivariable logistic regression analyses were performed to study the associa-
tion between potential predictive variables and non-compliance. 
Results: A total of 121 children started the intervention programme. The 
mean (SD) age was 8.9 (1.8 years) and 40.5% were boys. In most families 
(79.3%) at least one parent was born outside the Netherlands. 

Tab. 1. Anthropometric and body composition data in the study groups

Parameter Telemedicine group
(n=45)

Control group
(n=70) P value

Age (years) 13.1±1.8 12.5±2.6 0.20

% Males 51% 49% 1.00

- - - -

Baseline BMI (kg/m2) 29.6±4.7 32.0±7.3 0.04

Baseline BMI z-score 2.0±0.4 2.2±0.4 0.01

Baseline body fat percent (%) 37.3±7.5 39.9±7.5 0.07

Baseline body fat percent 
z-score 2.3±0.6 2.5±0.6 0.06

- - - -

3-month BMI change (kg/m2) -0.26±0.97 -0.27±0.97 0.98

3-month BMI z-score  
reduction
mean
n (%)

0.07±0.11
32 (71%)

0.04±0.09
49 (70%)

0.11
1.00

3-month body fat percent 
change (%) -0.55±2.42 -0.59±2.2 0.92

3-month body fat percent 
z-score reduction
mean
n (%)

0.05±0.26
26 (58%)

0.04±0.18
31/67* (46%)

0.79
0.25

- - - -

6-month BMI change (kg/m2) -0.35±1.61 -0.09±1.36 0.45

6-month BMI z-score  
reduction**
mean
n (%)

0.12±0.20
25/33 (76%)

0.07±0.15
29/43 (67%)

0.20
0.46

6-month body fat percent 
change (%) -0.79±2.78 -0.79±3.20 1.00

6-month body fat percent 
z-score reduction**
mean
n (%)

0.05±0.28
19/31 (61%)

0.05±0.32
21/43 (49%)

1.00
0.35

* smaller n due to missing data ** 6-month data available for only  
43 participants in controls, and 33 in the telemedicine group who reached 
the program end at this point in time.

Fig. 1. Individual 3-month changes in zBMI in the telemedicine group.
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A total of 41 (33.9%) children dropped out during the programme and 68 
(56.2%) were non-compliant with the intervention. The hazard of drop-
ping out of the intervention was significantly lower for a child with over-
weight parents than for those with parents with normal weight (adjusted 
HR 0.22 (95%CI 0.063 - 0.75)), and for those with parents with (morbid) 
obesity (adjusted HR 0.18 (95%CI 0.060 - 0.52). None of the other poten-
tial predictive variables were associated with dropout or non-compliance. 
Conclusion: Children from socially deprived areas participating in a 
weight-loss program, have a relatively high dropout and non-compliance 
rate. Parental BMI seems to be an important predictor for dropout of chil-
dren from deprived areas, where children with normal weight or obese 
parents have the highest risk of dropout compared to children of over-
weight parents.

AD13.03
Age of onset of obesity and childhood BMI trajectories in rare 
genetic obesity disorders

Abawi, O.1; Wahab, R. J.2; Kleinendorst, L.3; Brandsma, A. E.4;  
Van Rossum, E. F.5; Van Der Voorn, B.1; Van Haelst, M. M.3; Gaillard, R.2; 
Van Den Akker, E. L.1
1Department of Pediatrics, division of Endocrinology & Obesity Center CGG, 
Erasmus MC-Sophia, University Medical Center Rotterdam, Rotterdam, 
The Netherlands 
2The Generation R Study Group, Erasmus MC, University Medical Center 
Rotterdam, Rotterdam, The Netherlands 
3Department of Human Genetics, section Clinical Genetics, Amsterdam UMC 
location AMC, University of Amsterdam, Amsterdam, The Netherlands 
4Department of Pediatrics & Obesity Center CGG, Maasstad Ziekenhuis, 
Rotterdam, The Netherlands 
5Department of Internal Medicine, division of Endocrinology & Obesity Center 
CGG, Erasmus MC, University Medical Center Rotterdam, Rotterdam, The 
Netherlands

Introduction: Early-onset obesity is a cardinal feature of rare genetic obe-
sity disorders. According to the Endocrine Society guideline for pediatric 
obesity, genetic screening is indicated in selected cases with age of onset 
(AoO) of severe obesity (grade 2 or higher) <5 years. However, this cut-off 
is not validated. This study aims (1) to present the detailed BMI character-
istics of children and adolescents with rare genetic obesity disorders; (2) 
to evaluate whether the following growth chart characteristics can aid in 
assessing which children should be screened for genetic obesity disorders: 
AoO of obesity, AoO of severe obesity, and BMI standard deviation scores 
(SDS) at yearly age intervals. 
Methods: In this prospective observational study, children with non- 
syndromic and syndromic genetic obesity disorders treated at our ter-
tiary obesity center were included and growth measurements from birth 
onwards were collected. Children with obesity from the Generation R 
study, a population-based cohort study, with follow-up until age 10 years 
were included as an unselected reference cohort. Diagnostic performance 
(sensitivity [sens], specificity [spec], positive likelihood ratio [LR+], area-
under-the-curve [AUC]) for AoO of obesity and severe obesity and for 
BMI SDS at yearly age intervals was calculated. 
Results: We included 64 children with genetic obesity disorders (32 
non-syndromic, 32 syndromic) and 298 control children with obesity. At 
intake, median age of children with genetic obesity was 10.5 years (IQR 
7.0–14.7) and mean BMI SDS +3.1 ± 1.1. Median AoO of obesity was 1.2 
years (IQR 0.6–3.7) in non-syndromic genetic obesity, 2.1 years (IQR 0.9–
4.2) in syndromic genetic obesity, and 3.8 years (IQR 2.3–6.2) in the con-
trol population. For non-syndromic genetic obesity, optimal cut-off value 
for AoO of obesity was ≤1.5 years: sens 0.60, spec 0.88, LR+ 5.22, AUC 
0.79 (p<0.001). For syndromic genetic obesity, optimal cut-off was ≤3.0 
years: sens 0.68, spec 0.68, LR+ 2.06, AUC 0.67 (p=0.001). AoO of severe 
obesity showed worse diagnostic performance than AoO of obesity in 
both non-syndromic (AUC 0.58, p=0.20) and syndromic genetic obesity 
(AUC 0.58, p=0.21). Moreover, when the guideline cut-off <5 years was 

used, AoO of severe obesity showed a negative diagnostic performance 
(non-syndromic genetic obesity: sens 0.76, spec 0.13, LR+ 0.88; syn-
dromic genetic obesity: sens 0.85, spec 0.14, LR+ 0.98). BMI SDS showed 
good diagnostic performance for non-syndromic genetic obesity across 
the age intervals (AUCs 0.79-0.89, all P<0.001) but not for syndromic 
genetic obesity (AUCs 0.54-0.71, P-values ranging from <0.001 to 0.50). 
Conclusion: This study shows that growth charts characteristics such as 
BMI SDS and AoO of obesity (grade 1), but not AoO of severe obesity 
(grade 2), could be useful to distinguish between children with genetic 
obesity disorders and children with obesity from a population-based 
cohort study. However, all investigated growth charts characteristics 
showed misclassification, especially in syndromic genetic obesity, indicat-
ing that additional clinical features should be present to warrant genetic 
testing in these children.

AD13.04
Comparison of a multidisciplinary lifestyle intervention 
between children and adolescents with severe obesity

van de Pas, K. G.1; Lubrecht, J.1; Hesselink, M. L.1; Winkens, B.3; 
van Dielen, F. M.2; Vreugdenhil, A. C.1
1Centre for Overweight Adolescent and Children’s Healthcare (COACH), 
Maastricht University Medical Centre+, Maastricht, the Netherlands 
2Department of Surgery, Máxima Medical Center, Veldhoven, The Netherlands 
3Department of Methodology and Statistics, Care and Public Health Research 
Institute (CAPHRI), Maastricht University, Maastricht, The Netherlands

Introduction: Rates of severe obesity in children and adolescents are 
rapidly increasing. Lifestyle interventions are the most frequently applied 
treatment options for these children. However, long-term data compar-
ing the effects of the interventions on health parameters in different age 
groups is limited. Therefore, this study aimed to compare the effectiveness 
of a lifestyle intervention between children and adolescents with severe 
obesity. 
Methods: The study had a longitudinal design and was carried out at the 
Centre for Overweight Adolescent and Children’s Healthcare (COACH). 
Children (2-11 years old) and adolescents (12-18 years old) with severe 
obesity received a tailored, multidisciplinary lifestyle intervention. The 
primary outcome was change in body mass index (BMI) z-score after 
one and two years of intervention between children and adolescents. 
Secondary outcomes were the change from baseline in BMI z-score for 
children and for adolescents, and the change in cardio metabolic health 
parameters in and between children and adolescents.
Results: A total of 160 children (n = 83) and adolescents (n = 77) with 
severe obesity were included in this study and had a BMI z-score after 
one year of intervention. Fifty-seven children and adolescents (35.6%) 
dropped out of the COACH program after the first year of intervention; 24 
children (28.9%) versus 33 adolescents (42.9%; P = 0.080). The decrease 
in BMI z-score over time was significantly higher in children compared to 
adolescents, the mean decrease was 0.15 (0.08 – 0.23) versus 0.03 (-0.05 – 
0.11) after one year and 0.25 (0.15 – 0.35) versus 0.06 (-0.06 – 0.17) after 
two years of intervention; P values for the difference between children 
and adolescents were 0.035 and 0.012, respectively. Compared to adoles-
cents, children more often achieved a successful decrease in BMI z-score 
(≥ 0.25); 32.5% of the children versus 15.6% of the adolescents after one 
year (P = 0.013), and 49.1% versus 23.8% after two years of intervention 
(P = 0.011). 
After two years of intervention, multiple improvements in cardio met-
abolic health parameters were observed, especially in children. No sig-
nificant differences regarding the changes in cardio metabolic health 
parameters between the two age groups were found, except for the change 
in total cholesterol (TC) concentration after two years of intervention. 
Children had a decrease in TC concentration of 0.6 ± 0.9 mmol/L, whereas 
adolescents had a TC decrease of 0.1 ± 0.8 mmol/L (P = 0.044).
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Conclusion: During our tailored lifestyle intervention, a positive and 
maintained effect on health parameters was observed in children with 
severe obesity. Compared to children, the effect on health parameters was 
less pronounced in adolescents with severe obesity. These results advocate 
starting treatment for severe obesity at an early age. 

Conflict of interest: None disclosed.

Funding: No funding.

AD13.05
Neonatal Anthropometrics and Obesity Treatment Response 
in Children and Adolescents

Lausten Thomsen, U.1; Lund, M. A.3; Stinson, S. E.4; Frithioff Bøjsøe, C.2; 
Holm, L. A.2; Baker, J. L.5; Fonvig, C. E.2; Christiansen, M.7; Ängquist, L.4; 
Hansen, T.4; Holm, J.2
1Department of Neonatology, Copenhagen University Hospital Rigshospitalet, 
Copenhagen, Denmark 
2The Children’s Obesity Clinic, Department of Pediatrics, Copenhagen University 
Hospital Holbæk, Holbæk, Denmark 
3Department of Biomedical Sciences 
4Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of 
Health and Medical Sciences 
5Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg 
Hospital, Copenhagen, Denmark 
6Department of Pediatrics, Kolding Hospital, Kolding, Denmark 
7Department for Congenital Disorders, Danish National Biobank and 
Biomarkers, Statens Serum Institut, Copenhagen, Denmark 
8Faculty of Health and Medical Sciences, University of Copenhagen, 
Copenhagen, Denmark

Introduction: Studies have demonstrated an independent relationship 
between birth weight and body mass index (BMI) in both childhood and 
adulthood, and, accordingly, more evidence of the prenatal origins of 
childhood obesity has emerged. The present study aimed to investigate the 
relationship between in utero growth conditions, as indicated by neonatal 
anthropometric measures, and childhood obesity treatment response, to 
examine the potential usefulness of neonatal anthropometrics as a poten-
tial childhood obesity treatment stratification tool.
Methods: The study included 2474 children and adolescents with obe-
sity (mean age, 11.2 years; range, 5.0-18.9 years) treated at the Children’s 
Obesity Clinic in Holbæk, Denmark. Treatment response was registered 
prospectively, and neonatal data were collected from national electronic 
registers.
Results: Birth weight, birth length, birth weight for gestational age, and 
large for gestational age status were positively associated with the degree 
of obesity at treatment initiation. After a mean (SD) of 1.27 (0.69) years of 
enrollment in obesity treatment, the children exhibited a mean reduction 
of -0.32 (0.50) in body mass index SD score. No significant associations 
between neonatal anthropometric measures and childhood obesity treat-
ment response were detected.
Conclusion: Neonatal anthropometric measures were positively associ-
ated with the degree of obesity at treatment initiation but not with response 
to multidisciplinary treatment of childhood obesity. Individualization 
of obesity treatment based on neonatal anthropometry does not seem 
warranted.

(NB! Manuscript published in The Journal of Pediatrics, November 10, 2021 
DOI:https://doi.org/10.1016/j.jpeds.2021.11.014)
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A systematic review of clinical practice guidelines 
for the management of childhood obesity

Tully, L.1; Arthurs, N.2; Wyse, C.1; Browne, S.3; Case, L.2; Mccrea, L.2; 
O’connell, J. M.4; O’gorman, C. S.5; Smith, S. M.6; Walsh, A.7; Ward, F.8; 
O’malley, G. C.1
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3School of Public Health, Physiotherapy and Sports Science, University College 
Dublin, Dublin, Ireland 
4St Columcille’s Hospital Weight Management Service, Loughlinstown, Dublin / 
St.Vincent’s University Hospital, Dublin, Ireland 
5School of Medicine, University of Limerick, Limerick, Ireland / Department of 
Paediatrics, University Hospital Limerick, Limerick, Ireland 
6HRB Centre for Primary Care Research and Department of General Practice, 
Royal College of Surgeons in Ireland, Dublin, Ireland 
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Introduction: Early access to treatment for children and adolescents 
who live with obesity can ensure the adequate management and preven-
tion of co-morbidities and complications (1). All paediatric healthcare 
professionals are stakeholders in obesity treatment, where inter- and 
multi- disciplinary approaches are often warranted. As a result, an array 
of practice guidelines (CPGs) are available for managing overweight and 
obesity in children and adolescents.
Methods: A systematic review of CPGs was undertaken, to identify the 
highest quality guidelines, and assess similarities, conflicts, and gaps in 
recommendations for managing obesity in children and adolescents. 
A  systematic search was completed and records screened for eligibility. 
The AGREE II (2) tool was used to assess quality, and only those meeting 
an a priori quality threshold were included in the narrative review.
Results: Nine CPGs were identified for review. Guidelines predominantly 
recommended multi-component interventions for improving nutrition 
and physical activity. Treatment outcomes were generally focused on 
weight, with less emphasis on managing complications or improving 
quality-of-life. There was no evidence-based consensus on the best mode 
of delivery, setting, or treatment format. CPGs rarely included recom-
mendations for addressing the practical or social barriers to behaviour 
change. Pharmaceutical and surgical interventions were generally not 
recommended.
Discussion: Family-orientated, multi-component and multi-disciplinary 
behaviour change interventions should be provided as the cornerstone of 
treatment for obesity in children and adolescents. Future development of 
CPGs should consider recommendations that better address the social 
determinants of child and adolescent obesity.
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PO1.01
Prolactin levels and its relationship with the metabolic status 
in a sample of obese patients
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Varela, A.1; Souto, S.1; Freitas, P.1; Carvalho, D.1
1Serviço de Endocrinologia, Diabetes e Metabolismo do Centro Hospitalar 
Universitário de São João, Porto, Portugal 
2Serviço de Endocrinologia do IPO, Porto, Portugal 
3Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto, 
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Background: Prolactin is secreted from anterior pituitary and, in addition 
to its typical action of promoting lactation, it plays an important role in 
regulating energy metabolism. Although the results between studies still 
inconsistent (some studies showing that prolactin may be associated with 
insulin resistance, while others revealed greater insulin sensitivity), many 
recent population-based studies found that a relatively higher PRL level 
was associated with lower risk of diabetes, nonalcoholic fatty liver disease 
and metabolic syndrome. However, remains unclear whether prolactin 
levels may be associated with different phenotypes of people with obesity 
[metabolically healthy (MHO) vs. unhealthy (MUHO)].
Aim: To assess the relationship between prolactin levels and metabolic 
status in people with obesity.
Methods: A cross-sectional study was performed among 1232 people 
with obesity. Data on socio-demographic and clinical characteristics were 
used. The metabolic status was established taking into account the pres-
ence of five risk factors, namely elevated waist circumference (≥94 cm for 
men and ≥80 cm for women), high triglycerides (≥150 mg/dL or under 
medication), blood pressure (≥130 mmHg for systolic blood pressure or 
≥85 mmHg for diastolic blood pressure, or under treatment) and fasting 
glucose levels (≥100 mg/dL or under therapy), as well as, low high-den-
sity lipoprotein (HDL) cholesterol levels (<50 mg/dL for women and <40 
mg/dL for men). If the patients had at least three of the above features 
were considered as MUHO or, otherwise, MHO. Continuous variables 
were compared, using Student’s T-test or Mann-Whitney test, as appro-
priate. Categorical variables were compared using the Chi-square test. 
Correlations were performed using the Spearman correlation coefficient.
Results: The majority of the sample were women (84.9%), with a mean 
(SD) age of 42.4 years (10.4). The median (IQR) of prolactin levels was 
12.1ng/mL (8.7). Most of the patients were MUHO (64.4%), and they 
presented lower prolactin levels, compared with those MHO (11.6ng/mL 
(8.5) vs. 13.0ng/mL (8.9), p=0.002). Prolactin levels were negatively cor-
related with glycated haemoglobin and fasting glucose levels, despite, the 
last was only statistically significant in the MUHO patients. Also, a posi-
tive correlation with HOMA-β in MHO patients was verified.
Conclusions: The MHO patients had significantly higher circulating 
prolactin levels when compared with those MUHO, which suggest that 
circulating prolactin might be a compensatory response favoring energy 
metabolism in obesity.

PO1.02
Quantifying reductions in fat-free mass with rapid weight-loss 
using mathematical modelling

Egan, A. M.1; Johnston, K. L.2; Collins, A. L.1
1Faculty of Health & Medical Sciences, University of Surrey, Guildford, Surrey, 
GU2 7XH, UK 
2LighterLife UK Limited, Cavendish House, Harlow Buisness Park, Harlow CM19 
5QF, UK

Historically, rapid weight-loss induced by very-low calorie diets (VLCD) 
(<800kcal per day) has been reported as being associated with an acceler-
ated loss of metabolically active fat-free mass (FFM), resulting in greater 
reductions in resting energy expenditure (REE), early weight plateau and 
reduced weight maintenance. However, prior studies¹–² may not be rep-
resentative of formulations used in modern interventions, as the VLCDs 
previously used contained very low levels of protein. Using a VLCD inter-
vention coupled with behavioural support for 12 weeks, we sought to 
quantify the impact of rapid weight-loss specifically on FFM.
A secondary analysis was performed on data from the DROPLET Study³ 
to quantify weight and FFM changes at week 4 and 12 of a very-low calorie 
total diet replacement programme as compared to changes observed using 
a standard weight management protocol delivered by practice nurses. 
Observed changes in study participants were then compared against a 
mathematical model of weight-loss developed by our group to predict 
weight and FFM changes. Using simple baseline inputs of weight and 
energy intake, our model converts energy deficit to weight-loss over time, 
simulating both obligatory and adaptive reductions in energy expendi-
ture observed in response to underfeeding. The accuracy of the model 
was assessed by calculating the percentage difference between observed 
end-weight and end-weight predicted by our model.
Weight-loss observed in VLCD participants at week 12 was four times 
greater than those following standard weight management advice 
(13.32±6.28 kg vs. 3.26±4.15 kg), corresponding to significantly greater 
reductions in both FM (10.69±6.21 kg vs. 2.99±4.32 kg) and FFM 
(2.55±4.90 kg vs. 0.20±4.37 kg). FFM accounted for 20 % of total weight-
loss in VLCD participants, with 75 % of overall FFM loss observed in the 
initial 4 weeks of the intervention. Furthermore, due to the substantial 
loss of FM, those following VLCD exhibited a proportionally greater 
increase in FFM percent at week 12 (5.53±4.85 % vs. 1.72±3.65 %). After 
refining our mathematical model using observed body composition data, 
weight-loss was predicted with a mean error of 0.50±2.63 % at week 4 and 
1.89±6.07 % at week 12.
VLCD clearly induces significantly greater short-term weight-loss. While 
rapid weight-loss results in larger absolute FFM loss, as a proportion of 
total weight-loss, reductions are less than that outlined by the widely 
cited “Quarter FFM Rule⁴”. It is likely that maintaining adequate intakes 
of dietary protein during rapid weight-loss facilitates the preservation of 
FFM and subsequently REE. VLCD appears to result in more favourable 
changes in body composition than previously reported. Moreover, using 
our mathematical model, weight-loss can be predicted within an accu-
racy of <2 kg, supporting the potential application of modelling in clinical 
weight management.
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PO1.03
Saturated fat increases inflammation and disease progression 
through dysregulation of cellular and lipid metabolism 
in obesity-linked oesophageal and colorectal cancer
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Roche, H. M.5
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Obesity-linked osephageal adenocarcinoma (OAC) and colorectal cancer 
(CRC) incidence rates are rising, wherein expanding visceral adipose tis-
sue is a key source of obesity-related inflammation that maybe import-
ant in disease pathogenesis[1]. Different dietary fatty acids elicit different 
immuno-metabolic characteristics in obesity. High-fat diets (HFD) rich 
in saturated fatty acids (SFA) induce a pro-inflammatory and hyper-
tropic adipose profile, with insulin resistance [2]. In contrast, HFD rich 
in monounsaturated fatty acids (MUFA) do not, despite equal obesity[2]. 
It is unknown whether replacement of SFA with MUFA impact immu-
no-metabolic pathways to alter cancer progression in OAC and CRC. This 
study addressed the hypothesis that SFA may promote initiation and pro-
gression of cancer, whereas MUFA may impede this effect in cell models 
that reflect the progressive stages of OAC and CRC. For OAC, QH cells 
represent the Barrett’s metaplasia stage while OE33 cells are representa-
tive of oesophageal carcinoma. For CRC, HKE3 and HCT116 are isogenic 
colon cancer cell lines, which differ by the presence of an activated kRas 
allele. Cells were treated with 250μM of SFA palmitate (PA) or MUFA 
oleate (OA) for 48 hours. Cytokine secretion was profiled by ELISA. Real-
time metabolic rates were profiled with a Seahorse XFe24 Analyzer. Mass-
spectrometry quantitative proteomic analysis was completed to determine 
the altered immuno-metabolic pathways in different disease states. 
PA increased IL-8 secretion in comparison to OA, in metaplastic QH 
cells but less so in OE33 OAC cells. In CRC cells, PA increased pro- 
inflammatory cytokine release compared to OA. Real-time metabolic 
analysis showed a greater increase in glycolysis and a reduction in mito-
chondrial ATP production in both QH and OE33 cells treated with PA. 
Proteomic signatures indicates that PA treatment affects glucose and lipid 
metabolism in metaplasia cancer cells lines. Cytokine profiling, real-time 
metabolic assays and proteomic analysis is on-going to ascertain the inter-
action between PA versus OA in increasing stages of disease progression. 
Cellular immuno-metabolism was greatly impacted by PA but not by OA. 
This basic insight in relation to the impact of different dietary elements 
within obesogenic diets is important in terms of understanding whether 
novel dietary interventions could be considered as a supplementary treat-
ment approach to manage and/or prevent OAC and CRC progression.

PO1.04
Food supplements to reduce intestinal saccharide uptake

Muijsenberg, A.; Troost, F.; Sthijns, M.
Centre for Healthy Eating and Food Innovation, division Food Innovation and 
Health, School of Nutrition and Translational Research in Metabolism (NUTRIM), 
Maastricht University, 5911 BV Venlo, The Netherlands

Introduction: More than 650 million people worldwide have been diag-
nosed with obesity in 2016. Excess consumption of food high in sugars is 
one of the main factors contributing to obesity. Obese individuals have 
increased expression of intestinal saccharide transporters and therefore 
show an increased intestinal uptake of saccharides compared to healthy 
controls. In this study it has been investigated whether food supplements* 
affect intestinal saccharide uptake. It is hypothesized that the food supple-
ments decreased intestinal saccharide uptake. 

Methods: To investigate this, Caco-2 cells were differentiated into entero-
cytes to resemble the small intestinal epithelium on a Transwell set-up, and 
subsequently exposed to the supplements of interest at different concentra-
tions and exposure times. First, differentiated Caco-2 cells were exposed 
to 1 mM glucose and 0.5 mM fructose for 30 minutes. Subsequently, intes-
tinal epithelial uptake of glucose and fructose was measured by determin-
ing the basolateral glucose and fructose concentration using the Amplex 
Red glucose assay and NBD-fructose. All experiments were performed 
in N≥3. Glucose and NBD-F concentrations were assessed for statistical 
significance using a two-tailed unpaired samples t-test.
Results: Two of the investigated food supplements decreased glucose and 
fructose transepithelial transport. 
Conclusion: The investigated food supplements decreased intestinal sac-
charide transport. The investigated food supplements can be a potential 
novel strategy to induce and maintain weight loss for a longer period of 
time via modulation of intestinal glycemic control. The food supplements 
could be incorporated in a novel food innovation that could contribute to 
weight loss in obese individuals. 

*Note: Some information has been left out due to confidentiality issues.
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Introduction: The higher cancer susceptibility of people with severe obe-
sity and the relationship among diet, obesity and gut microbiota are well 
established. However, the molecular mechanisms that underlie this cross-
talk are still under investigation. A chronic low-grade inflammation, oxi-
dative stress and circulating microbial metabolites are common features 
in people with obesity. In order to find predictive biomarkers, we carried 
out a longitudinal study on 36 patients with severe obesity undergoing 
bariatric surgery (BS, sleeve gastrectomy).
Methods: The 16S rRNA metagenomics sequencing in stool and saliva 
sample was performed, before and after intervention. Analyses of i) 
 clinical/anthropometric parameters; ii) circulating inflammatory/oxida-
tive markers; iii) NMR serum metabolic profiles and iv) reverse phase 
protein array (RPPA) of specific DNA damage response (DDR) players 
were also carried out. 
Results: After BS, a significant increase of alpha and beta diversity and 
specific changes of microbial composition strongly suggest the restoration 
of eubiosis. A pro-health profile is also supported by clinical/anthropo-
metric parameters, by the reduction of circulating inflammatory and 
oxidative markers as well as by the metabolic profiles’ changes. In addi-
tion, significant variations have been also observed in saliva microbiota. 
Furthermore, the activation of DDR/senescence markers in visceral adi-
pose tissue biopsies in patients with obesity versus what observed in the 
normal weight counterpart has been found. 
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Conclusions: These data suggest that the presence of senescent cells, in 
the first obesity target organ, can contribute to the deleterious long-term 
effects, such as inflammation and tissue dysfunction, frequently associated 
to this pathological phenotype. In order to gain insight into the molecular 
mechanisms that underlie the obesity-related complications remission, a 
correlation network will be discussed.
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Food intake is regulated through the secretion of gut hormones from ente-
ro-endocrine cells (EECs) upon feeding and fasting cues. Obese individ-
uals have a disturbed regulation of gut hormone release, which promotes 
further weight gain, and an increased gut permeability, which contrib-
utes to inflammation. SCFAs, the main metabolites from fermentation of 
dietary fibers, improve gut health by affecting gut hormone release and 
integrity. We hypothesize that SCFAs may act on their receptors, free fatty 
acid receptors (FFAR) 2 and 3, which are expressed on stem cells, to either 
increase absorptive cells for gut integrity and/or promote the number of 
EECs and hence the release of satiety hormones in obese patients. 
Human 3D enteroids were generated from stem cells in resection speci-
mens from the jejunal mucosa of obese patients undergoing Roux-en-Y 
gastric bypass surgery. Morphological characteristics, RT-qPCR, whole-
mount enteroid immunostaining and radioimmunoassay were performed 
to evaluate enteroids as a research model. Differentiation of enteroids was 
initiated after 4 days of expansion. At the start of differentiation, enteroids 
were stimulated with SCFAs (300µM, 1mM), FFAR-2 agonist (371725, 
1µM), FFAR-3 agonist (AR420626, 1µM) or vehicle. The effect of SCFAs 
and FFAR-agonists on stem cell differentiation towards EECs was evalu-
ated by measuring relative gut hormone mRNA expression.
A significant correlation was observed between the relative mRNA expres-
sion of gut hormones in the mucosa and in the enteroids, indicating that 
the EEC signature from the primary tissue was kept in enteroids. Whole-
mount enteroid immunofluorescence co-localization studies showed that 
gut hormones with similar functions were co-localized (e.g. motilin and 
ghrelin, 70% co-localization). In addition, feeding cues (e.g. peptone) 
inhibited, while fasting cues (e.g. norepinephrine) increased ghrelin 
release, indicating that enteroids were functional. 
Stem cell differentiation is affected after addition of SCFAs in obese 
enteroids in a concentration-dependent manner. At 1mM, SCFAs signifi-
cantly (P<0.05) reduced the mRNA expression of goblet (mucin 2, -79%) 
and enteroendocrine cells (chromogranin A: -70%, ghrelin: -77%, motilin: 
-80%, proglucagon: -67%, cholecystokinin: -66%, somatostatin: -69%). A 
trend (P=0.12) towards an increase in absorptive cells (alkaline phospha-
tase: 49%) was observed. FFAR-2 and -3 agonists did not affect stem cell 
differentiation in obese enteroids. 
Enteroids keep the EEC signature of the primary tissue, indicating that 
enteroids are a representative research model. SCFAs induce a switch in 
stem cell commitment towards the absorptive lineage in a concentra-
tion-dependent manner in obese enteroids. This effect is not mediated 
through the activation of FFARs on intestinal stem cells. We conclude that 

dietary fibers have the potential to increase gut integrity at the expense of 
EECs by altering stem cell fate.
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A novel microscopy tool to study in vitro lipid droplet 
dynamics in human primary myotubes
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Introduction: High levels of intramyocellular lipid droplets (LDs) are 
associated with insulin resistance. Insulin sensitive athletes, however, have 
similar intramyocellular lipid levels as type 2 diabetes (T2DM) patients. 
LDs are dynamic organelles which release and store fatty acids (FAs) 
depending on energy demand. LD dynamics may be an underlying factor 
explaining this athlete’s paradox. We aimed to develop an in vitro fluores-
cent microscopy tool to study LD dynamics in human primary myotubes 
(HPM) from athletes and T2DM patients.
Methods: HPM were incubated overnight with 50 µM oleate and trace 
amounts of Bodipy-FL (green)-labeled C12-FA, followed by a 6-hour 50 
µM oleate incubation with trace amounts of Bodipy 558/568 (red)-labeled 
C12-FA. ImageJ scripts were developed to analyze the Bodipy labeled-FA 
incorporation into LDs. To examine if the combined use of both Bodipy-
labeled FAs resulted in visualization of all LDs, we stained LDs with MDH.
Results: All LDs were labeled as indicated by Manders coefficients M1 
and M2 of MDH with any of the Bodipy’s approaching 1.000 (0.998 and 
0.979 for Bodipy 558/568; 0.976 and 1.000 for Bodipy-FL). Bodipy-FL to 
Bodipy 558/568 content permitted to make the distinction between three 
LD pools (pre-formed, incorporating and new). Live-cell experiments 
showed that LD formation in HPM from an athlete occurred more rapidly 
compared to HPM from a T2DM patient and plateaued after 10 hours.
Conclusion: The use of two fluorescently-labeled FAs in combination 
with our developed ImageJ scripts is a promising tool to study LD dynam-
ics in HPM. This methodology permits the detection of differences in LD 
formation rate in HPM from an athlete vs. a T2DM patient. More studies 
are needed to confirm this observation and to examine if regional differ-
ences within the cell exist with respect to FA incorporation rate into LDs 
and if this is different in HPM from athletes vs. T2DM.
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Introduction: Detrimental consequences of antibiotic treatment may 
include long-lasting disruption of the gut microbiota. Previous studies 
found no negative effects of antibiotics on metabolic health, although 
individualized responses were observed. Here, we aimed to investigate 
the subject-specific response to vancomycin use in tissue-specific insu-
lin sensitivity by stratifying individuals based on presence of antibiotic 
resistance genes (ARGs) or opportunistic pathogens (OPs) in the baseline 
fecal microbiota.
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Methods: Quantitative Polymerase Chain Reaction (qPCR) was used to 
detect ARGs and OPs in DNA isolated from fecal samples of 56 males with 
overweight/obesity (Body Mass Index: 25-35 kg/m²) and impaired glucose 
metabolism (fasting plasma glucose ≥ 5.6 mmol/L and/or 2-hour glucose 
7.8-11.1 mmol/L). A two-step hyperinsulinemic-euglycemic clamp was 
performed to determine tissue-specific insulin sensitivity. Abdominal 
subcutaneous adipose tissue (AT) gene expression was assessed using 
Affymetrix microarray. Gut microbial composition was determined using 
the Human Intestinal Tract Chip (HITChip) microarray.
Results: At baseline, the vancomycin resistance gene vanB was present in 
60% of our population. In individuals that were vanB-negative at base-
line, AT insulin sensitivity (insulin-mediated suppression of plasma free 
fatty acids) improved during vancomycin use, while it decreased among 
vanB-positive individuals (% change post versus baseline: 14.1±5.6 vs. 
-6.7±7.5% (p=0.042)). The vancomycin-induced increase in AT insu-
lin sensitivity was accompanied by downregulation of inflammatory 
pathways and enrichment of extracellular matrix remodeling pathways 
in AT. In the vanB-positive group, well-known vanB-carrying bacteria, 
Enterococcus and Streptococcus, expanded in the gut microbiome. 
Conclusion: In conclusion, fecal carriage of vanB influences the response 
to vancomycin use in both microbial composition and AT biology in 
males with overweight/obesity. These findings may prove important for 
future research, especially in metabolically compromised populations.
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Investigating the transcriptional changes in obesity between 
the small intestinal segments (duodenum, jejunum and ileum) 
using lean (CTL) and diet-induced obese (DIO) mice
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Introduction: Obesity is a metabolic disease which affected 13% of the 
world’s population in 2016; it is a pressing public health issue (WHO,2016). 
Many patients with obesity develop type II diabetes and treatments that 
surgically reorder the small intestine (SI) or prevent nutrient contact with 
the duodenal epithelium, result in metabolic improvement prior to weight 
loss. The physiological mechanisms behind these changes are not well 
understood. This study aimed to investigate the transcriptional differences 
between the small intestinal segments to gain a better understanding of 
the pathological role that the SI plays in obesity. 
Methods: Obesity and glucose intolerance was induced by feeding mice 
a 60% high fat diet (HFD) (DIO mice) and lean mice were fed a chow 
diet (CTL) for 13 weeks. All intestinal segments were harvested at 13 
weeks whilst the duodenum of mice in a separate group were additionally 
collected after exposure to HFD for 7 weeks. DIO and CTL mice were 
subjected to physiological and weight testing to confirm that they were 
metabolically obese. DIO mice had significantly higher fed and fasting 
blood glucose concentrations, blood insulin levels and total cholesterol 
compared to age-matched CTL mice at 7 and 13 weeks (p < 0.05). RNA 
was extracted from intestinal tissue and bulk RNA sequencing was per-
formed. Subsequently, differential gene expression analysis of the counts 
data was generated with the DESeq2 package in R studio. 
Results: DIO mice at 13 weeks displayed the highest number of signif-
icant differentially expressed (DE) genes in the duodenum followed by 
the jejunum, and then the ileum (p < 0.05). Principal component anal-
ysis (PCA) plots for the SI showed diet and segment-based clustering. 
Gene set enrichment analysis was performed (GSEA) (p <0.1) using the 
Hallmark and Gene Ontology Biological Process datasets revealing the 
interferon alpha/gamma response pathways most significantly enriched in 
the duodenum of DIO mice at 13 weeks but not at 7 weeks. Leading-edge 
analysis identified the gene sets contributing to the pathway enrichment. 
Conclusion: Changes within the pathways at 13 weeks are likely to be due 
to long-term exposure of a high-fat diet and obesity rather than a direct 
effect of lipids on the duodenum, as the majority of changes were not seen 
at 7 weeks. Further in-vitro analysis, of the enriched pathways may help us 
uncover some of the mechanistic changes that occur in obesity.
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Adaptive thermogenesis: a new explanation
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Introduction: Adaptive thermogenesis, defined as lower than predicted 
post-absorptive resting energy expenditure (REE) during energy deficit 
and higher than predicted REE during over-nutrition, is most pronounced 
during an energy deficit and less pronounced or non-existent during 
over-nutrition. Adaptive changes in REE are typically derived from REE 
measurements under post-absorptive conditions, defined as a 12- to 14-h 
overnight fast. However, there is evidence for the presence of diet-induced 
thermogenesis during the interval as defined. Diet induced thermogen-
esis shows a diurnal pattern with a maximum after the evening meal 
and a minimum during overnight sleep [1]. Resting energy expenditure 
increases in the morning after waking-up and before food consumption, 
and the increase occurs in two steps [1]. The first step can be explained 
by arousal, the second step likely is induced by thermogenesis from con-
sumed nutrients the day before, as indicated by substrate oxidation.
Methods: In a study on effects of consumption of full-fat or reduced-fat 
products on energy expenditure and substrate oxidation, subjects were fed 
to estimated energy balance in a respiration chamber after 6 months [2].
Results: Respiratory exchange ratio before breakfast, at 14.5 h after the 
main meal the night before, was close to the value of the 24-h respira-
tory exchange ratio, 0.84 and 0.86 for the full-fat and the reduced-fat diet, 
respectively. Individual respiratory exchange ratio values were positively 
related to body mass index of the participants, indicating delayed food 
processing in participants with higher energy requirement and thus a 
higher energy intake to maintain energy balance. Thus, REE after a 12- to 
14-h overnight fast, as a reference for the assessment of adaptive ther-
mogenesis, reflects REE under fasting conditions with ’fasting’ defined as 
absence of consumption during 12- to 14-h, but does not imply absence of 
food processing inducing thermogenesis.
Conclusion: Resting energy expenditure, as measured after a 12- to 
14-h overnight fast, includes diet induced thermogenesis and does not 
reflect fasting REE. Adaptive thermogenesis, as observed as a decrease of 
REE after a 12- to14-h overnight fast during energy restriction, can be 
explained by a decrease to real fasting REE. Only during energy restric-
tion, REE reaches fasting REE, explaining why adaptive thermogenesis is 
most pronounced during an energy deficit. Resting energy expenditure 
measured under post-absorptive conditions, defined as a 12- to 14-h 
overnight fast, includes basal energy expenditure and diet induced ther-
mogenesis. Adaptive thermogenesis, already observed after very modest 
changes of energy intake, and calculated as the difference between mea-
sured and predicted REE, may be explained by a difference in diet induced 
thermogenesis between predicted REE and measured REE. 
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Introduction:Several studies have associated glucose-6-phosphate dehy-
drogenase (G6PD) overexpression with weight gain and obesity due to its 
roles in proinflammatory signalling (1-3). However, a systematic review of 
the recent literature where the reported findings are synthesized and eval-
uated has not been conducted. This systematic review aimed at analysing 
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and evaluating the latest 10-year publications to gain understanding on 
the associations of G6PD with adipose tissue inflammation and obesity.
Methods: The search strategy was performed using Pubmed and 
Medline databases. The following terms were used to search in titles and 
abstracts with Boolean operators: “G6PD,” “G-6-PD,” “G6PD deficiency,” 
“G-6-PD deficiency,” “G6PDD,” “Glucosephosphate dehydrogenase,” 
“Glucosephosphate dehydrogenase deficiency,” “BMI,” “body-mass-in-
dex,” “body weight,” “bodyweight,” “body mass index,” “obesity,” “adipos-
ity,” obes*, adipo*. A filter to limit studies in the last 10 years was used. 
Articles were last searched on 25 April 2021. Duplicated studies from the 
two databases were checked. 
Results: Two hundred fourteen records were identified, 135 of which were 
duplications. Sixty-nine records were excluded: 66 lacked association of 
G6PD expression with obesity or weight regulation, two could not be 
retrieved, and one was a commentary. Ten publications were included in 
the analysis with eight, two and one studies involving mice, human, and 
fish, respectively; four were randomized controlled trials.
Reports suggested that G6PD activity or level is increased in the obese, 
and its expression or overexpression associates with increasing BMI and 
lipogenesis due to oxidative stress or chronic adipose tissue inflammation; 
in the same way, G6PD defect or deficiency was linked with insulin resis-
tance amelioration and weight reduction. The role of G6PD in affecting 
redox balance and lipid accumulation as an NADPH-producing enzyme 
was found central to these findings. Four of the included studies involved 
diet inclusion or pharmacotherapeutic interventions with the use of res-
ervatrol and nicotinamide to suppress G6PD activity, which may hence 
reduce weight.
Conclusion: All studies collectively indicated a positive association of 
G6PD overexpression with adipose tissue inflammation and obesity, with 
bidirectional repercussions: G6PD defect or deficiency associate with 
reduced weight. This may have implications on populations with high 
prevalence of obesity and/or G6PD deficiency, and in developing thera-
peutic interventions for obesity.
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Introduction: Novel bioimpedance devices facilitate a rapid body com-
position analysis; however, their agreement with other validated methods 
is still under discussion. This study aimed to evaluate the agreement in 
total body fat percentage (%BF) between the Skulpt Chisel®, an electrical 
impedance myography (EIM) analyzer, and three bioelectrical impedance 
analysis (BIA) devices in healthy adults. 
Methods: A total of 116 young college students (82F; 33M; 22.6±4.2 
years; 72.3±16.2 kg; 168.9±8.7 cm) participated in this cross-sectional 
study. Subjects with optimal hydration status (1.011 ± 0.006 USG) were 
included. The %BF was randomly assessed using four. 

Methods: i) a multi-frequency tetrapolar BIA device (InBody 770); ii) a 
bipolar  single-frequency foot-to-foot BIA device (Tanita BC-533); iii) a 
tetrapolar BIA device (Omron HBF-514C); and, iv) a single-frequency 
EIM analyzer (Skulpt Chisel®) applied on 12 anatomical sites on each side 
of the body. Analysis of variance with Bonferroni correction, correlation 
coefficient and Bland and Altman plot analysis were used for comparative 
analysis among the methods.
Results: The %BF estimates were 24.9±8.8, 22.0±9.0, 27.7±9.1 and 24.4 
± 8.4 for the InBody 770, Tanita BC-533, Omron HBF-514C and Skulpt 
Chisel®, respectively. Significant differences were found for all methods 
(p<0.001). The post hoc analysis revealed no differences between in %BF 
for InBody 770 and Skulpt Chisel® (p>0.05); however, these two meth-
ods were significantly different from Tanita BC-533 and Omron HBF-
514C. Correlations among devices were significant and large (0.68–0.91) 
(Table  1). The InBody 770, as standard criterion (Brewer et al. 2021), 
showed higher agreement with Skulpt Chisel® (bias [95% lower to upper 
limit of agreement]; 0.47 [-11.08 to 11.9]) in comparison to the Tanita 
BC-533 (2.87 [-6.78 to 12.53]) and Omron HBF-514C (-2.84 [-10.54 to 
4.86]) scanners (Figure 1).

Fig. 1. Bland-altman analysis between the different impedance devices.
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Conclusion: While Tanita BC-533 underestimates and Omron HBF-514C 
overestimates %BF, the Skulpt Chisel® seems to be a low-cost, easy-to-ap-
ply and valid method to evaluate body composition. Based on our results, 
the Skulpt Chisel® and InBody 770 devices may be used interchangeably 
to estimate %BF in apparently healthy and well-hydrated young adults. 
Reference
Brewer, G. J., Blue, M., Hirsch, K. R., Saylor, H. E., Gould, L. M., Nelson, A. G., & 

Smith-Ryan, A. E. (2021). Validation of InBody 770 bioelectrical impedance 
analysis compared to a four-compartment model criterion in young adults. 
Clinical physiology and functional imaging, 41(4), 317–325.

PO1.13
Whole-genome bisulfite sequencing reveals dysregulated 
regulation of insulin signalling in liver of obese and type 2 
diabetic subjects

Krause, C.1; Feustel, E.1; Wagner, J.2; Wolter, S.2; Mann, O.2; Lehnert, H.3; 
Kirchner, H.1
1Institute for Human Genetics, Division Epigenetics & Metabolism,  
University of Lübeck, Lübeck, Germany 
2Department of General, Visceral and Thoracic Surgery, University Medical 
Center Hamburg-Eppendorf, Hamburg, Germany 
3Paris Lodron University of Salzburg, Salzburg, Austria

Introduction: Obesity represents a main risk factor to develop insulin 
resistance and type 2 diabetes (T2D). Both diseases are caused to a large 
extend by malnutrition and lack of exercise, which influence epigenetic 
marks in a tissue specific manner. DNA methylation is one epigenetic 
mechanism, which represents a modification of CpG sites within the 
genome. These differentially methylated sites have the potential to cause 
a dysregulation of gene expression by altering the binding of e.g. tran-
scription factors. We hypothesise that altered DNA methylation in liver is 
associated to a dysregulation of hepatic gene expression. These genes are 
putatively involved in insulin signalling, whole-body glucose homeostasis 
and lipid metabolism and contribute to the development of insulin resis-
tance and T2D in obese individuals.
Methods: Liver samples from 28 diabetic and 46 non-diabetic obese 
subjects collected during bariatric surgery were used to assess the DNA 
methylome with a 10-fold coverage by whole genome bisulfite sequenc-
ing (WGBS) and the transcriptome by RNAseq. The cohort design aims 
to identify obesity-independent risk genes for the development of T2D. 
Relevant CpG sites from differentially methylated regions (DMRs) of 500 
bp were validated by the gold standard method bisulfite pyrosequencing. 
Differentially expressed genes were validated by TaqMan qPCR. 

Results: We identified 11,666 DMRs within 4791 genes and their respec-
tive promoter. An overlap with transcriptomic data from RNAseq revealed 
that 95 of these genes were also differentially expressed in diabetic liver 
with enrichment in metabolic pathways. Pyrosequencing validated that 
methylation of two DMRs within the gene Insulin receptor substrate 1 
(IRS1) was significantly increased (DMR1 7.7 %, p=0.0008; DMR2 13.4 
%, p=0.0065) in diabetic subjects, which was also associated to increased 
fasting glucose levels (DMR1 p=0.0385) and aging (DMR1 p=0.00007; 
DMR2 p= 0.0004). Additionally, aberrant methylation at both DMRs cor-
related negatively with IRS1 gene expression from qPCR measurement 
(DMR1 p=0.0138, DMR2 p= 0.0323). IRS1 expression correlated nega-
tively with HbA1c levels (p=0.0368) and degree of liver fibrosis and ste-
atosis (p=0.0497) in the whole cohort. 
Conclusion: By performing WGBS for the first time in liver of obese sub-
jects we identified 247 DMRs with simultaneous altered gene expression. 
Many of these are associated with hepatic insulin signalling, including 
IRS1. CpG sites in the IRS1 promoter are known to be differentially meth-
ylated in adipose tissue of obese human subjects. In this study, we iden-
tified and validated DNA hypermethylation at two novel DMRs within 
exon 1 of IRS1 as potential cause for the hepatic decrease of gene expres-
sion in T2D.

PO1.14
The association between the EAT-Lancet Planetary Health 
Diet and changes in anthropometric measures during 7 years 
of follow-up in Finnish adults

Suikki, T.1; Maukonen, M.1; Kaartinen, N. E.1; Harald, K.1; Pajari, A.2; 
Männistö, S.1
1Department of Public Health and Welfare, Finnish Institute for Health and 
Welfare, Helsinki, Finland 
2Department of Food and Nutrition, University of Helsinki, Helsinki, Finland

Background: Nutrition, especially energy intake, is focal in predicting 
anthropometric changes. However, the role of diet quality in anthropo-
metric changes need further study. Especially, results on the role of the 
EAT-Lancet Planetary Health Diet considering both environmental and 
human health are scarce.
Aim: Our aim was to examine if the diet quality assessed with dietary 
index based on the EAT-Lancet Planetary Health Diet predicts changes in 
anthropometric measures during a 7-year follow-up period.
Methods: In total 4371 participants (56 % women, aged ≥ 30 years) from 
two Finnish cohorts (Health 2000−2011 and DILGOM 2007−2014) were 
included. Diet was assessed with a validated 130-item food frequency 
questionnaire. Diet quality was evaluated with dietary index based on the 
EAT-Lancet Planetary Health Diet (PHD) adapted for the Nordic food 
culture (score range 0−13 points). Body weight, height and waist circum-
ference (WC) were measured, and the body mass index (BMI) was cal-
culated (kg/m2) at baseline and follow-up. In the analyses the follow-up 
period was standardized to a 7-year period. Associations between the 
baseline dietary index and changes in anthropometrics (%) during the 
follow-up were analyzed with multivariable linear regression. Both sexes 
were analyzed together as no interaction between dependent variable 
(change in weight, BMI or WC), dietary index and sex was found. 
Results: Mean PHD score was 3,8 (ranging from 0 to 11). We did not find 
any significant association between the PHD score and changes in weight 
(β=-0.042, p=0.58), BMI (β=-0.047, p=0.53), or WC (β=-0.042, p=0.56) 
during the follow-up period of seven years. 
Conclusion: According to this study, the diet quality at baseline assessed 
with the EAT-Lancet Planetary Health Diet does not predict changes in 
anthropometric measures in Finnish adult population. In the previous 
study based on the EPIC-Oxford data (n=46069) they found an associa-
tion between lower BMI and the Planetary Health Diet in the population 
including a large proportion of vegetarians. However, as the adherence 

Tab. 1. Means, standard deviations, and correlations with confidence 
intervals

Variable M SD 1 2 3

1. InBody 24.87 8.83

2. Omron 27.71 9.14 .90**
[.87,93]

3. Tanita 22.00 8.96 .85**
[.79,89]

.91**
[.87,94]

4. Skulpt 24.40 8.35 .77**
[.68,83]

.68**
[.57,77]

.71**
[.60,79]

Note. M and SD are used to represent mean and standard deviation, 
 respectively. Values in square brackets indicate the 95% confidence interval 
for each  correlation. The confidence interval is a plausible range of population 
correlations that could have caused the sample correlation. * Indicates p < 0.05; 
** Indicates p < 0.01.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts86

to the Planetary Health Diet is low in this study population the role of 
the Planetary Health Diet on anthropometric changes is rather difficult 
to evaluate. 
References 
1. Willett W, et al. Food in the Anthropocene: the EAT-Lancet 

 Commission on healthy diets from sustainable food systems. Lancet. 
2019;2;393(10170):447−492.

2. Heistaro S (ed). Methodology report, Health 2000 survey. Publications of 
National Public Health Institute B26/2008, Helsinki.
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Effect of saturated vs unsaturated dietary fat on leptin 
signalling in mouse white adipose tissue

Felipe, J. F.1; González, V. C.1; Izquierdo, N. D.2; Martos, B. S.2;  
Gayo, M. R.1; Palacios, B. M.1
1Department of Pharmaceutical and Health Sciences. School of Pharmacy, 
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2Department of Psychobiology, School of Psychology, Universidad Nacional 
de Educación a Distancia, Madrid, Spain

Introduction: High-sugar and high-fat foods promote white adipose tis-
sue (WAT) expandability and a concomitant increase of leptin produc-
tion, able to trigger leptin resistance in different tissues, including WAT 
(Wang et al., 2000). The contribution of each diet component (sugar, sat-
urated fat and unsaturated fat) to this endocrine alteration remains to be 
characterized.
Aim: To evaluate the effect of unsaturated (UOLF) versus saturated 
(SOLF) diets on leptin production and leptin receptor (LepR) responsive-
ness in subcutaneous and visceral WAT. 
Methods: Five-week-old C57BL male mice fed standard rodent chow 
(SD) or diets containing 40% of either high oleic sunflower oil (UOLF) 
or palm kernel oil (SOLF). After eight weeks of dietary treatment, mice 
received a single dose of leptin (1 mg/kg) and WAT samples were handled 
for further PCR and western blot analysis. 
Results: In the Sc-WAT, leptin increased STAT3 (p<0.05), AKT (p<0.05) 
and AMPK (p<0.05) phosphorylation in both UOLF and SOLF mice. In 
addition, SOLF itself increased basal levels of pSTAT3 (p<0.01). In the 
case of Vis-WAT, leptin increased STAT3 (p<0.05) and AKT (p<0.01) 
phosphorylation in UOLF and SOLF mice. Moreover, SOLF itself 
increased basal levels of pAKT (p<0.05). Besides that, leptin mRNA levels 
were increased by UOLF in Sc- and Vis-WAT, while SOLF repressed leptin 
gene expression in the Vis-WAT. 
Conclusions: Our study demonstrates that the intake of saturated and 
unsaturated fat differently affects both leptin production and LepR 
functionality.

PO1.16
The relation between visceral fat and lung function  
in the general population is in part mediated by CRP  
and leptin

Eijmael, M.1; Le Cessie, S.1; Slats, A.2; Hiemstra, P.2; Thijs, W.3; Lamb, H.4; 
Willems Van Dijk, K.5; Rosendaal, F.1; De Mutsert, R.1
1Department of Clinical Epidemiology, Leiden University Medical Center, 
Leiden, the Netherlands 
2Department of Pulmonology, Leiden University Medical Center, Leiden, 
the Netherlands 
3Department of Pulmonology, Noordwest Ziekenhuisgroep, Alkmaar, 
the Netherlands 
4Department of Radiology, Leiden University Medical Center, Leiden, 
the Netherlands 
5Department of Human Genetics, Leiden University Medical Center, Leiden,  
the Netherlands, Department of Internal Medicine, division Endocrinology, 
Leiden University Medical Center, Leiden, the Netherlands

Introduction: Abdominal obesity is associated with reduced lung func-
tion. It remains unclear whether this results mainly from mechanic 
pressure, or whether the amount of visceral fat also plays a role via 
inflammation. Our aim was to examine the specific association between 
visceral fat and lung function, and the role of pro-inflammatory markers 
C-reactive protein (CRP), Glycoprotein acetylation (GlycA), fractional 
exhaled nitric oxide (FeNO), and the adipocyte derived hormones leptin 
and adiponectin.
Methods: In this cross-sectional analysis of the Netherlands Epidemiology 
of Obesity study, visceral fat was measured by magnetic resonance imag-
ing and lung function by spirometry. With multivariate linear regression 
we examined the association between visceral fat and lung function, and 
mediation by CRP, GlycA, FeNO, leptin, and adiponectin.
Results: We included 2,266 participants with a mean (SD) age of 56 (6) 
years and visceral fat of 90 (56) cm2. Per SD of visceral fat, FEV1 was 3.6% 
lower (95% confidence interval (CI): -4.9,-2.4), and FVC was 3.6% lower 
(95% CI: -4.6,-2.6), after adjusting for confounding factors and for total 
body fat and waist circumference. The association between visceral fat and 
lung function attenuated after additional adjustment for CRP and leptin. 
With this adjustment, per SD of visceral fat, FEV1 was 2.8% lower (95% 
CI: -4.0,-1.5), and FVC was 2.9% lower (95% CI: -3.9,-1.8). No mediation 
was observed by GlycA, FeNO and adiponectin.
Conclusion: In a middle-aged general population with a lung function 
within the normal range, visceral fat was specifically associated with 
reduced lung function. This association was in part mediated by CRP 
and leptin.

PO1.17
Short- and long-term effects of bariatric surgery 
on Non Alcoholic Fatty Liver Disease in patients with obesity 
measured by 2D-Shear Wave Elastography and different 
serological markers

Bettini, S.1; Milan, G.1; Bombonato, G.2; Stoyanova, S. G.1; Fabris, R.1; 
Dal Prà, C.1; Pontesilli, G. M.1; Foletto, M.1; Prevedello, L.1; Favaretto, F.1; 
Angeli, P.2; Busetto, L.1; Vettor, R.1
1Department of Medicine, Internal Medicine 3, University of Padua, Center for 
the Study and the Integrated Treatment of Obesity, Padua Hospital, Padua, Italy 
2Internal Medicine 5, Department of Medicine, University of Padua, Padua, Italy

Introduction: Non Alcoholic Fatty Liver Disease (NAFLD) represents 
one of the main co-morbidities in patients with obesity (PwO). Although 
liver biopsy is considered the gold standard for NAFLD diagnosis, it 
can’t be used in the screening of the general population and in the fol-
low up of patients with a high prevalence of NAFL and Non Alcoholic 
SteatoHepatitis, according to recent guidelines [1]. Thus, the usage and 
validation of non-invasive tests (NITs) are required. Several studies 
showed NAFLD improvement following bariatric surgery, but few data 
have been collected in PwO using imaging techniques and NITs in the 
follow-up. Our study evaluates PwO before and after weight loss analysing 
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NAFLD outcomes by 2D-Shear Wave Elastography (2D-SWE) and differ-
ent NITs in a short (6 months) and long-term (4 years) follow-up. 
Methods: 34 patients were enrolled by our Center and underwent com-
plete clinical evaluation 1 month before, 6 months and 4 years after 
bariatric surgery. Anthropometric data, biochemical measurements, 
inflammatory markers and fibrosis indexes (FIB-4, AST/ALT, APRI) have 
been collected. Moreover the caspase-cleaved fragments of the intermedi-
ate filament keratin 18 (K18), indicative of apoptosis, and the Enhanced 
Liver Fibrosis test (ELF) were quantified by M30 Apoptosense® ELISA 
(PEVIVA, VLVbio AB, Sweden) and ADVIA Centaur XP system (kindly 
provided by Siemens Healthcare Italy), respectively. FGF21 levels were 
measured in serum samples by ELISA (BioVendor, Czech Republic). Liver 
fibrosis (liver stiffness) was quantified by 2D-SWE and liver steatosis was 
obtained by comparing liver and kidney parenchyma. Due to some drop-
out, all data were collected from 26 patients.
Results: Weight loss (WL) was significant at 6 months and was main-
tained at 4 years. A parallel reduction in blood glucose and triglycerides 
level was observed. Liver stiffness was higher in patients with steatosis, 
and showed a decreasing trend over time correlating with waist circum-
ference (WC). The number of PwO with higher degrees of steatosis sig-
nificantly decreased over time (x² p=0.031) and steatosis was correlated 
with Body Mass Index and WC. In our cohort only the AST/ALT ratio 
displayed a significant increase during the follow up, as expected, while 
the other fibrosis markers and ELF test did not significantly change after 
WL. M30 K18 levels were significantly decreased both at 6 months and 
4 years, while FGF21 was significantly reduced in blood only after long-
term follow-up. 
Conclusion: WL obtained by bariatric surgery displayed favourable 
short-term and long-term effects in PwO and NAFLD, which can be reli-
ably quantified by 2D-SWE as fibrosis and steatosis reduction. Among 
several fibrosis markers and indexes examined, M30 K18 seems the more 
promising. Our data suggest that FGF21 reduction could play a role in 
long-term improvement of liver fibrosis and steatosis. 
Reference
[1] EASL-EASD-EASO Clinical Practice Guidelines for the management of 

non-alcoholic fatty liver disease. J Hepatol. 2016 Jun;64(6):1388–402.  
doi: 10.1016/j.jhep.2015.11.004.
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Increased glucocorticoid receptor sensitivity is associated 
with less beneficial body composition in patients with obesity

Lengton, R.; Iyer, A. M.; van der Valk, E. S.; van der Voorn, B.; 
van Rossum, E. F.
Obesity Center CGG, Department of Internal Medicine, Division of 
Endocrinology, Erasmus MC, University Medical Center Rotterdam, Rotterdam, 
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Introduction: Mounting evidence points to an association between 
increased glucocorticoid (GC) action and weight gain. However, the 
response to GCs is not only determined by GC serum concentrations, but 
also by individual differences in tissue-specific sensitivity, influenced by 
genetic and acquired (e.g. disease-related) factors. The extent to which 
differences in GC sensitivity may influence development of (abdominal) 
obesity, or vice versa, is poorly understood. In this study we investigate the 
relation between GC sensitivity and (abdominal) obesity.
Methods: Anthropometric data (BMI, weight, waist circumference and 
dual-energy X-ray absorptiometry (DXA) scans) and peripheral blood 
mononuclear cells (PBMCs) were obtained at baseline (T0) and comple-
tion of 10 weeks of treatment (T1) from 16 patients with obesity (BMI 
≥ 30 kg/m2) undergoing a combined lifestyle intervention and cognitive 
behavioral therapy. The half maximal effective concentration of dexa-
methasone (DEX), mediating the transactivation (EC50) or transrepres-
sion (IC50) of responsive genes GC-induced leucine zipper (GILZ) or 
interleukin (IL)-2 and IL-6 respectively in PBMCs, was used as a measure 
of GC sensitivity. The associations of EC50 and IC50 with BMI, weight, 
waist circumference, DXA fat mass and DXA leans mass, were analysed 
using linear regressions.

Results: A lower IC50 of DEX-mediated transrepression of IL-6 at base-
line (higher sensitivity) was associated with higher DXA fat mass (% of 
total body mass) (β = -0.52, 95%CI = -0.86 to -0.19) and lower DXA lean 
mass (% of total body mass) (β = 0.52, 95%CI = 0.18 to 0.86). Interestingly, 
the lower the IC50 for DEX-mediated transrepression of IL-6 at baseline, 
the higher was the weight loss in the first 10 weeks of lifestyle interven-
tion (T1, β = 0.32, 95%CI = 0.04 to 0.60). Similar, but non-significant, 
associations were observed for IL-2. However, there were no associations 
between EC50 of DEX-mediated transactivation of GILZ and any of the 
above-mentioned anthropometrics variables. 
Conclusion: This study suggests that increased GC sensitivity is asso-
ciated with a less beneficial body composition in patients with obesity. 
Although, increased GC sensitivity at baseline was associated with weight 
loss at T1, further analysis of the data is in progress to determine whether 
this seeming contradiction is related to changes in GC sensitivity after 
lifestyle intervention.

PO1.20
Effect of Combined Roux-en-Y Gastric Bypass Surgery 
and Medical Therapy on the Visceral Adipose Tissue Proteome 
in the ZDSD Rat Model of Obesity and Type 2 Diabetes

White, J. W.1; Chuah, Y. H.2; Abdelaal, M.3; Le Roux, C. W.2; Docherty, N. G.1
1Department of Anatomy, School of Medicine, University College Dublin, 
Dublin, Ireland 
2Diabetes Complications Research Centre, University College Dublin, Dublin, 
Ireland 
3Plastic Surgery Department, Assiut University, Assiut, Egypt

Introduction: Metabolic dysfunction and accompanying inflammatory 
changes in visceral adipose tissue (VAT) are implicated in the pathogen-
esis of Obesity and Type 2 Diabetes (T2D). Improvements in VAT adipo-
cyte health may be integral to global improvements in metabolic control 
arising from intensive management of T2D. We sought to profile the 
proteomic response of the epididymal VAT depot to Roux-en-Y gastric 
bypass surgery associated weight loss plus medical therapy (RYGB/MT) in 
the Zucker Diabetic-Sprague Dawley (ZDSD) model of Obesity and T2D.
Methods: At 29 weeks of age, male ZDSD rats (n=13) were randomised to 
ad libitum food intake (Sham, n=7) or Roux-en-Y gastric bypass surgery 
plus metformin 300 mg/kg, rosuvastatin 10 mg/kg, fenofibrate 100 mg/kg, 
ramipril 1 mg/kg, and liraglutide 0.2 mg/kg (RYGB/MT, n=5). Using an 
LC-MS/MS approach, label free quantitative proteomics was performed 
on samples from the epididymal VAT depot obtained at 8-weeks fol-
low-up. Unpaired t-tests were performed to identify proteins that were 
differentially abundant between groups (p < 0.05). Multiple comparisons 
corrected gene set enrichment analysis (GSEA) was performed using 
g:profiler to discover significant pathway level alterations.
Results: In parallel to significant weight loss and improvements in met-
abolic control, expression rates of 41 proteins were significantly upregu-
lated and 26 proteins were significantly downregulated (p-value < 0.05, 
fold-change (FC) > 1) between Sham and RYGB/MT VAT. Amongst 
upregulated proteins, biological processes including oxidation-reduction, 
glycerol-3-phosphate metabolism, flavin adenine dinucleotide (FAD) 
binding and carboxylic acid metabolism were enriched. Increased fatty 
acid metabolism is suggested by enrichment of proteins within this gene 
set, e.g., acyl dehydrogenase family member 11 (p = 0.009, FC = 1.19). 
There was enrichment of proteins glycerol-3-phosphate dehydrogenase 
1 (p < 0.001, FC = 1.24) and glycerol-3-phosphate dehydrogenase 1 like 
protein (p < 0.001, FC = 1.12) involved in the synthesis of the glycerol 
backbone in lipogenesis. There was enrichment of proteins localized to 
the mitochondrion, including oxidative phosphorylation complex III 
subunit, NDUFA4 (p = 0.001, FC = 1.51) and citric acid cycle protein, 
succinate-CoA ligase subunit beta (p = 0.048, FC = 1.31). GSEA of down-
regulated proteins showed that biological processes such as regulation of 
apoptotic cell clearance and complement activation were depleted, due to 
downregulation of proteins such as C3-beta-c (p = 0.007, FC = -1.31) and 
C3/C5 convertase (p = 0.012, FC = -1.27).
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Conclusion: These results illustrate that the VAT proteome response 
to RYGB/MT in ZDSD rats is characterised by an increase in proteins 
involved in fatty acid metabolism and localized to the mitochondrion 
and a decrease in those involved in inflammation and apoptosis. These 
changes to the VAT proteome profile may contribute to improved meta-
bolic control evidenced in obesity treatments such as drug therapies and 
Roux-en-Y gastric bypass surgery.

PO1.21
Grain-based diet impairs regeneration in hindlimb ischemia 
in comparison with high-fat diet

Stafeev, I.1; Michurina, S.1; Boldyreva, M.1; Truong, V.2; Menshikov, M.1; 
Hu, Y.2; Parfyonova, Y.1
1National Medical Research Centre for Cardiology, Moscow, Russia 
2National Tsing Hua University, Hsinchu, Taiwan

Background: The high fat and calorie diet is a crucial risk factor of obesity 
and associated impairments of peripheral blood flow, including periph-
eral artery disease (PAD). In clinical practice nutritional interventions are 
recommended for PAD patients. Recent studies have shown that whole-
grain food leads to metabolic benefits. In this study we investigate how 
the different dietary backgrounds affect the regeneration rate of ischemic 
hindlimb in mice.
Methods: 5-week old male C57BL/6J mice were used in experiments. 
Dietary intervention was performed during 10 weeks and included feed-
ing by low fat diet (LFD), high fat diet (HFD) and grain based diet (GBD). 
In 10 week we have performed intraperitoneal ITT and GTT and hindlimb 
ischemia modeling. Blood flow recovery was assessed by laser Doppler 
scanning at 7, 14 and 21 days after surgery. In 13 week skeletal muscle was 
harvested and vascularization was assessed by immunohistochemistry.
Results: Metabolic analysis in 10 week has shown the development of 
insulin resistant phenotype in HFD-fed mice, whereas LFD and GBD 
mice have normal insulin sensitivity. Nevertheless, laser Doppler scanning 
has shown impairments in blood flow restoration at 14 day after surgery 
in GBD-fed mice, whereas LFD and HFD mice have demonstrated com-
parable recovery dynamics. Analysis of ischemic skeletal muscle vascular-
ization have shown absolutely equal number of capillaries without lumen 
in all three groups, comparable number of CD31-positive vessels with 
lumen, but arterioles number was significantly decreased in GBD group.
Conclusions: Thus, we conclude that dietary background and metabolic 
status determine the rate of post-ischemic regeneration including angio-
genesis, skeletal muscle recovery and metabolic activity. The most effective 
regeneration is supported by LFD, while the lowest rate of regeneration 
occurs on GBD. This work was supported by Russian Science Foundation 
grant #20-45-08003.
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Omental adipose-derived stem cells from patients 
with obesity drive lipid accumulation and adipogenesis 
in subcutaneous adipocytes
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Background: Among metabolic diseases obesity and type 2 diabetes 
mellitus (T2DM) remain the main problem of modern world. Adipose-
derived stem cells (ADSC) are the heterogeneous cell population which 
contains adipocyte’s progenitors. However, ADSC from different ana-
tomic fat depots demonstrates different properties in culture. In our work 

we have analyzed the influence of omental ADSC from patient with obe-
sity adipogenesis of subcutaneous ADSC from healthy donors.
Methods: In our work we have used pooled cultures of ADSC from 
patient with obesity omental fat (3 cell line per pooled culture) with or 
without T2DM and pooled culture of subcutaneous ADSC from healthy 
donors. We have used Transwell system for co-culture of omental and 
subcutaneous ADSCs. In upper camera we have seeded omental ADSC 
from patient with obesity ± T2DM and in lower camera we have seeded 
subcutaneous ADSC from healthy donors with consequent adipogenesis 
according standard protocol (0.5 mM dexamethasone, 0.25 μM isobutyl-
methyl xanthine, 2 μM rosiglitazone, 1 μg/ml insulin) with consequent 
OilRedO staining. Expression of adipogenic markers was evaluated by RT 
PCR and western blot. Insulin sensitivity of adipocytes was analyzed by 
uptake of [3H]-2-deoxyglucose.
Results: We have demonstrated that coculture of subcutaneous ADSC 
with omental ADSC from patient with obesity during adipogenesis 
enhances lipid accumulation in adipocytes and this effect is independent 
from T2DM diagnosis. Analysis of FABP4 and PPARg protein expression 
has shown significantly decreased expression of these adipogenic markers 
during coculture of adipocytes from healthy donor with omental ADSC 
from patient with obesity without T2DM, whereas coculture with omental 
ADSC from patient with obesity and diabetes has shown similar expres-
sion as in control group. Expression of GLUT4 has not change significantly 
during co-culture. Despite on lipid accumulation, insulin-dependent 
glucose uptake was significantly lower after coculture of adipocytes with 
omental ADSC from patient with obesity ± T2DM.
Conclusions: In summary, we have shown that omental ADSC from 
patient with obesity enhances lipid accumulation, but suppress insu-
lin-dependent glucose uptake in healthy adipocytes. However, omental 
ADSC from donors with obesity suppress adipogenic markers expression. 
Obtained results allow to suggest crucial role of omental ADSC in whole 
body energy homeostasis and different fat depots. This work was sup-
ported by Russian Science Foundation grant #20-75-00010.

PO1.23
Dietary improvement during lactation prevents early 
alterations in the plasma lipidome of the offspring 
of diet-induced obese rats by normalizing maternal milk 
lipid content

Castillo, P.1; Kuda, O.2; Kopecky, J.2; Pomar, C.1; Palou, A.1; Palou, M.1; 
Picó, C.1
1Laboratory of Molecular Biology, Nutrition and Biotechnology (Group of 
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Health Research Institute of the Balearic Islands (IdISBa), Palma, Spain 
2Institute of Physiology of the Czech Academy of Sciences, Videnska 1083, 
14220, Prague, Czech Republic

Introduction: Adequate maternal nutrition during lactation is crucial for 
the proper development of the offspring later in life. Milk lipid composi-
tion, which plays an essential role in the structural and functional pro-
gramming of neonates, is influenced by many maternal factors, such as 
diet and weight status. Thus, our objective was to assess in rats whether 
the normalization of maternal diet during lactation prevents the harm-
ful effects of western diet (WD) consumption during the whole perinatal 
period on the lipidomic profile of maternal milk and the plasma of their 
offspring. 
Methods: For this purpose, three groups of dams were followed: con-
trol dams (CON-dams), fed with standard diet (SD); western diet dams 
(WD-dams), fed with WD one month prior and during gestation and lac-
tation; and reversion dams (REV-dams), fed as WD-dams but moved to 
SD during lactation. Lipidomic analysis was performed in milk samples at 
lactation day (LD) 5, LD10 and LD15, and in plasma samples from pups 
at postnatal day 15. 
Results: Milk of WD-dams presented a considerably different triacylglyc-
erol (TG) composition and free fatty acid (FA) profile compared to CON-
dams. Specifically, it showed an increased content of TG with a higher 
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number of carbons (48 or more) and a reduced content with a lower num-
ber (40 or less). It was also enriched in TG with one to three double bonds 
in the acyl chains, and displayed a lower proportion of TG-containing 
saturated FA and TG with a total number of six double bonds. Milk of 
WD-dams also showed a lower proportion of dietary essential polyun-
saturated free FA. Such alterations, which were also present in the plasma 
lipid profile of the offspring of WD-dams, were widely reversed in both 
the milk of REV-dams and the plasma of their pups. 
Conclusion: The implementation of a healthy diet during lactation 
prevents early alterations in the plasma lipidome of pups associated to 
maternal intake of an obesogenic diet by normalizing the lipid content of 
maternal milk.
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Introduction: Prader Willi Syndrome (PWS) is a rare neurodevelop-
mental disease characterized by hyperphagia, morbid obesity and mental 
retardation. PWS patients have a paternal deletion at chromosome 15q11-
q13, which can be further divided into two subtypes. Patients with a type 
I (T1) deletion miss an extra chromosomal segment compared to type 
II (T2) and present a more severe phenotype. Hypothalamic dysfunc-
tion in controlling body weight and food intake is deemed the basis of 
hyperphagia and obesity in PWS. Microglia are the brain innate immune 
cells that coordinate brain immunity and are essential for keeping local 
brain microenvironment optimal for neuronal functioning and survival. 
Notably, microglial dysfunction is involved in hypothalamic neural dys-
regulation of food intake and energy homeostasis, both in mice and 
humans. Particularly, disrupted microglia phagocytic function can lead 
to an unhealthy microenvironment for neurons due to the accumulation 
of synaptic and cellular debris. Here, we explored the association between 
the hypothalamic neurons and microglia and PWS subtypes. 
Methods: Multiplex Ligation-dependent Probe Amplification (MLPA) 
method was used to perform genotyping of postmortem hypothalamic 
tissue donated by PWS patients. We then profiled the hypothalamic 
microglia and neuronal populations involved in energy homeostasis. 
Results: we identified three subjects with T1 deletion (age range 6 months 
- 49 years old) and seven subjects with T2 deletion (age range 3 - 67 years 
old) and compared with age-matched controls (age range 1 month - 77 
years old). We observed an increased number of hypothalamic microglia 
in PWS T2 subjects, whereas in PWS T1 microglia number is compara-
ble to matched controls. Surprisingly, microglia in T1 deletion are highly 
dysmorphic, with severe fragmentation of their cell bodies and processes. 

Microglia morphology is untimely connected with its immunosurveil-
lance function. A constant retraction and expansion of their processes is 
an essential step of their phagocytic roles. Disruption in cell morphology 
eventually leads to defective immunosurveillance by microglia. Thus, we 
investigated CD68-immunoreactivity as a functional redoubt of its func-
tion. The microglia in T1 deletion have increased phagosome volume, 
whereas microglia in T2 deletion is comparable to the controls. Taken 
together, the morphological disruption and abnormal accumulation of 
phagolysosome indicate a severe defect in microglial immunity in PWS 
T1. Regarding the profile of neurons, we observed an overall dampening 
in neuronal signature in PWS hypothalami, regardless of the genotype. 
Strickling, one PWS T1 subject has increased number of anorexigenic 
neurons. This is an infant, and thus before the onset of hyperphagia and 
obesity characteristic of PWS patients. 
Conclusion: hypothalamic neuronal and microglial changes in PWS T2 
mirror the pattern observed in non-PWS subjects. Whereas in PWS T1, 
the severe dysfunction of hypothalamic microglia, even before the dis-
ruption of the anorexigenic neuronal populations, suggests an association 
between the defective microglial immunity and the more severe pheno-
type found in PWS T1 deletion.

PO1.25
IL-4 enhances glucose uptake in adipocytes independent 
of GLUT1 and GLUT4 regulation

Michurina, S.; Stafeev, I.; Beloglazova, I.; Zubkova, E.; Menshikov, M.; 
Parfyonova, Y.
National Medical Research Centre for Cardiology, Moscow, Russia

Background: Obesity is one of the crucial metabolic pathologies which 
leads to development of various comorbidities. Overnutrition and weight 
gain lead to the development of oxidative and endoplasmic reticulum 
stress inducing latent inflammation. Inflammatory signaling cascade ini-
tiates inhibitory Ser/Thr phosphorylation of IRS-1 and blocks insulin sig-
naling transduction and consequent glucose uptake. In our previous work 
we have shown that anti-inflammatory cytokine interleukin-4 (IL-4) can 
enhance glucose uptake. In this work we investigate the molecular mecha-
nism of IL-4-dependent glucose uptake in mature adipocytes.
Methods: This study was performed on cell model of mature adipocytes 
3T3-L1 differentiated according to standard protocol in presence of 
0.5 mM dexamethasone, 0.25 μM isobutylmethyl xanthine, 2 μM rosigli-
tazone, 1 μg/ml insulin for 4 days. shRNA constructs for knock-down of 
IRS-1 and IRS-2 were assembled and delivered as lentiviruses. Efficacy of 
shRNA was evaluated by RT PCR and western blot. Traffics of GLUT1 and 
GLUT4 were evaluated using adipocytes expressing GLUT1-eGFP and 
Myc-GLUT4-mCherry (Addgene, USA). Further transporter distribution 
was analyzed by confocal microscopy. Glucose uptake in adipocytes was 
analyzed using [3H]-2-deoxyglucose.
Results: Analysis of glucose uptake has shown that IRS-2 but not IRS-1 
knock down neutralize IL-4 effect on glucose uptake. Analysis of GLUT1-
eGFP traffic in mature adipocytes revealed that insulin and IL-4 did not 
stimulate membrane exposition of GLUT1. Analysis of Myc-GLUT4-
mCherry traffic showed membrane exposure of GLUT4 under insulin 
treatment. However, treatment of transgenic adipocytes with IL-4 did not 
stimulate membrane exposition of GLUT4.
Conclusion: Thus, IL-4-dependent enhancing of glucose uptake is real-
ized through IRS-2-dependent signaling. However, classic glucose trans-
porters of adipocytes such as GLUT1 and GLUT4 are not involved in this 
effect. Further investigation needs analysis of traffic and expression of 
minor adipocyte glucose transporters such as GLUT6, GLUT8, GLUT10, 
GLUT11, GLUT12 and SGLT2. Results of this work are beneficial for the 
development of an anti-inflammatory approach for activation of adipo-
cyte metabolism and systemic insulin sensitivity. This work was supported 
by Russian Foundation of Basic Research grant #20-015-00100.
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on adipose leptin expression in male versus female mice
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Gayo, M. R.1; González, V. C.1
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Introduction: Vegetable oils, such as palm kernel oil, enriched in satu-
rated fatty acids, and high-oleic sunflower oil (HOSO), containing mainly 
monounsaturated fatty acids, have emerged as the most common replace-
ment, for trans-fats in the food industry. Nevertheless, these diets have 
been shown to trigger endocrine alterations related to leptin production 
and leptin receptor responsiveness. The aim to this study has been to 
evaluate, both in male and female mice, the effect of short-term intake 
of free-sucrose diets containing 40% of either palm kernel oil (SOLF) or 
HOSO (UOLF) on biochemical parameters related to energy metabolism.
Methods: Five-week old male and female C57BL mice were fed ad libitum 
(48 h) with standard rodent chow (SD), SOLF (SD + 40% palm kernel oil), 
UOLF (SD + 40% HOSO). Body weight, energy intake, and subcutaneous 
(SC-WAT) and visceral adipose tissue (VIS-WAT) masses were quanti-
fied. Plasma biochemistry (leptin, insulin, glucose, triglycerides, and free 
fatty acids) as well as leptin expression in both SC- and VIS-WAT were 
analysed.
Results: Leptin expression was increased in the VIS-WAT of UOLF mice 
regardless of sex (males p<0.05; females p<0.05). In the SC-WAT, UOLF 
increased leptin gene express specifically in females (p<0,05). SOLF had 
no effect on leptin gene expression. Plasma leptin levels were higher in 
female mice (p<0.05) and remained unchanged in males. Regarding other 
plasma parameters, we observed an increase in insulin plasma level in 
UOLF mice, both in males and females (males p<0.001; females p<0.001). 
Glucose level was significant increased only in UOLF males (p<0.05).
Conclusion: Our results show that UOLF and SOLF have different effects 
on leptin gene expression as well as n plasma leptin concentration, thus 
suggesting the existence of intersexual differences in the response to satu-
ratred vs unsaturated diets.

PO1.27
Lean to fat mass ratio is an independent determinant 
of trabecular bone score (TBS) in overweight and 
obese individuals

Sirbu, A.1; Malinici, E.1; Popa, M.1; Soare, I.1; Martin, S.1; Barbu, C.1; 
Copaescu, C.2; Fica, S.1
1Carol Davila University of Medicine and Pharmacy, Elias Univesrity Hospital, 
Bucharest, Romania 
2Ponderas Hospital, Bucharest, Romania

Introduction: Obesity has been associated with increased bone mineral 
density, but its impact on bone quality is still controversial. The aim of this 
study was to assess the relationship between body composition parame-
ters (total and percentual fat and lean mass, lean/fat mass ratio) and tra-
becular bone score (TBS), a novel DXA image derived parameter which 
estimates bone microarchitecture.
Methods: This is a cross-sectional, study including 130 patients with over-
weight and obesity (40 M, 80W, mean age 56.8 ± 11.2 years, mean BMI = 
32.3 ± 5.6 kg/m2). Lumbar spine (LS) and whole body DXA scans were 
performed to analyse regional BMD, as well as body composition, includ-
ing fat mass (total, android, gynoid), lean mass, fat/lean mass ratio, fat and 
lean mass%. TBS was assessed using iNsight Software, vs4.0.
Results: TBS values were significantly higher in men (1.42 ± 0.12 vs 1.36 
± 1.12, p<0.01) and negatively associated with age (r=-0.38, p<0.01). In 
univariate analysis, parameters positively associated with TBS were LS 
BMD (r=0.5), BMI (r=0.28), total and regional lean mass (r=0.24 for total, 
0.26 for gynoid and 0.17 for android lean mass), as well as %lean mass 

(r=0.244), p<0.05 for all. We found no significant association between 
TBS and fat mass amount (total or regional), but a negative correlation 
with %fat mass (r=-0.258). Both lean mass% and fat mass% remained 
significantly associated with TBS after adjusting for age, gender, BMI, 
and BMD. In linear regression model, age, BMI, spine BMD and lean/fat 
mas ratio were parameters independently associated with TBS, together 
explaining about 40% of its variation.
Conclusion: Body composition, especially the ratio between lean and fat 
mass, might have a significant role in modulating the impact of excess 
weight on bone quality, in individuals with overweight and obesity.

PO1.28
Role of OPA-1 in the functionality of thermogenesis 
in the brown adipose tissue
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Introduction: Brown adipose tissue (BAT) through the adaptive ther-
mogenesis has a crucial function in the energy balance and body weight 
regulation that could be related with obesity. Two essential components in 
the non-shivering thermogenesis are both the level of UCP-1 expression 
and the mitochondrial dynamics, which is a balance between mitochon-
drial fusion and fission. Both processes are important in triggering mito-
chondrial uncoupling and, subsequently, involved in energy expenditure. 
Under caloric restriction or starvation, fusion is favoured. Conversely, 
under caloric excess fission status it is established. Thus, fusion mitochon-
dria state it is involved in the ATP production, whereas fission state could 
promote heat generation. Furthermore, OPA-1, an inner mitochondrial 
protein, it is involved in the fusion process in its length form and the fis-
sion process in its shorter form, playing a role in mitochondrial integrity. 
In addition to the canonical brown adipose tissue, the presence of beige 
cells as resident cells of the adipose organ constitutes a new player in the 
field on the non-shivering thermogenesis. 
Methods: 20 weeks-old BAT-specific Opa-1 knock-out mice 
(BATOPA1KO) were acclimated to thermoneutrality (30ºC) during 3 days 
before putting at 4ºC for 12 hours, which is an acute cold-challenge situa-
tion. The glycaemic profile was evaluated by insulin and glucose tolerance 
tests before the 30ºC acclimation. After cold-challenge experiment, mice 
were sacrificed to analyse the adaptive thermogenesis and the mitochon-
drial dynamics status in the BAT.
Results: Firstly, the result of ITT and GTT showed a slightly insulin 
resistance in both groups, having no differences between them. In the 
cold-challenge experiment, it has been observed that BATOPA1KO mice 
presented an improved thermogenic adaptation compared to LoxP/LoxP 
group, showing a significant difference between 6 and 9 hours. Also, it has 
been shown an increase in the expression of mitochondrial proteins such 
as HADHA and TOMM20 in BATOPA1KO mice compared to the control 
group that could indicate a higher quantity of mitochondria for compen-
sating the lack of OPA-1 in this tissue. Moreover, UCP-1 expression in 
BAT is slightly lower in BATOPA1KO than in control group emphasiz-
ing the possible key role of OPA-1 in the functionality of thermogenesis. 
Finally, it seems that the expression of proteins involved in mitophagy 
such as PINK1 and LC3B are increased in the BAT of BATOPA1KO mice, 
suggesting that the latest process it is enhanced to compensate a potential 
mitochondrial damage owing to the lack of OPA-1
Conclusion: OPA-1 deficiency in brown adipose tissue facilitates a better 
thermogenic adaptation, possibly due to an activation of compensational 
mechanisms in white adipose depots. Also, it could be compensated by 
other mitochondrial dynamics proteins to maintain the functionality of 
thermogenesis. Although further studies are much needed to fully under-
stand the role of OPA-1, this work suggests that this protein is important 
in the mitochondrial function during cold-challenge.
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Assessment of obesity-mediated epigenetic modification 
of DNA damage repair genes
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Hospital, Institute of Biomedical Research in Malaga (IBIMA), University of 
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Introduction: Several studies suggest the role of epigenetics in causing 
obesity (1). But it is only recently that we have begun to understand that 
obesity can elicit epigenetic modifications. Studies show that a higher 
body mass index (BMI>25 kg/m²) is associated with the methylation of 
genes involved in lipid metabolism and inflammation (2,3). In women 
with obesity, hypermethylation of specific genes in mammary and endo-
metrial cells increases the risk of breast and endometrial cancer (4,5). 
In various cancers, the epigenetic modification of DNA damage repair 
(DDR) genes can impact DDR protein activity, leading to inefficient repair 
(6). Accumulation of damages in DNA can then cause increased errors 
during DNA synthesis, resulting in genomic instability (7). A recent study 
showed a marked increase in DNA damage and decreased DDR efficiency 
in various tissues from obese mice compared to normal-weight mice (8). 
However, how obesity impacts the expression and methylation pattern of 
DDR genes in humans is not well established. Therefore, we are study-
ing the obesity-mediated epigenetic modification of DDR genes, focusing 
on 8-oxoguanine DNA glycosylase (OGG1) involved in the base excision 
repair (BER) pathway (9).
Methods: Out of the 120 participants we included from Virgen de la 
Victoria University Hospital, Málaga, Spain, 13 participants were lean 
(BMI<25 kg/m²), and 41 were classified as participants with overweight 
and obesity (PwO, BMI 25-40 kg/m²). In contrast, 22 lean participants 
and 44 PwO had colorectal cancer (CRC). The visceral adipose tissue 
(VAT) obtained from the participants was used for quantifying OGG1 
gene expression. Briefly, total RNA isolated from VAT was converted to 
complementary DNA (cDNA) and subjected to real-time PCR with an 
OGG1 gene-specific primer. We also analyzed the correlation between 
gene expression of OGG1 and inflammatory genes and the vitamin D 
receptor (VDR) gene.
Results: Preliminary results show for the first time a marked increase in 
OGG1 gene expression in the PwO group with and without CRC. We 
also show that OGG1 expression significantly correlates with inflamma-
tory genes and the VDR gene in participants without CRC. Further, we 
also plan to study the differential methylation of the OGG1 gene in the 
obese state. 
Conclusion: Obesity alters the expression of OGG1 in people with obesity. 
The delineation of complex molecular interactions between obesity and 
genomic instability will add to our fundamental understanding of obe-
sity-related cancers, epigenetic mechanisms, and DNA repair pathways.
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changes in hippocampus related to cognitive impairment
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Introduction: Accumulated knowledge shows that increased fat intake 
and obesity can lead to mild cognitive impairment, a transition phase of 
Alzheimer disease and dementia. However, when caloric intake is con-
trolled, consumption of fat-rich products is not always linked to obesity. 
Normal-weight obesity (NWO) is characterised by the presence of greater 
visceral adiposity and obesity-related complications, but in the absence of 
excess body weight. Our group previously provided first evidence of cog-
nitive impairment linked to NWO in adult rats. Here, we aim to analyse 
the impact on cognition of NWO phenotype induced in young animals. 
Methods: Male Wistar rats were fed either standard chow (NW group, 
n=8) or a commercial high-fat diet (NWO group, n=8), with 10% or 
60% calories from fat, respectively. Both diets were administered soon 
after post-weaning (day 23) until three months of age. To induce a NWO 
phenotype and avoid obesity, high-fat diet was dispensed in isocaloric 
conditions to NW animals. Body weight, adiposity and obesity-related 
circulating parameters were studied. Working memory was assessed using 
a spontaneous alternation paradigm in a T-maze. Global gene expression 
was explored in hippocampus by microarray analysis. Significant biologi-
cal pathways were assessed using Metascape online resource. 
Results: Young NWO rats presented the same body weight than NW 
controls, but greater adiposity, visceral fat content and circulating glu-
cose levels. NWO animals displayed alterations in hippocampus gene 
expression, accompanied by a lesser performance in working memory, 
assessed by T-maze. A total of 311 genes were differentially expressed 
in hippocampus of NWO rats vs NW controls (p<0.05). The main met-
abolic pathways affected were: epidermal growth factor signalling path-
way, T cell activation, regulation of phagocytosis, lipid metabolism and 
response to steroid hormone. In addition, genes involved in other path-
ways related to cognitive decline were also affected, e.g., amyloid beta-for-
mation and insulin-like growth factor signalling pathway. The top 10 up 
and down-regulated genes were mainly involved in signal transduction 
and gene expression, including genes that have been linked to cognitive 
impairment by other authors. E.g., we found decreased expression of Pklr, 
coding for the key glycolytic enzyme pyruvate kinase. Of note, in recent 
years, a drastic decline in aerobic glycolysis has been related to Alzheimer 
disease. The up-regulated genes included, e.g., the neuronal damage indi-
cator Prokr2, whose up-regulation has been related to alteration of circa-
dian rhythm that may contribute to Alzheimer disease progression. 
Conclusion: Our results show that young rats with a NWO phenotype 
induced by the intake of a fat-rich diet present an altered transcriptomic 
profile in hippocampus. Key cognition-related metabolic pathways are 
affected in this tissue, which could explain the worse cognitive perfor-
mance observed in NWO animals. 
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Non-aromatizable testosterone amplifies the expression 
of P2X7 receptor in human adipocytes in primary culture 
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Introduction: the purinergic pathway encompasses different families of 
plasma membrane receptors that are potentially expressed in all human 
cells, with relevant physiopathologic implications. In fact, accumulating 
evidence is showing the relevance of purinergic signaling in the systemic 
and local inflammatory response [1]. However, the role of purinergic 
receptors in adipose tissue biology has been evaluated only recently [2]. 
In this in vitro study we aimed to evaluate the expression of the puriner-
gic receptor subtype P2X7 in cultured human adipocytes after inflamma-
tory stimulus with lipopolysaccharide (LPS) exposure. Furthermore, we 
evaluated the possible modulatory effects of testosterone, estradiol and 
non-aromatizable androgens in LPS-induced inflammatory response in 
human adipocytes. 
Methods: we evaluated P2X7 receptor gene expression during in vitro 
differentiation of human-derived adipocytes before and after LPS expo-
sure, in the absence and presence of testosterone (T), 17β-estradiol (E) 
and non-aromatizable T molecules such as dihydrotestosterone (DHT). 
Furthermore, we evaluated the effects of LPS in adipocytes inflammatory 
activation in the absence and presence of T together with an aromatase 
inhibitor such as anastrozole (A/T).

Results: at baseline, pre-incubation of adipocytes with T did not affect 
P2X7R expression, despite DHT reduced baseline gene expression 
(p<0.005) (Figure 1). Pre-exposure of adipocytes with LPS significantly 
increased the P2X7R expression (p=0.01), suggesting a possible role in the 
adipose tissue inflammation. Interestingly, as reported in Figure 2, while 
the co-incubation of T after the inflammatory stimulus reduced the recep-
tor expression, the P2X7R gene expression was extremely amplified when 
LPS-stimulated adipocytes were co-incubated with non-aromatizable tes-
tosterone (DHT, p<0.005, and A/T, p<0.001, respectively). 
Conclusions: purinergic signaling seems to be involved in the inflam-
matory response of adipose tissue, as represented by the increased gene 
expression of P2X7R from adipocytes after LPS pre-treatment. However, 
androgens, and in particular non-aromatizable testosterone, seems fur-
ther increase the LPS-induced P2X7 receptor mRNA expression. Future 
studies should be performed to evaluate the sex-derived risk possible role 
of hormonal modulation in the inflammatory response in subjects suffer-
ing from obesity. 
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Fig. 1. P2X7 receptor mRNA expression in in vitro differentiated  human adipocytes in the presence of testosterone (T), 17 β-estradiol (E), 
 dihydrotestosterone (DHT) and testosterone plus anastrozole (A/T).  Control refers to adipocyte cultures incubated in the presence of vehicle only. 
Data from three separate experiments are express as mean values (± SEM). p value vs control. * p<0.005.
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Results: Serum levels of IL-1RA were significantly increased in individu-
als with obesity, being further increased in the OB-IGT&T2D group [NW 
(n=37) 440 ± 316, OB-NG (n=75) 899 ± 562, OB-IGT&T2D (n=44) 1265 
± 739 pg/mL; P<0.001] and associated with markers of inflammation and 
fatty liver. A positive correlation was found between IL-1RA and leptin 
(r=0.31, P<0.001), while it was negatively correlated with adiponectin 
(r=-0.46, P<0.001) and the adiponectin/leptin ratio (r=-0.33, P<0.001), a 
marker of adipose tissue dysfunction. The mRNA expression of IL1RN 
was increased in the VAT of individuals with obesity and normoglycemia, 
although the differences felt out of statistical significance as compared to 
NW individuals [OB-NG (n=10) 2.86 ± 3.84 vs NW (n=7) 1.00 ± 1.48 
a. u.; P=0.559] and further increased in patients with obesity and IGT 
or T2D [(n=19) 10.09 ± 8.17; P<0.01 vs both NW and OB-NG]. IL1RN 
mRNA expression in VAT was significantly correlated with the mRNA 
expression of SPP1, CCL2, CD68, and MMP9 (P<0.01 for all).
Conclusion: Serum levels of IL-1RA are increased in patients with obe-
sity being further elevated in obesity-associated IGT and T2D in associ-
ation with markers of adipose tissue dysfunction. The mRNA expression 
of IL1RN is markedly increased in VAT of subjects with obesity and T2D 
in relation with genes involved in macrophage recruitment, inflamma-
tion and matrix remodelling. Measurement of IL-1RA is an excellent 
biomarker of adipose tissue dysfunction in obesity-associated metabolic 
alterations.
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Introduction: Excess adiposity leads to a dysfunctional adipose tissue 
that contributes to the development of obesity-associated comorbidities 
such as type 2 diabetes (T2D). Interleukin-1 receptor antagonist (IL-1RA) 
is a naturally occurring antagonist of the IL-1 receptor with anti- 
inflammatory properties. The aim of the present study was to compare the 
circulating concentrations of IL-1RA and its mRNA expression in visceral 
adipose tissue (VAT) in subjects with normal weight (NW), obesity with 
normoglycemia (OB-NG), or obesity with impaired glucose tolerance or 
T2D (OB-IGT&T2D).
Methods: Serum concentrations of IL-1RA were measured in 156 volun-
teers. Expression of IL1RN, as well as SPP1, TNF, CCL2, CD68, MMP9, 
and VEGFA mRNA in VAT obtained from 36 individuals was determined 
by Real-Time PCR.

Fig. 2. P2X7 receptor mRNA expression in in vitro differentiated human adipocytes in the presence of testosterone (T/LPS), 17 β-estradiol (E/LPS), 
 dihydrotestosterone (DHT/LPS) and testosterone plus anastrozole (A/T/LPS) after incubation with lipopolysaccharide (LPS) as inflammatory trigger. 
 Control refers to cultures incubated in the presence of vehicle only. Data from three separated experiments are express as mean values (± SEM).  
p value vs LPS. * p<0.005 ** p<0.001.
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Introduction: Obesity and insulin resistance are closely associated and 
increase the risk of developing metabolic syndrome, a worldwide major 
health disorder related to diseases such as Type 2 Diabetes Mellitus, cancer 
or cardiovascular dysfunction. Focusing on white adipose tissue (WAT), 
it is known that conditions mentioned before generate an increased lip-
olysis and abnormalities in energy metabolism parameters leading into 
lipotoxicity (Bódis K and Roden M. Eur J Clin Invest, 2018) and several 
complications in the whole organism.
Using a murine model of insulin resistance, through the specific induced 
knock out of insulin receptor in the liver (Escribano O et al. Diabetes, 
2009), we explored the role in insulin resistance and prediabetic status 
in order to check the contribution of mitochondrial dynamics and auto-
phagy processes in adipose tissue. Moreover, we propose a therapeutic 
approach to ameliorate glucose intolerance and retard peripheral compli-
cations in the early stages of insulin resistance by using a mitochondrial 
enhancer, such as resveratrol (Kurylowicz A. and Puzianowska-Kuznicka 
M. Int J Mol Sci, 2020).
Methods: To perform the experiments, we generated in our laboratory an 
inducible liver-insulin receptor knock out (iLIRKO) mouse. Transgenic 
Albumin-Cre (+) mice were put in 2 weeks of soy-free diet and were 
treated with tamoxifen (75 mg/kg/day i.p.) for 5 days. Two weeks later, we 
injected a refill of tamoxifen to complete the specific deletion of insulin 
receptor in the liver.
When mice were either 5- or 9-month-old, glucose and insulin tolerance 
tests were performed in order to check insulin resistance in the animals. 
5-month-old mice were treated with resveratrol (30 mg/kg/day i.p.) 
during 14 days before sacrifice. Then, they were sacrificed and liver and 
inguinal WAT were collected for protein expression essays using Western 
Blot and histological analysis.
Results: Compared with control mice, the WAT of iLIRKO mice displayed 
insulin resistance due to an altered expression of several markers such 
as GLUT4, JNK or IRS1 and presented an increase in apoptotic markers. 
Moreover, in KO mice we observed an enhancement in mitochondrial bio-
genesis and a pro-fission status that could suggest a compensatory clear-
ance mechanism to relief toxic and damaged mitochondria. Interestingly, 
these animals presented a downregulation in mTORC1 pathway cor-
related with improved autophagy, leading into a massive mobilization of 
lipids to another tissues, such as liver.
Resveratrol treatment boosted mitochondrial functionality and browning 
processes in WAT to prevent obesity and lipotoxic effects related to insulin 
resistance by improving glucose tolerance.
Conclusion: Insulin resistance generates a toxic environment in the 
organism and WAT plays an important role in the development of com-
plications such as obesity. Focusing on mitochondria as a target to extend, 
if possible, the early stages of prediabetes and prevent metabolic complica-
tions associated to adiposity, we propose resveratrol as natural treatment 
to improve the metabolic status under a situation of insulin resistance.
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Introduction: Alterations in the biomechanical and tensile properties of 
the extracellular matrix (ECM) of the adipose tissue (AT) during obesity 
are closely involved in the development of obesity-associated comorbidi-
ties. Bariatric surgery (BS) constitutes the most effective option for a sus-
tained weight loss in addition to improving obesity-associated metabolic 
diseases including type 2 diabetes. We aimed to determine the impact of 
weight loss achieved by BS and caloric restriction (CR) on the biome-
chanical properties of the epididymal white adipose tissue (EWAT) in a 
diet-induced obesity rat model.
Methods: Biomechanical properties [Young’s Modulus (E), ultimate 
tensile strength (UTS) and strain at UTS] of EWAT were determined in 
male Wistar rats (n=90) subjected to different interventions [(sham oper-
ation or single-anastomosis duodenoileal bypass with sleeve gastrectomy 
(SADI-S)] or dietary interventions [fed ad libitum a normal (ND) or a 
high-fat diet (HFD) or pair-fed]. A custom-built one dimensional ten-
sile-strength system was used in order to perform the mechanical testing 
of EWAT samples.
Results: Although no differences in E under load conditions between lean 
and obese rats were found, a significant decrease (P<0.001) in the unload 
state was observed in obesity. Moreover, rats undergoing BS exhibited a 
significant increase (P<0.01) in the E, both in load and unload conditions. 
The UTS measured in EWAT samples from rats under an HFD was lower 
(P<0.05) compared to their lean counterparts, but no differences in strain 
at UTS levels were found between ND and HFD fed rats. Importantly, the 
UTS (P<0.001) and strain at UTS point (P<0.05) significantly increased 
after SADI-S independently of the diet. We also observed that UTS values 
were increased (P<0.001) in the SADI-S groups compared with pair-fed 
rats. A negative association (P<0.001) between the E in unload condi-
tions and the UTS with body weight and with the weight of the EWAT 
depot was found. Moreover, E in the unload state and UTS were nega-
tively correlated (P<0.001) with glucose and insulin levels as well as with 
the HOMA index. Oppositely, a positive association (P<0.001) between 
the QUICKI and E and UTS was observed while a negative correlation 
(P<0.05) with the strain at UTS was found.
Conclusion: These novel findings provide new insights into EWAT adap-
tation after BS compared to caloric restriction, with changes in its biome-
chanical properties, characterized by higher stiffness and more ductility as 
confirmed by the increased E, UTS and strain at UTS values.
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2Algaia, France

Introduction: Obesity is associated with increased levels of oxidative 
stress and inflammation, giving rise to a plethora of comorbidities¹. 
Moreover, oxidative stress plays a vital role in the initiation and progres-
sion of adipogenesis. Extracts from seaweeds have been shown to have 
positive effects on oxidative stress and inflammation both in vitro and 
in vivo ². It was hypothesised that a seaweed extract with high phenolic 
content could modulate the redox status and inflammation of adipocytes. 
Furthermore, it could decrease lipid accumulation in a high-fat, high-
sugar Caenorhabditis elegans (C.elegans) model of obesity.
Methods: Freshly collected Fucus serratus (FS) was used to prepare a 
crude extract (crude FS). 3T3-L1 preadipocyte cells were used as a model 
of obesity and differentiated into mature adipocytes in vitro. The cyto-
toxicity of crude FS (concentration range of 1-500 µg/ml) was assessed 
after 48h exposure using MTT assay. The effect on levels of intracellular 
reactive oxygen species (ROS) was examined via NBT assay after 48 h and 
11 days of treatment. Lipid accumulation in differentiated adipocytes was 
quantified using Oil Red O (ORO) staining. Expression of genes linked 
to oxidative stress, inflammation and lipid accumulation was measured 
in adipocytes after 11 days of treatment (RT-qPCR). C.elegans nematodes 
were fed on an E.coli OP50 diet with or without supplementation of 5 
mM glucose and 25 µM cholesterol and treated with 500 µg/ml crude FS. 
Lipids were stained using ORO dye and amount quantified using Image 
J software. Data were analysed using One-way ANOVA, Tukey’s and 
Bonferroni’s multiple comparison tests, Student’s t-test was used for single 
comparisons (GraphPad Prism 9).
Results: Crude FS was found to be non-toxic at a concentration of 30 µg/
ml. Addition of crude FS to undifferentiated cells for both 48 h and 11 
days significantly reduced the accumulation of intracellular ROS, com-
pared to untreated cells, by 16% and 20%, respectively. Incubation with 
crude FS during cell differentiation significantly reduced the amount of 
accumulated lipids by 12%, as well as the expression of genes linked to 
oxidative stress and inflammation - heme oxygenase-1 (HO1, 35%) and 
prostaglandin-endoperoxide synthase 2 (COX2, 58%), expression of fatty 
acid binding protein 4 (FAB4), a marker of differentiation, was also sig-
nificantly reduced (48%). C.elegans nematodes fed on a high-fat, high-
sugar diet and treated with crude FS demonstrated a significant reduction 
(10%) in lipid accumulation compared to a non-treated group.
Conclusion: The observed changes in intracellular ROS, lipid accumu-
lation and changes in expression of oxidative stress, inflammation and 
adipogenesis related genes in 3T3-L1 cells, and decreased lipid levels in 
a high-fat, high-sugar in vivo model - C.elegans, reveal the potential of 
using a Fucus serratus polyphenol rich extract for obesity management 
or treatment. 
References
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Introduction: It is known that an excessive accumulation of body fat 
characteristic of obesity is a relevant risk factor in the appearance of 
non-alcoholic fatty liver disease (NAFLD) and future development of 
hepatocellular carcinoma (HCC), however, the molecular mechanisms 
underlying are still unknown. In recent years, the dysfunction of obese 
adipose tissue and the presence of aberrant alterations in the global pat-
terns of DNA methylation have been proposed as potential mediators in 
the association of obesity and its comorbidities. Therefore, this work was 
aimed to evaluate the effect of adipose tissue secretome and serum from 
patients with severe obesity on the expression of genes related to steato-
sis and carcinogenesis in a hepatic cell line and its reversibility through 
treatment with ketone bodies. In addition, the methylation levels of these 
genes in circulating leukocytes (PBMCs) from patients with obesity and 
after weight loss induced by a nutritional intervention based on a very low 
calorie ketogenic diet (VLCKD) were studied.
Methods: HepaRG cells treated with secretome of subcutaneous adipose 
tissue (SAT) and visceral adipose tissue (VAT) or with obese serum at 
different concentrations for 5 days were used, as well as HepaRG cells 
with oleate-induced steatosis treated with ketone bodies (butyrate) for 
72 hours, and gene expression was analyzed by RTqPCR. The status of 
DNA methylation levels of genes was assessed from Illumina Infinium 
MethylationEPIC BeadChip data in PBMCs, which were compared 
according to obesity and after VLCKD.
Results: The 2.5% treatments induced an accumulation of fat in the cells 
and reflected a pattern of expression of genes commonly related to hepatic 
steatosis and the onset of carcinogenesis, specifically, an increase in 
SURVIVINA/BIRC5 and MYC and a decrease in GSTM2, SIRT1, SIRT6, 
TP53 and PTEN. Butyrate treatment showed a decrease in fat accumu-
lation that translated into a reversal of the expression levels of the genes 
studied. Targeted methylation analysis showed changes in profiles both 
in obesity and after VLCKD, which were statistically significant and 
relevant to the CpG sites of the SURVIVINA/BIRC5, SIRT6, TP53, and 
PLIN2 genes.
Conclusion: Secreted factors derived from obese adipose tissue are capa-
ble of triggering a procarcinogenic response in liver cells and are regulated 
by epigenetic mechanisms such as DNA methylation. Relevantly, treat-
ment with ketone bodies and a VLCKD play a key role in counteracting 
the promotion of NAFLD to HCC in obese patients.
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Introduction: If the positive impact of bariatric surgery (BS) on the clini-
cal and metabolic profile of people with severe obesity is well established, 
much less is known about the dynamics of the post-surgery perturbations 
of organism equilibrium and the underlying mechanisms.
Methods: To address these issues, we designed a longitudinal study con-
sisting of 36 patients with obesity undergoing bariatric surgery whose 
blood samples were tested pre-surgery and up to 1-year post-surgery for 
a wide array of markers, including clinical, oxidative stress and metabolic 
markers, peptide mediators and membrane lipids. For data analysis a syn-
thetic data-driven modeling was adopted based on principal component 
analysis. 
Results: The beneficial effects of BS were confirmed by a rapid regain of 
a healthier profile for the most significant clinical and metabolic events 
related to obesity. However, metabolic and nutritional alterations emerged 
persisting or even arose after surgery. The interaction network generated 
by canonical correlation analysis showed, as expected, that the clinical 
field is the hub of the network, and the oxidative stress emerged as the 
most predictive feature, at molecular level, of clinical alterations. Besides 
weight-dependent early metabolic improvements, weight-independent 
events, such as the increase in hepatic cholesterol metabolism and in oxi-
dative stress-related processes, were identified as potentially detrimental 
late effects of bariatric surgery. 
Conclusion: We propose that an integrated multi-marker approach 
should be the strategy of election for the monitoring and post-surgery 
management of patients undergoing bariatric surgery. 
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Introduction: Biological sex and aging impact the development and 
pathogenesis of metabolic disorders, including obesity and its associ-
ated comorbidities, such as type 2 diabetes. Females are more likely to be 
protected to develop these pathogenesis than males. Our objective was 
to track sexual differences and aging in energy homeostasis in order to 
obtain a broader view of the impact of a high-fat diet (HFD) on energy 
metabolism according to sex and age.

Material-Methods: C57BL/6J male and female mice were fed a normal 
chow diet (3.2 kcal/g) or a HFD (4.7 kcal/g) for 12 or 32 weeks (n=7-10 
per group). Body weight, food intake and body temperature were peri-
odically registered. At 12 and 32 weeks of age, mice were sacrificed by 
CO₂ inhalation under fasting conditions. Epididymal, subcutaneous and 
brown fat pads were carefully excised and weighed. Glucose tolerance, as 
well as serum adiponectin, insulin, free fatty acids (FFA), triglycerides 
(TG) and cholesterol were measured.
Results: HFD induced an increase in body weight (P<0.001), body weight 
gain (P<0.01) and adiposity index (P<0.01) at 32 weeks of age in both 
sexes, but high-fat fed female mice showed these changes in a significantly 
lower extent than males (P<0.01 for all), in spite of showing increased 
relative food intake (P<0.05). These differences were not observed at 12 
weeks of age. Intriguingly, 12 and 32 week-old female mice fed a HFD 
exhibited decreased (P<0.001) rectal temperature as compared to male 
mice. HFD also increased basal glucose levels at 32 weeks of age, reach-
ing significant levels (P<0.05) in male mice at both ages. The glucose area 
under the curve was significantly lower (P<0.01) in females fed normal 
and HFD at 12 and 32 weeks of age than that of male mice in the same 
conditions. Furthermore, female mice showed higher plasma adiponec-
tin (P<0.05) and lower insulin (P<0.01) levels than males at 12 weeks 
of age. Finally, FFA levels were similar in HFD fed females and males, 
with females exhibiting decreased levels of cholesterol (P<0.001) and TG 
(P<0.01) as compared to males.
Conclusion: Energy balance, as well as glucose and lipid metabolism are 
distinctively regulated in males and females and, together with age, influ-
ence the predisposition to obesity and its associated metabolic disorders. 
The observed sex and aging-related differences may contribute to the pro-
tection of the development of obesity and its related diseases in females.
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Introduction: In rodents, β2-agonist treatment has been shown to 
improve skeletal muscle glucose uptake and whole-body glucose homeo-
stasis, but investigations in humans are scarce. Furthermore, β2-agonists 
have significant (cardiovascular) side-effects, limiting their use as anti-di-
abetes drugs. Identification of the mechanisms underlying β2-agonists-in-
duced skeletal muscle glucose uptake may therefore reveal novel potential 
targets for the treatment of type 2 diabetes. Hence, we here investigated 
if treatment with the β2-agonists clenbuterol for 14-days could improve 
skeletal muscle glucose uptake in humans, and investigated the role of the 
recently described β2-adrenoceptor-mTORC2 pathway therein. 
Methods: In a randomised, placebo-controlled, double-blinded, cross-
over study, eleven healthy young male subjects (age: 18-30 years, BMI: 
20-25 kg/m2) received clenbuterol (2x 20 µg/day) or a placebo for 14 days 
with a 4-week wash-out period. Following treatment, a muscle biopsy 
was taken in the overnight fasted state for assessment of GLUT4 trans-
location and mTORC2 activation. Afterwards, a two-step hyperinsulin-
emic-euglycemic clamp was performed for the determination of hepatic 
insulin sensitivity and skeletal muscle glucose uptake. Furthermore, we 
assessed femoral artery blood flow using Doppler ultrasound and sleeping 
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metabolic rate in a respiration chamber. Body composition was deter-
mined using BodPod. 
Results: Insulin-stimulated rate of glucose disposal – reflecting periph-
eral insulin sensitivity - was improved by ~13% (p=0.019) following 
clenbuterol treatment, which was primarily accounted for by an increase 
in non-oxidative glucose disposal (+17%; p=0.033). Clenbuterol treat-
ment increased femoral artery blood flow by ~17% (p=0.01). However, 
no differences were detected in skeletal muscle GLUT4 translocation 
or mTORC2 activation. No differences in hepatic insulin sensitivity – 
expressed as the suppression of endogenous glucose production – were 
detected (p=0.507). Body weight- and composition remained unaffected 
following clenbuterol supplementation. However, basal- and sleeping 
metabolic rate were robustly increased (p=0.006 and p=0.004, respec-
tively), without changes in substrate oxidation. 
Conclusion: β2-agonist supplementation robustly improves insulin-stim-
ulated skeletal muscle glucose uptake in healthy young males. However, 
further elaboration on the underlying mechanisms is required. 
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Introduction: Dopamine is an essential neurotransmitter in the brain that 
plays a crucial role in the reward system. Additionally, dopamine dimin-
ishes insulin secretion in vitro, which might facilitate type 2 diabetes 
(T2D) development. The exact role of central and peripheral dopamine 
in obesity and T2D remains elusive. The aim of this study was to assess 
possible associations between urinary dopamine concentration, BMI, and 
glucose homeostasis. 
Methods: This is a retrospective analysis of all dopamine measurements 
in 24-hour urine collection performed between January 1, 2000 and 
October 1, 2020 in adult (≥ 18 years) patients in a tertiary university hos-
pital. Patients with psychiatric or motor disorders or use of medication 
that interferes with dopamine balance were excluded, as well as patients 
with diabetes mellitus other than T2D, prior bariatric surgery, an active 
malignancy or chronic renal insufficiency of class ≥ 3b (estimated glomer-
ular filtration rate < 45 ml/min/1.73m²). Patients were divided into three 
groups for data analysis, according to BMI (normal weight (<25.0 kg/m2), 
overweight (25.0 – 29.9 kg/m2), obesity (≥30 kg/m2)). 
Results: A total number of 181 patients were included, with a median 
BMI of 27.8 kg/m2. 58 patients had a normal weight (median BMI of 22.8 
kg/m²), 62 had overweight (median BMI of 27.6 kg/m²) and 61 had obe-
sity (median BMI of 33.2 kg/m²). 10.3% of patients with normal weight, 
21.3% of patients with overweight and 39.3% of patients with obesity were 
diagnosed with T2D (p=0.004). In normal weight patients, the median 
urinary dopamine excretion was 170.8 μg/24h (IQR: 147.2 – 250.1), 
which was similar to that of patients with overweight (214.0 μg/24h (IQR: 
163.2 – 254.2)) and obesity (231.5 (IQR: 150.6 – 244.5)) (p = 0.612). The 
24-hour dopamine excretion was positively correlated with body weight 
(r = 0.152; p = 0.041), but not with BMI (r = 0.048; p = 0.519). A negative 
correlation was found between 24-hour dopamine excretion and hemo-
globin A1c (HbA1c) (r = -0.23; p = 0.002). 

Conclusion: In this retrospective analysis, no association was found 
between BMI and urinary dopamine excretion, but there was a weak pos-
itive correlation between body weight and urinary dopamine excretion. 
Urinary dopamine excretion was negatively correlated with HbA1c, but 
more research is needed to elucidate the exact role of dopamine in the 
regulation of glycemia.

PO1.41
The role of the hepatokine fetuin B in glucose homeostasis 
and adipose tissue function

Pasmans, K.1; Blaak, E. E.1; Watt, M. J.2; Meex, R. C.1
1Department of Human Biology, NUTRIM School of Nutrition and Translational 
Research in Metabolism, Maastricht University, Maastricht, the Netherlands 
2Department of Anatomy and Physiology, University of Melbourne, Parkville, 
Victoria, Australia

Introduction: The liver plays a major role in maintaining whole-body glu-
cose homeostasis. This is in part via the synthesis and secretion of hepa-
tokines; proteins that have the potential to regulate metabolism in local or 
distant organs. With the development of a fatty liver, hepatokine secretion 
becomes dysfunctional, which may impact glucose tolerance. Fetuin B is a 
hepatokine that has been linked to glucose intolerance, but the underlying 
mechanism remains incompletely described. We aimed to elucidate the 
mechanisms of action of fetuin B by investigating its putative effects on 
white adipose tissue (WAT) metabolism.
Methods: Fetuin B gene expression and protein expression were mea-
sured in multiple organs in male C57BL/6J mice. Fetuin B protein expres-
sion was then also measured in 3T3-L1 adipocytes treated with fetuin B 
for 0, 2, and 24 h, and in WAT of C57BL/6J mice 2 h after an intraperito-
neal injection with fetuin B. To investigate the link between WAT fetuin 
B levels and indices of insulin sensitivity, C57BL/6J mice underwent a 
hyperinsulinemic-euglycemic clamp 2 h after being treated with fetuin B. 
Finally, 3T3-L1 adipocytes were incubated with 150 µM human recombi-
nant fetuin B for 24 h, after which gene expression was determined using 
quantitative real-time PCR.
Results: Fetuin B gene expression in C57BL/6J mice was high in liver, 
but nearly absent in other organs, including muscle, WAT, brown adi-
pose tissue (BAT), and heart. Fetuin B protein expression, in contrast, 
was low in liver and muscle, modestly elevated in BAT and heart, but 
remarkably high in WAT (33.7-fold increased compared with liver). In 
3T3-L1 adipocytes, fetuin B treatment for 2 h or 24 h increased intracel-
lular fetuin B levels, compared with no treatment (2 h: 1.7-fold change, 
p<0.05; 24 h: 3.2-fold change, p<0.05), and also in mice, intraperitoneal 
injection of fetuin B strongly increased fetuin B protein content in WAT 
(4.2-fold change compared with injection of bovine serum albumin con-
trol, p<0.05). Altogether, these findings suggest that fetuin B is produced 
and secreted by the liver, and is taken up by WAT. To investigate whether 
fetuin B levels in WAT play a role in the regulation of glucose homeostasis, 
C57BL/6J mice were treated with fetuin B and underwent a hyperinsulin-
emic-euglycemic clamp. There was no correlation between liver fetuin B 
levels and hepatic glucose output (r²=0.43, p=0.08) or glucose disposal 
rate (r²=0.22, p=0.24). WAT fetuin B levels did also not show a correla-
tion with hepatic glucose output (r²=0.06, p=0.60), but there was a strong 
negative correlation between WAT fetuin B content and glucose disposal 
rate (r²=0.95, p<0.001). Experiments involving gene expression analysis of 
3T3-L1 adipocytes treated with 150 µM fetuin B revealed decreased levels 
of leptin (p<0.01) and adiponectin (p<0.01).
Conclusion: The results of our experiments suggest that fetuin B may 
affect glucose homeostasis, at least partly, via changes in WAT. Future 
experiments will establish whether fetuin B also affects other genes and 
pathways in adipocytes, and whether fetuin B also plays an important role 
in WAT metabolism in humans.
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Post-bariatric hypoglycemia is caused by an impaired 
metabolic response
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Rationale: Post-bariatric hypoglycemia (PBH) is caused by a hyperinsu-
linemic hypoglycemic response to a meal, due to anatomical alterations 
and changes in post-prandial hormones after bariatric surgery. The reason 
behind the failing of compensatory systems such as gluconeogenesis or 
beta-oxidation during hypoglycemia remains unknown. 
Objective: Investigating the differences in post-prandial hormones and 
energy regulating pathways (gluconeogenesis, beta-oxidation) between 
patient with (hypo) and without (non-hypo) PBH.
Methods: N=63 performed a mixed meal test (MMT) before (T0) and 
1 year (T1) after surgery. Glucose, insulin, GLP-1, FGF-19, FGF-21 and 
metabolomics (involved in Krebs cycle, gluconeogenesis, lipolysis and 
beta-oxidation) were analyzed in plasma at 7 time points. PBH is defined 
as glucose ≤3.1 mmol/L.
Results: In total N=21 (33%) subjects had PBH at T1. Insulin peaks higher 
in the hypo group (p<0.05). Also, GLP-1, FGF-19, FGF-21 are all signifi-
cantly elevated after surgery (p<0.001). However, they are not significantly 
not different between the 2 groups. Metabolomics data shows increased 
choline derivates: oleoylcholine, palmitoylcholine and stearoylcholine 
(p<0.001) and decreased carnitine in the PBH group (p=0.005).
Conclusion: We see that 33% of our patients develop PBH in 1 year after 
surgery. The post-prandial hormones such as GLP-1, FGF-19 and FGF-21 
are elevated after surgery, but do not different between the groups. Thus 
do not explain the pathophysiology behind PBH. We conclude that PBH 
is a symptom of impaired compensatory energy systems, such as gluco-
neogenesis and beta-oxidation, due to carnitine deficiency. Carnitine 
deficiency is an essential substrate for beta-oxidation. A deficiency causes 
impaired beta-oxidation and thereby also gluconeogenesis. The system is 
therefore not able to compensate for the hypoglycemic state. Cholines are 
a by-product of impaired beta-oxidation and confirm the hypothesis.

Carnitine is significantly decreased in subjects with PBH (P=0.005).

Fig. 1. Carnitine in plasma.

PO1.43
The urinary 1H-NMR metabolic profile of neonates reflects 
maternal obesity
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Introduction: Maternal obesity during perinatal stages can exert meta-
bolic programming of obesity in the progeny (1). The identification of bio-
markers of this imprinting may contribute to the development of early and 
more effective preventive strategies. The metabolomic analysis of urine 
through techniques such as 1H-NMR is a promising tool for this purpose 
(2). The aim of this study is to search for potential biomarkers of metabolic 
programming of obesity in urine from infants.
Methods: In this pilot study, participants were enrolled from the cohort 
miARN-baby, approved by the research ethics committee of the Balearic 
Islands (CEI-IB, code IB3716/18 PI). Mothers and their respective healthy 
term new-borns were recruited at birth. Urine specimens were collected 
from 16 infants at one month of age and classified according to the mater-
nal body mass index as normal weight or overweight/obesity. Samples 
were processed for the acquisition of both 1D and 2D 1H-NMR spec-
tra. Untargeted analysis was performed comparing spectral bins’ intensi-
ties from both groups. In addition, information from specific peaks was 
utilised following a targeted approach and the concentration of several 
metabolites was determined.
Results: From the untargeted approach, discriminant analysis (orthoP-
LS-DA) shows a clear distinction between experimental groups, suggest-
ing a significant impact of maternal obesity on the urinary metabolome 
of the infants. Moreover, targeted analysis allowed the identification of 
23 compounds and 7 of them displayed higher levels in the overweight/
obesity group. Interestingly, some of them such as succinate or glycine are 
related to obesity to some extent (3,4) and thus are biologically plausible 
as biomarkers of interest.
Conclusions: These preliminary results suggest that maternal obesity 
influences infants’ urine metabolome. Therefore, this biologic fluid may 
reflect early metabolic dysregulations potentially related to metabolic pro-
gramming of obesity. Further analyses of the whole cohort are encouraged 
as they might allow the identification of biomarkers of this impact.
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An Essential Sex Selective Molecular Action of SRC-1 
on Beige Thermogenic Transcriptional Program Revealed Key 
Metabolic Health Advantages
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Introduction: Women have the propensity to accumulate more fat in the 
subcutaneous depots prior to menopause, a feature that offers them pro-
tection against the burden of cardiometabolic disease. Moreover, when 
compared to males of similar adiposity level, females exhibit a more 
“beige” profile of fat depots, with emergent brown-type adipocytes capa-
ble of thermogenesis within their white adipose tissue (WAT). However, 
the molecular mechanisms underlying these differences in energy dissipa-
tion remain largely unexplained. 
Methods: Subcutaneous white adipose tissue biopsies and mature isolated 
adipocytes from premenopausal women were screened by large unbiased 
transcriptomic analysis to determine gene expression levels of important 
transcriptional coregulators. Specifically, the cell-autonomous impact of 
the nuclear receptor coactivator SRC-1 in the browning process of WAT 
was then addressed using primary fat cells initially collected from SRC-1 
KO and WT mice and subjected to differentiation into either brown or 
white adipocyte. In vivo investigation of SRC-1 role on “beiging” was 
further performed using β3 adrenergic receptor agonist. Finally, a phe-
notypic evaluation of SRC-1 KO has been realized using a metabolic phe-
notyping pipeline.
Result: Here, we show that among the transcriptional coregulators with 
established functional roles in WAT, the Steroid Receptor Coactivator 1 
(SRC-1) was the highest to be expressed in human subcutaneous WAT 
biopsies and mature adipocytes isolated from premenopausal women. 
Increased expression of SRC-1 was also observed after calorie restriction, 
during adipogenesis and “beiging” adaptation of human multipotent adi-
pose-derived stem cells (hMADS) and primary adipocytes from donors. 
White-to-beige differentiation in SRC-1-depleted primary mouse adipo-
cytes revealed a cell-autonomous action of SRC-1 on cellular energy dissi-
pation and “beiging”, mainly through the control of the expression of key 
thermogenic gene UCP1. This observation was confirmed in vivo since 
SRC-1 was found to employ sex-selective molecular mechanisms to regu-
late “beige” remodeling program in WAT, mainly by controlling hierarchal 
mitochondrial gene network in a sex selective manner. Therefore, upon 
aging SRC-1 depleted female mice were, unlike males, overweight, dis-
played glucose intolerance compared to their sex-matched WT littermates 
but more strikingly presented a male-like pattern of their WAT depots, 
with a marked fat redistribution in favor to visceral WAT and a conse-
quent decline of the “beige” profile. 
Conclusion: Altogether, these data strongly support a unique sex-based 
action played by SRC-1 in energy dissipation in vivo mainly via the 
orchestration of “beiging” adaptation in WAT.

PO2 – Behavioural and Public Health

PO2.01
How have the risk factors related to obesity during 
the coronavirus pandemia changed? – results of two 
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Introduction: The National Food Chain Safety Office, The University of 
Debrecen, Faculty of Economics and Business, Institute of Marketing and 
Trade and the Hungarian Platform of Diet, Physical activity and Health 
have carried out two surveys about the effects of the coronavirus pandemic 
to the lifestyle of the adult population. One of the goals of the surveys was 
to recognise the risk factors of obesity, such as nutrition, body weight, 
physical activity, and how the nutrition habits have changed during the 1st 
and 3rd waves of coronavirus pandemic.
Methods: The first survey was based on a questionnaire and carried 
out in May, 2020, and we repeatedly used the same questionnaire 1 year 
later, in April-May, 2021. We wanted to see the long-term changes. In the 
first study a total of 3000 adults participated, in the second the number 
of the participants were 1940. Both studies were representative for the 
Hungarian population concerning age and sex. We used the statistical 
analysis package SPSS 25.0.
Results: We observed many unfavourable changes about the risk factors 
of obesity. Between the first and the third waves of pandemic the number 
of people who gained weight was twice of the people who lost weight. The 
average loss was higher (7,5 kg), than the average gain (5 kg), the total 
body weight of the Hungarian population increased further 0,3 kg in the 
observed period of time. Therefore, we could not lose that 1 kg surplus 
what we gained during the 1st wave. At the same time the physical activity 
decreased substantially, 38 % of the population spent sitting more than 
8 hours per day.
There are positive tendencies we also observed, 3 persons in every 10 are 
willing to follow a healthier diet, start to control their calorie intake and 
to increase the consumption of fruits and vegetables. The consumptions 
of many food groups related to increase the risk of obesity have decreased, 
such as salty snacks, energy drinks, fast foods.
Conclusion: We can conclude that the majority of the population adapted 
well for the new situation, there are many habits which they want to keep 
after the pandemic. They want to be more conscious consumer; they 
intent to plan their shopping better. They want to select the ingredients of 
the diet more carefully, and the way how they cook. If we could control the 
portion size and increase the physical activity, we will be able to stabilize 
the energy balance.

PO2.02
A systematic review of inequalities in the uptake of, 
adherence to, and effectiveness of behavioural weight 
management interventions in adults

Birch, J. M.1; Jones, R. A.1; Mueller, J.1; Mcdonald, M. D.2; Richards, R.1; 
Kelly, M. P.3; Griffin, S. J.1; Ahern, A. L.1
1MRC Epidemiology Unit, University of Cambridge, Cambridge, United Kingdom 
2Curtin School of Population Health, Curtin University, Perth, Australia 
3Department of Public Health and Primary Care, University of Cambridge, 
Cambridge, United Kingdom

Introduction: Addressing health inequalities is a public health priority. 
The extent to which behavioural weight management interventions affect 
health inequalities is uncertain, as is whether trials of these interven-
tions directly consider inequalities. We conducted a systematic review, 
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GERD: gastroesophageal reflux disorder. Consistency of selection of 
patient characteristics for their association with the number of decayed, 
missing, and filled teeth (DMFT) across imputed bootstraps in the MCP 
model. According to the elbow criterion, five variables selected more 
than 80% of the time were retained: age, sex, salivary buffering  capacity, 
toothbrushing frequency, and salivary consistency. These variables 
were  significantly associated with the DMFT using an unpenalized 
 regression model.

Fig. 1. Characteristics of patients with obesity associated with the number 
of decayed, missing, and filled teeth (N = 204). Group minimax concave 
penalty for linear regression.

synthesising evidence on how different aspects of inequality impact 
uptake, adherence, and effectiveness in trials of behavioural weight man-
agement interventions. 
Methods: We included (cluster-) randomised controlled trials of pri-
mary care-applicable behavioural weight management interventions in 
adults with overweight or obesity published prior to March 2020. Data 
about trial uptake, intervention adherence, attrition and weight change 
by PROGRESS-Plus criteria (place of residence, race/ethnicity, occupa-
tion, gender, religion, education, socioeconomic status, social capital, plus 
other discriminating factors) were extracted. Data were synthesised nar-
ratively and summarised in Harvest plots. 
Results: We identified 91 behavioural weight loss interventions and 12 
behavioural weight loss maintenance interventions. Fifty-six of the 103 
trials considered inequalities in relation to at least one of intervention or 
trial uptake (n=15), intervention adherence (n=15), trial attrition (n=32), 
or weight outcome (n=34). Most studies found no inequalities gradient. If 
a gradient was observed for trial uptake, intervention adherence and trial 
attrition, those considered ‘more advantaged’ did best; the evidence was 
more mixed when considering inequalities in weight outcomes.
Conclusion: Our findings suggest that behavioural weight management 
interventions are equitable for those who reach the 12-month follow up. 
Future research should include standard measures of the PROGRESS-
Plus criteria and consider alternative methods of data synthesis, such as 
meta-analysis of individual participant data, when addressing equity-fo-
cused questions in trials of interventions. This would help to overcome 
limitations such as insufficient statistical power, in order to detect poten-
tial differences by measures of inequalities.
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Saliva alteration and tooth brushing frequency less than twice 
a day associated with dental caries in patients with obesity
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Introduction: In 2021, the World Health Assembly adopted a resolution 
for better oral health, recognizing that oral diseases are linked to other 
noncommunicable diseases such as obesity. People with obesity represent 
17% of adults in France, but to our knowledge no study has investigated 
the burden of oral disease in this population. Additionally, the evidence 
on obesity-related factors associated with dental caries remains controver-
sial, so little action has been taken to specifically address the oral health 
needs of people with obesity. Clarifying the roles of these factors may help 
identify at-risk patients and prevent the development of tooth decay in 
people with obesity. This study explored the oral health status and related 
practices of patients with obesity and the sociodemographic characteris-
tics, obesity-related comorbidities, lifestyle habits, and saliva parameters 
associated with the dental caries experience.
Methods: This cross-sectional study included patients with a clinical 
diagnosis of obesity attending a therapeutic education program at the 
Bordeaux Hospital (France) in 2014-2015. Oral health was evaluated 

by a senior-year dental student; this evaluation included the number of 
decayed, missing, and filled teeth; periodontal status; oral hygiene; mas-
ticatory inefficiency; and saliva parameters (resting flow rate, consis-
tency, stimulated flow rate, pH, and buffering capacity). Age, sex, absence 
of monthly allowance, comorbidities (dyspnea, sleep apnea, type 1 and 
type 2 diabetes, gastroesophageal reflux disorder, and emesis), and life-
style habits (smoking status, alcohol consumption, and sweet or acidic 
diet) were retrieved from medical records. Minimax concave penalty and 
unpenalized linear regressions were used to estimate β and 95% confi-
dence intervals for the studied associations.
Results: Almost all of the 204 participants (19–75 years, 72% females) 
reported owning a toothbrush and toothpaste, but one-third reported 
brushing their teeth less than twice a day. The mean number of decayed, 
missing, and filled teeth was 12 (+/−7), and 53% of the participants had 
at least one untreated decayed tooth. The prevalences of gingival bleed-
ing and masticatory inefficiency were 36% and 13%, respectively. Age [for 
one-standard deviation increase: 0.22 (0.16–0.29), p<0.001], female sex 
[3.76 (1.65–5.87), p<0.001], tooth brushing less than twice a day [2.86 
(0.81–4.90), p<0.006], salivary buffering capacity [low vs normal: 2.02 
(0.08–3.95) and very low vs normal: 3.34 (0.31–6.37), p<0.037], and sali-
vary consistency [bubbly vs clear: 2.45 (0.52–4.38), p<0.038] were associ-
ated with a higher number of decayed, missing, and filled teeth.
Conclusion: Our results suggest that improving patients’ competencies 
for oral care, such as teeth brushing twice daily, seems necessary to limit 
the burden of dental caries in adults with obesity. Saliva composition may 
also be altered in this population, thus affecting dental health. Acting on 
saliva composition may therefore be of interest; however, further studies 
are required to explore the underlying mechanisms.
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Association Between Obesity and Frailty Syndrome in Aging: 
The Salus in Apulia Study

Zupo, R.; Castellana, F.; Lampignano, L.; De Nucci, S.; De Pergola, G.; 
Sardone, R.
National Institute of Gastroenterology “Saverio de Bellis,” Research Hospital, 
Castellana Grotte, Bari, Italy

Introduction: Frailty predicts poor health outcomes in aging [1]. Although 
weight loss falls within frailty construct domains, there is evidence that 
older individuals with obesity experience frailty more than those without 
obesity [2,3]. How obesity, as a biological phenotype, impacts frailty in 
aging is yet understudied.
Methods: 479 older adults (65+ years) from the Salus in Apulia study shar-
ing comprehensive functional, anthropometry, and densitometry assess-
ment were included in a cross-sectional analysis to deep the association 
between obesity and frailty. Differences in the magnitude of association, 
i.e., Wilcoxon’s r Effect Size (ES), and their 95% CIs were calculated for all 
variables and assessed across groups of physical frailty status (presence/
absence). Significant variables were entered into three nested models, i.e., 
unadjusted, semi and fully adjusted multivariable logistic regression mod-
els, to identify the ES of the association with physical frailty. Probability 
estimates were reported as Odds Ratios (ORs) and 95% CIs. The cut-off 
value for Body Mass Index (BMI) and Fat Mass Index (FMI) [4] antro-
pometry indices was analysed using the ROC curve on frailty status.
Results: Mean BMI was found statically higher in the frail population, 
either as a continuous (ES:-0.14, 95%CI -0.24 to -0.04) or dichotomous 
variable (≥30 Kg/m2, ES:20.57, 95%CI 2.73 to 38.41). Same direction fol-
lowed total body fat mass, either taken as a continuous variable (ES:-0.16, 
95%CI -0.25 to -0.08) or as FMI index above the obesity cut-off (ES:29.87, 
95%CI 18.22-41.52). A BMI≥30 Kg/m2 showed an almost doubled prob-
ability of physical frailty in logistic regression models, even adjusting for 
age and sex as major confounders (OR:2.8, 95%CI 1.26-6.23). An FMI 
over the obesity cutoffs (>9Kg/m2 M, >13Kg/m2 F) showed a more than 
sixfold increased likelihood of frailty, regardless of age (OR:7.45 2.17 to 
25.60). Area Under the ROC Curve (AUC) showed an almost similar 
good prediction power for phyisical frailty phenotype of the two indexes 
over frailty (AUC: 0.73 and 0.76 for BMI and FMI, respectively).
Conclusion: BMI and FMI both deserve consideration to build under-
standing on better clinical screening of Physical Frailty in clinical settings. 
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Tab. 1. Associations between the characteristics of patients with obesity 
related to sociodemographic profile, comorbidities, lifestyle habits, and 
saliva parameters, and the number of decayed, missing, and filled teeth 
(N = 204). Multivariate linear regression.

Variables β (95% CI)* p

Age (for 1 SD increase)† 0.23 (0.16–0.29) <0.001

Sex (female vs male) 3.85 (1.77–5.93) <0.001

Salivary buffering capacity 0.020

Normal (10–15) Ref

Low (6–9) 2.05 (0.14–3.96)

Very low (0–5) 3.78 (0.80–6.76)

Brush less than twice a day (y vs. n) 2.87 (0.90–4.85) 0.005

Salivary consistency 0.038

Clear Ref

Bubbly 2.45 (0.52–4.38)

Sticky 0.20 (−3.00–3.39)

* Mean estimated difference in the number of decayed, missing, and filled teeth 
(DMFT). † 1 standard deviation (SD) = 13.69 years. On average, the number of 
decayed, missing, and filled teeth (DMFT) increased with age (for one standard 
deviation increase: β, 0.23; 95% CI, 0.16–0.29) and in females (β, 3.85; 95% CI, 
1.77–5.93). Additionally, participant toothbrushing <2 times/day was associated 
with a mean increase in the DMFT of 2.87 (0.90–4.85) points compared with 
those who brushed ≥2 times/day. The average DMFT of participants with 
low and very-low salivary buffering capacity was 2.05 (0.14–3.96) and 3.78 
(0.80–6.76) points higher than participants with physiological buffering capac-
ity, respectively. Finally, participants with bubbly saliva had a mean increase in 
the DMFT of 2.45 (0.52–4.38) points compared with those who had clear saliva.

PO2.04
Nutritional status screening and health- development 
of public health interventions from a random population

Kamberi, F.1; Aderaj, S.2; Jaho, J.1; Ibrushi, L.3; Skendo, H.4
1Research Centre of Public Health, Faculty of Health, University of Vlore “Ismail 
Qemali”, Vlore, Albania 
2SDC Health for All project, Tirana, Albania 
3Catholic University “Our Lady of Good Counsel”, Tirana, Albania 
4University of Bonn. The Faculty of Mathematics and Natural Sciences, Institute 
of Pharmacy. An der Immenburg 4 53121 Bonn, Germany

Good nutrition is a key element in lowering the risk of non-communi-
cable diseases and increasing longevity. A pilot study was carried out in 
December 2019 in Vlore, Albania in which they were involved 78  randomly 
selected people. The Mini Nutritional Assessment Questionnaire (MNA) 
was used for the assessment of nutritional status.
Mean age of 70.12 years. 73% of participants were men. 44.87% of par-
ticipants were overweight. A statistical relationship was found between 
diabetes and BMI, p=0.0016. 48.72% of participants were at risk for 
malnutrition. 
Screening for nutritional status should be included as part of comprehen-
sive assessments for effective intervention strategies for all ages.
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Tab. 1.

Without Physical Frailty With Physical Frailty

Mean ± SD Mean ± SD Wilcoxon’s
effect size

Proportions (%) 449 (93.70) 30 (6.30)

Age (years) 74.55 ± 5.56 78.61 ± 6.07 -0.163 (-0.24 to -0.08)

Female 240 (53.50) 16 (53.30) 0.12 (-18.32 to 18.56)

Male 209 (46.50) 14 (46.70) 0.12 (-18.32 to 18.56)

Smokers (yes) 46 (10.70) 3 (10.00) -0.75 (-11.88 to 10.38)

Low Hand Grip strength 205 (45.70) 28 (93.30) -47.68 (-57.72 to -37.63)

Low Step Test score 34 (7.60) 16 (53.30) 45.76 (27.74 to 63.78)

Weight loss (yes) 16 (3.60) 5 (16.70) 13.10 (-0.34 to 26.55)

ALM/h2 (Kg/cm^2) 7.15 ± 1.21 6.68 ± 2.24 0.04 (-0.05 to 0.13)

BMI (Kg/m^2) 29.59 ± 4.92 32.50 ± 5.32 -0.14 (-0.24 to -0.04)

BMI (≥30 kg/m^2) 192 (42.80) 19 (63.30) 20.57 (2.73 to 38.41)

FMI (Kg/m2) 12.10 ± 3.81 14.60 ± 3.85 -0.68 (-1.05 to -0.30)

FMI (obesity) 270 (60.10) 27 (90.00) 29.87 (18.22 to 41.52)

Whole body fat mass (Kg) 29.71 ± 8.916 34.93 ± 7.99 -0.16 (-0.25 to -0.08)

Total Cholesterol (mg/dl) 179.58 ± 37.23 172.75 ± 36.32 0.03 (-0.05 to 0.13)

HDL Cholesterol (mg/dl) 52.45 ± 13.12 49.46 ± 9.21 0.05 (-0.02 to 0.13)

LDL Cholesterol (mg/dl) 105.8 ± 32.55 103.93 ± 30.65 0.01 (-0.08 to 0.09)

Triglycerides (mg/dl) 106.39 ± 67.4 96.96 ± 37.32 0.01 (-0.07 to 0.1)

Creatinine (mg/dl) 0.89 ± 0.34 0.82 ± 0.22 0.03 (-0.06 to 0.11)

Uric Acid (mg/dl) 5.38 ± 1.29 5.37 ± 1.14 -0.01 (-0.09 to 0.07)

WBC (10^3 cells/mm3) 6.38 ± 1.82 6.66 ± 1.8 -0.05 (-0.14 to 0.05)

RBC (10^6 cells/mm3) 4.66 ± 0.56 4.63 ± 0.47 0.02 (-0.06 to 0.1)

Hemoglobin (g/dl) 13.69 ± 1.43 13.73 ± 1.3 0.02 (-0.07 to 0.1)

Folate (ng/ml) 9.03 ± 5.88 8.94 ± 4.03 -0.03 (-0.11 to 0.06)

Vitamin B12 (pg/ml) 294.86 ± 407.48 333.46 ± 500.85 0.01 (-0.08 to 0.1)

Vitamin D (ng/ml) 28.12 ± 13.03 25.82 ± 10.33 0.02 (-0.08 to 0.11)

HbA1c (mmol/mol) 40.57 ± 8.06 40.36 ± 5.93 -0.02 (-0.11 to 0.07)

Insulin (UI/L) 10.88 ± 11.27 8.82 ± 5.12 0.02 (-0.06 to 0.119

Description of the whole sample according to Fried’s physical frailty. N:479.

Tab. 2.

Unadjusted Partially Adjusted Fully Adjusted

AUC: 0.60 CI 95%: 0.51 to 0.69 AUC: 0.72 CI 95%: 0.63 to 0.82 AUC: 0.73 CI 95%: 0.64 to 0.82

BMI ≥ 30 Kg/m2 Odds Ratio (OR): 2.31, 95% Confidence Interval (CI) 1.08 to 4.97, 
Standard error (SE):0.39 OR: 2.8, 95%CI 1.29 to 6.20, SE:0.4 OR. 2.8, 95%CI 1.26 to 6.23, SE:0.40

Age (years) OR:1.13, 95%CI1.06 to 1.20, SE:0.03 OR:1.13, 95%CI 1.06 to 1.20, SE:0.03

Sex (Male) OR:1.01, 95%CI 0.47 to 2.17, SE:0.39

Logistic regression model on Fried’s physical frailty as dependent variable.

Tab. 3.

Unadjusted Fully Adjusted

AUC: 0.64 CI 95%: 0.59 to 0.70 AUC: 0.76 CI: 0.69 to 0.84

FMI (obese) OR:5.96, 95%CI 1.78 to 19.90, SE:0.61 OR:7.45, 95%CI 2.17 to 25.60, SE:0.62

Age (years) OR:1.14, 5%CI 1.06 to 1.21, SE:0.03

Logistic regression model on Fried’s physical frailty as dependent variable.
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Trends and Amounts of Consumption of Low-calorie 
Sweeteners: A Cross-sectional Study

Daher, M.1; Fahd, C.1; Abdel Nour, A.2; Sacre, Y.1
11 Faculty of Arts and Sciences, Department of Nutrition and Food Sciences, 
Holy Spirit University of Kaslik, P.O Box 446, Jounieh, Lebanon 
2School of Engineering, Holy Spirit University of Kaslik, P.O Box 446, Jounieh, 
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Introduction: White sugar has been blamed to cause health consequences 
including diabetes and obesity. With the increased need to decrease sugar 
intake, attention was shifted towards sugar alternatives also known as 
low-calorie sweeteners (LCS). LCS are ubiquitous within food products, 
but their consumption among Lebanese adults isn’t well elucidated. Our 
study aims to investigate the trends and amounts of LCS consumption in 
addition to their main sources among a sample of Lebanese adults. 
Methods: A cross-sectional study was conducted over 384 adult Lebanese 
individuals from both genders residing in Beirut and Mount-Lebanon 
from February to August 2020. After excluding eight individuals, 376 
completed the survey. To assess the trends, frequency and quantity of LCS 
consumption, a questionnaire was filled by trained and licensed dieti-
tians in addition to a previously validated food frequency questionnaire 
adapted to the most widely known products in the Lebanese market. Food 
products were divided into categories, amount of sweeteners in each item 
was obtained from the label, and analysis was performed according to 
the type of sweetener they are made of. Frequencies were converted into 
numbers of servings per day and multiplied by the standard portion size. 
Daily individual consumption of each sweetener apart was obtained by 
multiplying the amount of sweetener in each item consumed by total daily 
consumption. The amount in mg/kg was obtained by dividing total con-
sumption of each sweetener apart by the mean weight of our population. 
SPSS was used for data entry and analysis.
Results: Results showed that 94.4% were consuming an artificially- 
sweetened item at least once in the last six months. While weight loss and 
healthy lifestyle constituted the main reasons for past and current con-
sumption respectively, safety and unpleasant taste affected consumption 
trends. Pills and powders’ consumption was significantly associated with 
gender (p=0.032) and dieting (p=0.000) but not with age (p=0.831), edu-
cational level (p=0.294), living district (p=0.421) or income (p=0.828) 
where women and dieters used significantly more pills and powders than 
their counterparts. “Food and beverages” consumption was independent 
of all factors except age (p=0.001); it peaked at 26-40 and declined there-
after. Consumption of LCS came mainly from beverages and was as fol-
lows while remaining within the acceptable daily intake limits: aspartame: 
98.9mg/d (1.38mg/kg/d); sucralose: 22.19mg/d (0.31mg/kg/d); acesul-
fame-K: 39.12mg/d (0.55mg/kg/d); stevia 3.28mg/d (0.05mg/kg/d). Food 
and beverages were consumed more than pills and powders due to unin-
tentional consumption. 
Conclusion: Despite that safety and unpleasant taste affected consump-
tion of low-calorie sweetened products, intake of such products was found 
to be highly prevalent in the studied population. While remaining within 
the acceptable daily intake limits, consumption of food and beverages 
exceeded that of pills and powders due to unintentional consumption 
making awareness a necessity to help consumers make an informed deci-
sion. Moreover, a nation-level study is needed to generalize the results.

PO2.07
“Nosocomial” obesity. Weight bias and stigmatization. Are 
there differences between Medical doctors and Surgeons?

Marina, I.; Ponce, A.; Muelas, M.; Morató, J.; Rodriguez, G.; Garcia, S.; 
Bleda, D.; Ruiz Pombo, M.
Internal Medicine Department. Hospital de Viladecans. Institut Català de la Salut

Introduction: It is well known that people living with obesity experience 
weight stigma in schools, in their workplaces, or even in their own fam-
ilies. But, are health facilities or health professionals different? Previous 
studies on this question showed that health professionals did not differ 
from the general population, and these attitudes and beliefs can hinder 
obesity treatment. In this sense, our objective was, firstly, to evaluate the 
attitudes and beliefs of professionals about obesity and, secondly, to check 
whether there were differences between doctors and surgeons.
Material and Methods: During 2 months, interviews were conducted 
with professionals from medical-surgical specialties (internal medicine, 
primary care, gastroenterologist, general surgeon, traumatologist, radiol-
ogist, gynecologists). In turn, their anthropometric values (weight and 
height) were recorded and they responded to two tests, the Beliefs About 
Obesity Persons (BAOP) and the Fat Phobia Score (FPS) that assess beliefs 
and attitudes towards patients living with obesity.
Results: At the end of this period, 45 specialists responded. The mean 
age was 45’14 (SD 10’117) with BMI 24’3 (SD 2.95), 57.8% being men. 
The mean BAOP and FPS score was 15.47 (SD 5.43) and 3.51 (SD 0.21), 
with the radiologist being the specialist with the highest BAOP score (19) 
followed by primary care (16.5) while the general surgeons presented 
higher SPF (3.66) followed by the traumatologists (3.63). There were no 
differences between specialists with BMI <25 and BMI> 25 and neither 
between men and women (t test, p = 0.0570 and p = 0.9514). Differences 
were searched between medical and surgical specialties and there were no 
statistically significant differences (t test, p = 0.0570 and p = 0.9514) or 
between surgical specialties (t test, p = 0.1990 and p = 0.4387).
Conclusions: In our sample, there are no differences between physicians 
and surgeons in terms of attitudes and beliefs about obesity. Despite all 
the obvious limitations of our study, with this work in the first place we 
highlight that the “nosocomial” bias is transversal and is also very present 
in all health professionals.

PO2.08
Bridging the gap: A qualitative analysis of online public forum 
with healthcare professionals in bursting myths about weight 
management

Bhatti, R.1; Joumaa, M.2; Bereczky, B.3
1Department of Endocrinology, Mediclinic City Hospital, Dubai, UAE 
2Certified Dietician and Bariatric co-ordinator, Mediclinic City Hospital, Dubai, 
UAE 
3Department of bariatric surgery, Mediclinic Parkview Hospital, Dubai, UAE

Background: Obesity has increased rapidly worldwide in last few decades. 
The UAE in particular is one of six Middle Eastern Countries with the 
highest rates of people living with overweight or obesity. The prevalence 
of people living with overweight and obesity, by BMI, were reported as 
43.0 and 32.3%, respectively in the UAE. There are many myths amongst 
general public about obesity.
Aim: The objective of the study was to address public questions through 
online forum regarding weight management.
Methods: In this cross-sectional observational study qualitative analysis 
was done. It was conducted quarterly at Mediclinic City and Parkview 
Hospital in Dubai from August 2020-September 2021. An online zoom 
meeting was made available to the public. People who wanted to attend 
the session registered via dedicated email address. A certified dietician, 
endocrinologist and bariatric surgeon were available to answer people’s 
questions. 
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Results: 6 online forums have been conducted. 163 (range 10-90) people 
attended. Three themes were constructed during data analysis. 1- Diet: 
what’s the best diet and about caloric intake. 2- Insulin resistance or hor-
mone imbalance is responsible for weight gain. 3- Misinformation and 
unrealistic expectations about bariatric surgery. Feedback from audience 
was ‘it was interactive, fun and informative session’, ‘it’s good to know that 
it’s not my fault and I need to get help’.
Conclusion: Our results show that patients need support throughout the 
weight management journey. Healthcare professionals need to be more 
aware of patient’s perceptions about weight management so that they can 
be addressed in consultations. We need more online support sessions 
facilitated by healthcare, A professionals. 
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Introduction: The development of obesity is subject to numerous factors, 
among which the influence of multiple genes. With polygenic risk scores 
(PRS) of body mass index (BMI), one can predict who is more vulnerable 
to acquire obesity and who might have a relative genetic protection from 
obesity development. In monozygotic (MZ) twin pairs, the co-twins in 
a pair share an identical genetic risk for developing obesity. This study 
aimed to investigate which of the co-twins in a twin pair follows their 
genetic predisposition of BMI more closely. Secondly, we will investigate 
which behavioral factors – such as physical activity, dieting, and sleep – 
might influence whether one follows their risk more closely or not. 
Methods: We will investigate the PRS for BMI in 1,037 MZ (56% female, 
mean age 32 y) and 2,132 dizygotic (DZ) twin pairs (52% female, mean 
age 35 y). The PRS will be calculated using 2.1 million genetic variants. 
The twin pairs will be divided into co-twins with lower and higher BMI 
to uncover which of the co-twins follow their genetic predisposition to 
BMI more closely. We will split the weight discordant MZ twin pairs 
into groups where the co-twin with 1) lower BMI or 2) higher BMI fol-
lows their genetic risk more closely. Subsequently, two sets of matched 
case- control analyses will be conducted using information on their self- 
reported weight stability over time, dieting behaviors, physical activity, 
sleep, and somatic and mental health.
Results: The results will show whom of the co-twins in a twin pair will fol-
low their predisposition more closely, and whether this is more common 
for co-twins with lower or higher BMI. When the co-twins with lower 
BMI follow their genetic risk more closely, environmental factors will have 
caused weight gain in the co-twins with higher BMI. In contrast, when the 
co-twins with higher BMI are closer to their genetic risk, environmental 
factors will have caused weight loss in the co-twins with lower BMI. We 
will try to find some of the potential underlying behavioral and psycho-
logical differences that may explain the adherence to or divergence from 
their expected BMI based on their PRS. 

Conclusion: Depending on the results, we can conclude whether leaner 
co-twins or heavier co-twins are more likely to follow their genetically 
predicted BMI, and how closely they follow their expected BMI. In addi-
tion, we might get a better understanding of which behavioral and psy-
chological factors explain whether the co-twins adhere to or diverge from 
their expected BMI based on their genetic risk.

PO2.10
Incidence of unrecognized obesity related disease in a Danish 
population - results from the South Danish Obesity Initiative
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Background: Obesity is a major global health challenge, and the prev-
alence of obesity continues to rise. Obesity increases the risk of type 2 
diabetes (T2D), obstructive sleep apnea, non-alcoholic fatty liver dis-
ease (NAFLD), hypertension, osteoarthritis, polycystic ovary syndrome 
(PCOS) and several other health threatening conditions. Many cases of 
obesity-related diseases, however, remain undiagnosed, even though the 
link to obesity is well recognized and the diagnosis of obesity is straight-
forward. Given that we do not have an effective, scalable and safe treat-
ment, we need to rethink our approach to people with obesity. The South 
Danish Obesity Initiative (SDOI) switch the focus from body weight to 
obesity-related adverse health outcomes. The overall aim of the initiative 
is to offer a standardized screening program for obesity-related diseases 
and to assess the incidence of un-diagnosed diseases in a Danish obese 
population.
Methods: People with BMI > 30kg/m2 and an age between 18 and 60 
years are screened for hypertension, diabetes, dyslipidemia, sleep apnea, 
non-alcoholic fatty liver disease, chronic obstructive pulmonary disease 
and polycystic ovary syndrome by completion of questionnaires, anthro-
pometric measures, blood pressure (both at consultation and diurnal), 
blood analyses, pulmonary function, liver elastography and electrocardi-
ography. People with HbA1c in the prediabetic range are further assessed 
by an oral glucose tolerance test and people with indications of obstruc-
tive sleep apnea as assessed by questionnaires are subjected to respiratory 
sleep monitoring.
Results: Among 241 persons, who completed the screening program 
so far, 76% were female (F) and 24% were male (M). Their median age 
(F/M) was 44 and 47 years and their median BMI was 46.6 and 44.9 kg/m2 
respectively. Among people without a prior diagnosis of obstructive sleep 
apnea, 31% were diagnosed to have so (F: 32.3%, M: 48.8%). Among peo-
ple without a prior diagnosis of T2D, 5.6% was diagnosed with the disease 
(F: 4.1%, M: 10.2%) and (M) 4.1% and (F) 10.2% had prediabetes. Among 
people without known liver disease, 14.1% was diagnosed with increased 
liver stiffness. In addition, we found a high percentage of people with 
untreated hypertension or hypercholesterolemia.
Discussion: By a broad, structured, stepwise, and algorithm-based assess-
ment program, we identified a large proportion of obese people with 
undiagnosed obesity related diseases. Males are more likely to be referred 
for the initiative, and compared to females they had a higher incidence of 
undiagnosed disease.
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Response after Neoadjuvant Systemic Therapy in Patients 
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2Department of Surgery, Maastricht University Medical Centre, Maastricht, 
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Background: The response to neoadjuvant systemic therapy (NST) is an 
important factor for predicting oncological outcomes; complete patho-
logic response (pCR) is the desired outcome of NST and is associated with 
improved disease free-survival. While it is well documented that obesity 
increases the risk of breast cancer and negatively affects the oncological 
outcomes, the impact of body mass index (BMI) on the response to neo-
adjuvant systemic therapy remains controversial. 
Aim: The aim of this study is to investigate the impact of (baseline) BMI 
on pCR after neoadjuvant systemic therapy in patients with breast cancer.
Methods: Patients diagnosed with invasive breast cancer between 2019 
and 2021 who received neoadjuvant systemic treatment followed by sur-
gery will be included. Data will be obtained from the Netherlands Cancer 
Registry. Patients will be divided into three groups based on BMI: patients 
with underweight/normal weight (BMI<25 kg/m2), patients with over-
weight (BMI 25-29.9 kg/m2) and patients with obesity (BMI>30 kg/m2). 
Breast cancer subtypes are defined as luminal-like (ER/PR-positive and 
HER2-negative), HER2/luminal (ER/PR-positive and HER2-positive), 
HER2-type (ER/PR-negative and HER2-positive), and triple-negative 
(TNBC; ER/PR- and HER2-negative).
Statistical analysis: Descriptive statistics will be presented with frequen-
cies and percentages for categorical variables, as median with interquar-
tile range (IQR) for non-normally distributed continuous variables and as 
mean with standard deviation (SD) for normally distributed continuous 
variables. Comparison of demographic characteristics between the three 
BMI categories will be evaluated by one-way ANOVA. Multivariate anal-
ysis will be performed using a logistic regression model to determine the 
effect of BMI on pCR in our study population. Analysis will be performed 
by breast cancer subtype.
Outcomes: The primary outcome is complete pathologic response (pCR) 
after neoadjuvant systemic treatment of breast cancer patients in the cate-
gories of patients with overweight and obesity compared to patients with 
normal BMI.

PO2.12
The overlooked paradox of the coexistence of overweight/
obesity and anaemia during pregnancy
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6Health Department, Universidad Iberoamericana, Mexico City, Mexico

Introduction: Globally, the prevalence of overweight and obesity, includ-
ing among pregnant women has substantially increased in the last three 
decades (1). This has been fueled, among others, by an increase in the con-
sumption of high-energy-density foods and a decrease in physical activity. 
Additionally, the global prevalence of anaemia among pregnant women 
remains a public health concern. Both overweight/obesity and anaemia 
in pregnancy are independently associated with adverse health outcomes 
for the mother and offspring (2-3). In some pregnant women, the two 
conditions coexist Yet, the current knowledge in this field, including prev-
alence, risk factors and health consequences for mother and offspring 
having and being exposed to this condition, respectively, is staggeringly 
sparse (Figure 1). 
Methods: In this viewpoint, we describe the current evidence on preva-
lence, risk factors and impact for mother and offspring of coexistence of 
overweight/obesity and anaemia in pregnant women based on a system-
atic literature search. 
Results: The prevalence of overweight/obesity and anaemia in preg-
nancy was reported in 22 observational studies with estimates rang-
ing from 0-40.3%. Most studies showed a prevalence of 0-5% (n=13) or 
5-10% (n=4). The remaining studies showed a prevalence of more than 
10% (n=5), with one study conducted in Nigeria, including 349 pregnant 
women recruited at ≤25 weeks of gestation, even at 40.3%. We found no 
relation between the prevalence of overweight/obesity and anaemia in 
pregnant women and country income level. The risk factors associated 
with the development of coexistent overweight/obesity and anaemia in 
pregnancy have only very sparsely been investigated and the knowledge 
about how coexisting overweight/obesity and anaemia in pregnancy 
impact short and long-term health outcomes is very limited. Furthermore, 
we identified no intervention studies that have addressed coexistence of 
overweight/obesity and anaemia in pregnancy. Therefore, to clarify and 
explore potential interventions to treat coexistent overweight/obesity and 
anaemia in pregnancy, we developed a framework illustrating a hypothet-
ical but potential Theory of Change (Figure 2).
Conclusion: Yet, in this viewpoint, we have established that the current 
knowledge in this field is very sparse. Researchers need to come together 
to ensure the health and well-being of pregnant women around the world. 
This could possibly be achieved considering the Sustainable Development 
Goals in the design of interventions and actions. 
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Introduction: The response, or change, of metabolite abundance fol-
lowing a meal is an emergent trait in studies of disease. Body mass index 
(BMI) is a recognized risk factor for numerous health outcomes and may 
influence metabolite response to feeding. Here we use the Netherlands 
Epidemiology of Obesity (NEO) study to examine associations between 
BMI and metabolic responses to liquid mixed meals and extend this by 
using Mendelian randomization to estimate causal effects. 

Methods: The NEO study conducted a liquid meal challenge in 5700 fasted 
participants and collected metabolome profiles using the Nightingale 
metabolomics platform. Observational association and one-sample 
Mendelian randomization (MR) analysis were conducted to estimate the 
effect of BMI on metabolites in the response (or change in abundance), 
fasting and postprandial states. 
Results: We observed 170 metabolite traits (9 response, 70 fasting, 91 
postprandial) with evidence of association with BMI in MR analyses at 
a P value threshold of 0.05, with all but 2 directionally consistent with 
observational analyses. After correcting for multiple testing, 20 metabolite 
traits (2 response, 8 fasting, 10 postprandial) showed evidence of a BMI 
effect. Focusing on meal response as an important metabolic trait, the two 
traits with evidence of BMI related feeding response were the amino acids 
alanine (beta=-0.0034, SE=0.001 mmol/L change per unit increase in BMI 
(kg/m²)) and leucine (beta=-0.0014, SE=0.0005 mmol/L change per unit 
increase in BMI (kg/m²)) – previously shown to have reliable associations 
with BMI in cross-section.

Fig. 1. The health consequences of anaemia or overweight/obesity in pregnancy are depicted in the left and right box. Possible adverse outcomes from 
the coexistence of anaemia and overweight/obesity have not yet been established (middle box).

Fig. 2. Framework of potential interventions.
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Conclusions: Results suggest that BMI has associations with fasting and 
postprandial abundances of specific metabolites. Additionally, our work 
suggests that the amino acids alanine and leucine are likely to have feed-
ing response abundance differences influenced by BMI that might mark 
life course risk exposures derived from repeated feeding instances that 
elicit reliably different metabolic impact according to BMI status. These 
differences may serve to enhance more direct impacts of overweight and 
obesity and theoretically represent targets for future investigation.

PO2.14
Sociodemographic and anthropometric characterization 
of vegetarian patients treated at São Paulo State University 
(Unesp), Brazil

Bussolotti, T. T.; Galvão De Campos Cintra, R. M.; Piato, L. G.; 
Formoso, G. D.; De Andrade, G. M.; Furlanetto, P. C.; Miyamoto, K. K.; 
Campos, L. H.
Department of Human Sciences and Nutrition and Food Sciences,  
São Paulo State University, São Paulo, Brazil

Introduction: Therapeutic diets are characterized by dietary plans that 
control food and/or nutrient intake, and can be integrated into the treat-
ment of PwO and other chronic diseases¹. Vegetarian diets cover a diverse 
and heterogeneous range of dietary practices, but its application in the 
treatment of obesity consists of a properly planned diet, rich in whole 
grains, legumes, fruits and vegetables². Its low energy density and high 
nutrient density are considered as a therapeutic potential, as well as the 
improvement in quality of life³, presenting itself as an effective approach 
to weight loss². Studies explore different aspects related to this popula-
tion, given the potential positive outcomes in obesity control, such as 
lower BMI⁴ values   and the maintenance of a long-term dietary pattern³. 
Therefore, the present study aims to analyze the sociodemographic and 
anthropometric profile of vegetarian patients treated at São Paulo State 
University (Unesp), Brazil. 
Methods: The evaluation of sociodemographic and anthropometric pro-
files was carried out through analysis of the protocol of care of 23 patients 
treated between May and August, 2021. Data were tabulated in excel 
spreadsheets, where the percentage of each information and the stipulated 
frequencies were calculated. 
Results: Of the 23 patients seen, most were lacto-ovo vegetarians (43.47%); 
followed by vegans (34.78%) and ovo-vegetarians (13.04%), observed 
only 1 semi-vegetarian (4.34%) and 1 omnivore (4.34%). The mean age of 
patients was 22.6 years. There was a higher frequency of women (86.96%) 
compared to men (13.04%). As for education, 60.86% were in higher edu-
cation; 14.82% had completed higher education; 8.69%, the complete high 
school; and 8.69%, the incomplete high school. The mean follow-up time 
to the diets was about 2 years and 4 months (2,28). Animal welfare and 
the preservation of the environment were the main motivating factors for 
the diet among those assisted, being present in 15 protocols (65.21%), fol-
lowed by the health factor, in 10 (43.47%). Most patients were adequate 
for their weight range (78.26%), while 3 were above (13.04%), and 2 were 
below ideal weight (8.69%). Regarding the practice of physical activity, 
70% regularly practiced some type of activity. Only 3 (13.04%) had con-
tact with nutritional care prior to consultations. 
Conclusion: Sociodemographic and anthropometric similarities were 
observed between vegetarian populations studied in similar studies. The 
findings of this study will help inform future research, clinical practice, 
and healthcare initiatives aimed on its potential application in the treat-
ment of obesity.
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Background: Bariatric surgery is recognized as a generally safe and effec-
tive method for the treatment of obesity, however, the surgery as well as 
patients who choose for surgery are stigmatized. Although research into 
bariatric surgery stigma is receiving growing attention in the literature, 
patients’ experience with this stigma and the implications thereof remain 
unclear. 
Objective: Therefore, the purpose of this scoping review was to review the 
currently available literature on patients’ experiences with bariatric sur-
gery stigma and identify key findings and gaps in the literature. 
Methods: A total of 2,835 records were screened, and 27 studies were 
included. Only (1) original research published in a peer-reviewed jour-
nal (2) written in English or Dutch (3) which discussed the perception, 
experiences and/or consequences of bariatric surgery stigma from the 
perspective of pre- or post-bariatric surgery patients were included. No 
date restriction was applied. Data from the articles were charted and find-
ings related to stigma were grouped thematically using the health stigma 
discrimination framework developed by Stangl et al. [1]. 
Results: Many of the studies show that patients experience several types 
of stigmas, including public, perceived, anticipated, and internalized 
stigma related to undergoing bariatric surgery. Patients were confronted 
with negative comments and judgment from others, such as friends and 
family members, when they disclosed their decision to have surgery or 
when they revealed that they had undergone surgery. These experiences, 
including the perception, anticipation, and internalization of stigma, led 
to conflicts in the decision-making process, such as delaying the choice for 
surgery, seeking surgery abroad, or opting out. Patients who internalized 
the stigma often reported feelings of shame and embarrassment for choos-
ing surgery and felt the need for secrecy or selective disclosure. Feelings 
of anger and frustration were also reported among patients who disagreed 
with the stigma surrounding surgery. Experiences of stigma were influ-
enced by socio-cultural norms and neoliberal ideas about health and per-
sonal responsibility. 
Conclusion: This scoping review enhances our understanding regard-
ing the experiences with and implications of bariatric surgery stigma in 
patient’s everyday life. However, most of the included studies focused 
on patients’ experiences with weight stigma rather than bariatric sur-
gery stigma. Those studies that did address bariatric surgery stigma from 
patients’ perspective tended to do this superficially or implicitly as no 
clear conceptualization of bariatric surgery stigma was provided. Further 
research which attempts to conceptualize bariatric surgery stigma and 
explores the experiences from bariatric surgery patients’ perspective are 
needed to increase our understanding and help inform stigma reduction 
strategies. 
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Accuracy of customers’ caloric estimates of ultra 
processed foods
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Introduction: Ultra-processed foods (UPF) have been defined as con-
taining multiple ingredients and high levels of consumption are associ-
ated with higher intakes of energy and an increased likelihood of obesity. 
Perceptions of these foods, including estimates of their caloric content, is 
key to explore given their possible influence on consumers’ food choices. 
Aim: The aim of this research was to investigate the accuracy of consum-
ers’ caloric estimates of UPF and compare these with those for non-UPF 
products while exploring potential consumer and product-level sources 
of bias.
Method: An online image-based questionnaire was developed and used 
to obtain respondents’ calorie estimates for four pairs of UPF/Non-UPF, 
from the grains, meat, starchy vegetables and diary food groups, which 
were presented as individual servings without label information. The ques-
tionnaire was completed by a convenience sample of consumers who were 
aged 18yrs+ and resident in the UK or The Netherlands. The accuracy 
and variance of respondents’ average calorie estimates was calculated in 
relation to each food’s actual energy content (kcal), and reported together 
with ± standard deviations (SD). Analysis was undertaken using t-tests 
to detect differences in the accuracy of caloric estimates within pairs and 
in relation to respondents’ characteristics (i.e. when sub-grouped accord-
ing to frequency of nutrition label usage and levels of product-specific 
familiarity).
Results: Data from 112 respondents were included in the analysis (mean 
age: 35,8 years ± 16.3, female 66.1%, UK resident 29.5%). The accuracy 
of respondents’ average caloric estimates varied across UPF (milkshake 
+44.3kcal ± 123.3kcal, breakfast cereal +39.5kcal ± 110.4kcal, chicken 
nuggets +51.6kcal ± 140.4kcal, French fries +64.0kcal ± 165.9kcal) and 
Non-UFP (milk -1.8kcal ± 78.4kcal, porridge -42.4kcal ± 113.3kcal, 
chicken breast fillet +51.6kcal ± 51.6kcal, baked potatoes +76.4kcal ± 
140.5kcal). Respondents were more likely to overestimate the calorie 
content of the milkshake, breakfast cereal and chicken nuggets than their 
corresponding Non-UPF products; milk, porridge and chicken breast (all 
p=<0.001). 
Conclusion: Data from this convenience sample suggests consumer esti-
mates of both UPF and Non-UPF products, vary in their accuracy, but 
overestimation of the caloric content of some UPF products is also likely. 
Further work exploring the consumer and product-level factors which 
influence calorie content estimation of UPF is warranted, including in 
relation to perceived product healthfulness.

PO2.17
Anthropometric and body composition profile of USAR 
elements of the Fire Department on the northern 
Mexico-United States border

Espinoza Gutiérrez, R.; Calleja Núñez, J. J.; Torres Loma, E. I.; 
Moroyoqui Bolaños, M. Y.; Aburto Corona, J. A.; Gómez Miranda, L. M.; 
Guzmán Gutiérrez, E. C.
Universidad Autónoma de Baja California

Introduction: The Urban Search and Rescue in Collapsed Structures 
(USAR) groups are the first respondents to disasters involving collapsed 
structures in an urban context. Their main activities are the search, loca-
tion, access, precision, removal and recovery of individuals. There is a 
high prevalence of overweight and obesity in members of multiple fire 
departments, even higher than in the general population. The aim of this 
study is to evaluate the anthropometric and body composition profile in 
USAR elements of the Tijuana, Mexico fire department.
Methods: Descriptive cross-sectional study in which 49 (age: 34.9 ± 7.2y, 
height: 172.6 ± 6.6cm, weight: 88.7 ± 12.9kg, BMI 29.7 ± 3.5kg/m2) out 

of 60 active elements of the USAR division of Tijuana, Mexico took part. 
The subjects had to attend rested (6-8 hr of sleep), 24 hrs without a work 
shift, 12 hr prior without intense physical activity and no consumption of 
psychostimulants, wearing comfortable clothing to exercise and hydrated. 
Height (Seca 213), weight, fat percentage (BF%), muscle (MM%) (InBody 
770) and waist circumference (WC) were evaluated. The SPSS statistical 
software was used to calculate frequencies, percentages, means and stan-
dard deviation of each of the study variables.
Results: From the study the participants showed a mean and standard 
deviation of 30.1 ± 6.6 in BF%, 101.4 ± 11.5 cm in WC, and 39.7 ± 3.9 
in MM%. Based on the Forbes (2011) BF% classification, 88% are people 
with obesity, 8% overweight, and only 4% are people whit optimal BF%. 
According to the BMI, 39% of the sample are people with obesity, 57% 
overweight and only 4% are people with normal weight. Based on the 
WHO (2011) and its classification of the WC-BMI relationship, 96% of 
the participants present an increased risk of suffering metabolic complica-
tions (43% increased risk, 22% high risk and 31% very high risk).
Conclusion: The USAR elements that took part in this study present a 
high prevalence of overweight and obesity, a WC associated with met-
abolic diseases and a MM% below the recommended, which refers to a 
considerable risk of metabolic complications. The recommendation is to 
increase actions to decrease BF% and increase MM% in these subjects.
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Introduction: Overweight and obesity are condition that is resulting from 
consumption of excessive calories than the body requires. The overweight 
and obesity are largely attributed to the excessive use of unhealthy foods 
high in energy, sugar, salts and low in vitamins and minerals, at the same 
time increasing number of people away from daily physical activity and 
increasing in sedentary activities.
The prevalence of overweight and obesity has become a public health con-
cern in Mongolia in the two past decades. The Mongolian diet is associ-
ated with a high intake of protein, but little dietary diversity and greater 
consumption of Western style high – energy, nutrient poor foods has con-
tributed to a growing burden of overweight and obesity. We examined the 
occurrence of overweight and obesity among Mongolians 18 – 69 years 
of age. 
Methods: We explore the most recent nationally representative data from 
the 2019 STEPS survey on the prevalence of Noncommunicable disease 
and injury risk factors conducted in Mongolia’s 21 provinces and capi-
tal city of Ulaanbaatar. The respondent’s demographic information was 
collected by interview methods by using WHO Stepwise Approach to 
Surveillance (STEPS) survey instrument and the body weight and height 
were measured by anthropometry, and estimated body mass indexes 
(BMI). Overweight and obesity is defined by using WHO criteria, BMI 
over 25 kg/m2 is considered overweight, and over 30 kg/m2 is obese.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts 109

Results: The mean age of men (N=2841) and women (N=3455) was 36.7 
and 37.6 years, respectively. The estimated mean BMI was 25.5 kg/m2 in 
men and 26.2 kg/m2 in women, which exceeds the recommended normal 
range (BMI=18.5-24.9 kg/m2). 
In 2019, the overall prevalence of overweight and obesity were 52.4 % and 
19.7% among Mongolians 18–69 years of age. The prevalence of over-
weight was 50.8% and 53.9% in men and women, respectively. The obesity 
was revealed in 17.6% of men and 21.9% of women. 
The proportion of overweight adults was significantly differing by age 
range and socio-economic regions of Mongolia, thus was significantly 
lower in Western (48.8%) and Eastern (47.2%) regions and highest rate 
was revealed in Central region (57.2%) and capital city (54.0%). 
The prevalence of obesity was significantly higher in women, older age 
population and residents living in Central region (24.8%) and Ulaanbaatar 
city (20.0%). 
Conclusions: Our study shows that overweight and obesity among adult 
Mongolians are a serious problem, particularly among adults of Central 
region and Ulaanbaatar city. The overweight and obesity is significantly 
related to factors such as gender, age, and living regions.
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Body mass index partially mediated the differences 
in inflammatory marker, neutrophil lymphocyte ratio, 
between urban and rural Indonesian young adult population
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Background: Rapid socio-economic development in Indonesia pro-
motes urbanization, especially in the young adult population. This poten-
tially related to the increased prevalence of non-communicable diseases 
(NCDs), such as obesity, type 2 diabetes, and cardiovascular diseases 
(CVDs), which in general higher in urban than in rural. NCDs are often 
associated with higher pro-inflammatory markers. Here, we assessed the 
differences of body mass index (BMI) and inflammatory marker, neu-
trophil to lymphocyte ratio (NLR), between urban and rural Indonesian 
young adult population, as well as the association between these two 
parameters. 
Methods: Freshmen/women University of Indonesia bachelor students 
were recruited in this observational, cross-sectional study. A total of 475 
subjects, 242 originating from urban areas and 233 from rural areas, par-
ticipated in the study. BMI was calculated from body weight in kg divided 
by squared height in meter. Giemsa-stained peripheral blood smear 
was used to count the neutrophil and lymphocyte, of which NLR was 
calculated.
Results: Urban subjects have higher BMI compared to its rural counter-
parts [mean differences (95%CI) after adjusted for age and sex: 1.72 (0.98; 
2.46) kg/m², P<0.001). Based on WHO criteria for Asian population, it 
was shown that the proportion of overweight (15.3% vs 9.9%, P<0.001) 
and obese (20.7% vs 9.9%, P<0.001) were higher in urban than rural sub-
jects, respectively. Neutrophil count also significantly higher in urban 
than rural [mean diff (95%CI): 4.0 (2.2; 5.8) %, P<0.001], with the oppo-
site was observed for lymphocyte count [-3.9 (-5.6; -2.1) %, P<0.001]. The 
resultant is a significantly higher NLR for urban compared to rural sub-
jects [0.44 (0.22; 0.67), P<0.001]. NLR is positively correlated with BMI 
(r=0.15, P=0.002) and adjustment with BMI, attenuated the differences of 
NLR between urban and rural subjects [0.38 (0.15; 0.61), P=0.001; indi-
rect effect of BMI on NLR: 0.007;0.126].

Conclusions: Urban Indonesian young adult population have signifi-
cantly higher BMI and inflammatory marker, NLR, compared to rural. 
The differences in BMI partially contributed to the differences of inflam-
matory marker between these two populations, showing its potential role 
in explaining the discrepancies of NCDs prevalence between urban and 
rural population.
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Introduction: Obesity is an established risk factor for many cancers. For 
cancer prevention, it is therefore important to identify and characterise 
risk factors of adiposity. The World Cancer Research Fund/American 
Institute for Cancer Research (WCRF/AICR) previously reviewed evi-
dence on determinants of adiposity in the Continuous Update Project 
(CUP) (1). Evidence was judged by an independent expert panel, leading 
to conclusions and contributing to cancer prevention recommendations 
(2). To determine the extent of new evidence, the current study aimed to 
systematically scope recent reviews of adiposity determinants.
Methods: Searches were undertaken using Medline (Pubmed) in May 
2021, supplemented by searching for updates to two major reviews 
included in the 2018 report (1). Inclusion criteria were systematic reviews 
of human studies, published after August 2016 (previous search date), 
including experimental and observational designs. Included populations 
were free-living adults and adults living with overweight/obesity. Clinical 
populations and those undergoing weight management were excluded. 
A broad approach to exposures and outcomes was taken, with dietary, 
physical activity (PA), sedentary behaviour, sleep exposures, and any 
measure of adiposity outcome (including body weight, body fatness, body 
mass index, weight change, waist circumference) included. Articles were 
reviewed on title/abstract, then full text, independently by two reviewers. 
Descriptive data were extracted from included articles. Rayyan Systems 
Inc. software was used to manage the search. 
Results: A total of 5,717 articles were identified and screened on title/
abstract and 584 articles subsequently full text screened, resulting in 138 
included articles. More reviews reported dietary compared with PA or 
other exposures (diet, n=108; PA, n=24; sedentary behaviour, n=8; sleep, 
n=3). Dietary exposures were broad (most commonly: dietary supple-
ments, n=22; dietary patterns, n=19; fruit and vegetables, n=13; dairy 
foods, n=7; fat, n=6; grains, n=6). Reviews included those reporting expo-
sures with only limited evidence in the 2018 report (including alcohol, 
sleep, breakfast, nuts, dairy).
Conclusion: Many reviews have been published since the 2018 report, 
mostly on diet and PA-related factors traditionally discussed as adiposity 
risk factors. There were some promising areas of study, although fewer 
reviews focused on these emerging risk factors. This scoping review will 
inform the focus of WCRF’s future work in relation to adiposity. 



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts110

References
(1) WCRF/AICR, 2018. Continuous Update Project Expert Report. Diet, nutrition 

and physical activity: Energy balance and body fatness. https://www.wcrf.org/
dietandcancer/energy-balance-and-body-fatness/. 

(2) WCRF/AICR, 2018. Diet, Nutrition, Physical Activity and Cancer: a Global 
Perspective. Continuous Update Project Expert Report. http://dietandcancer-
report.org. 

Conflict of interest: none declared

Funding: This work was funded by the World Cancer Research Fund network of 
charities (American Institute for Cancer Research (AICR); World Cancer Research 
Fund (WCRF); Wereld Kanker Onderzoek Fonds (WKOF)).

PO2.21
Weight loss characteristics of enrollees in a diverse online 
international weight control registry: U.S. participants

Roberts, S. B.1; Das, S. K.1; Sayer, R. D.2; Caldwell, A. E.3; Wyatt, H. R.2; 
Mehta, T. S.4; Gorczyca, A. M.6; Oslund, J.1; Peters, J. C.3; Friedman, J.2; 
Chiu, C.4; Greenway, F.5; Donnolly, J. E.6; Dao, M. C.7; Cuevas, A. G.8;  
Affuso, O.9; Wilkinson, L. L.10; Thomas, D.11; Manalac, R.12;  
Bachiashvili, V.4; Hill, J. O.2
1Energy Metabolism Laboratory, Jean Mayer USDA Human Nutrition Center on 
Aging, Tufts University, Boston, MA 02111, USA 
2Department of Nutrition Sciences, University of Alabama at Birmingham, 
Birmingham, AL 35233, USA 
3Division of Endocrinology, Metabolism, and Diabetes, University of Colorado 
School of Medicine, Aurora, CO 80045, USA 
4Department of Health Services Administration, University of Alabama at 
Birmingham, Birmingham, AL 35233, USA 
5Clinical Trials Unit, Pennington Biomedical Research Center, Louisiana State 
University System, Baton Rouge, LA 70808, USA 
6Department of Internal Medicine, University of Kansas Medical Center, Kansas 
City, KS 66160, USA 
7Department of Agriculture, Nutrition, and Food Systems, University of New 
Hampshire, Durham, NH 03824, USA 
8Department of Community Health, Tufts University, Medford, MA 02155, USA 
9Department of Epidemiology, University of Alabama at Birmingham,  
AL 35233, USA 
10Department of Human Studies, University of Alabama at Birmingham, 
Birmingham, AL 35233, USA 
11Department of Mathematical Sciences, United States Military Academy, West 
Point, NY 10996, USA 
12Bariatric & Metabolic Institute, Pennington Biomedical Research Center, 
Louisiana State University, Baton Rouge, LA

Background: Identifying successful individualized approaches to preven-
tion and treatment of obesity will be a crucial aspect of Precision Health. 
The International Weight Control Registry (IWCR) was launched in 2021 
to facilitate a deeper and broader understanding of the spectrum of factors 
contributing to successes and challenges in weight management in diverse 
populations in the U.S. and internationally. This abstract describes data 
collected in U.S. participants. Data collection is also underway in other 
countries.
Methods: Using an online platform, IWCR participants self-report 
belonging to one of 4 weight loss categories: (1) lost weight and main-
tained weight loss for >1 year (Successful), (2) lost weight in the past 
but regained most or all back (Regain), (3) tried losing weight but not 
able to (Unsuccessful), and (4) interested in losing weight for the first 
time (Starting). They provide detailed information on their weight his-
tory and complete questionnaires that span behavioral, environmental, 
psychosocial and biological domains. In addition, data collected from 
wearable sensors, publicly available housing, food and physical activity 
environment information based on zip code, and open-response ques-
tions are being initiated to support novel hypothesis generation. Annual 
follow-up is planned to examine changes in weight over time in relation 
to behavioral, psychological, environmental and biological factors. Trial 
registration: NCT04907396 (clinicaltrials.gov) sponsor SB Roberts; Tufts 
University IRB #13075
Results: During January-October 2021, 1373 US adults (mean age 52±14 
[SD], range 19-91 yrs; BMI 32.8±9.4 kg/m2; 84% female) with a racial/

ethnic distribution of 76% White, 16% Black, 3% Asian and 4% Hispanic 
completed all online questionnaires. 31% categorized as Successful (cur-
rent BMI: 27.8±7.3, 23% below lifetime maximum), 56% as Regain (cur-
rent BMI: 35.3±9.2, 8% below lifetime maximum), 8% as Unsuccessful 
(current BMI: 36.2±9.5, 4.5% below lifetime maximum), and 4% as 
Starting (current BMI: 29.3±8.7). The mean difference between Successful 
and Regain in current weight relative to lifetime maximum weight was 
-14.9 kg (p-value <0.0001) with moderate effect size (d=0.65).
Conclusions: IWCR is successfully recruiting a diverse U.S. cohort expe-
riencing variable success with weight management. This diversity coupled 
with a comprehensive longitudinal dataset will be a powerful resource for 
informing more effective and personalized interventions for weight loss 
and weight loss maintenance.

PO2.22
Evaluation of acceptability and preliminary effectiveness 
of the PROTEIN application in patients with cardiovascular 
disease and overweight or obesity

Decorte, E.1; De Wilde, C.1; Michielsen, M.1; Wilson Barnes, S.1; 
Gymnopoulos, L.2; Solachidis, V.2; Rouskas, K.2; Argiriou, A.2; Tsatsou, D.2; 
Leoni, R.4; Russell, D.5; Konstantinova, J.5; Lalama, E.6; Pfeiffer, A. F.6; 
Hassapidou, M.7; Pagkalos, I.7; Balula Dias, S.8; Batista, A.9;  
Mantovani, E.10; Brkic, B.11; Lanham New, S.3; Hart, K.3; Cornelissen, V.1

1Department of Rehabilitation Sciences, KU Leuven University, Leuven, Belgium 
2Centre for Research & Technology Hellas, Thessaloniki, Greece 
3School of Biosciences & Medicine, Faculty of Health and Medical Sciences, 
University of Surrey, Guildford, UK 
4Datawizard, Rome, Italy 
5OCADO Technology, Hatfield, London, UK 
6Department of Endocrinology, Charité- Universitätsmedizin Berlin, Germany 
7Department of Nutritional Sciences and Dietetics, International Hellenic 
University, Thessaloniki, Greece 
8Faculdade de Motricidade Human, Universidade de Lisboa, Lisbon, Portugal 
9Sport Lisboa Benfica Futebol, Lisbon, Portugal 
10Research Group on Law, Science, Technology and Society, Faculty of Law & 
Criminology, Vrije Universiteit Brussel, Belgium 
11BioSense Institute, Research and Development Institute for Information 
Technology in Biosystems, Vojvodina, Serbia

Introduction: Overweight and obesity contribute to the global burden of 
disease and are highly prevalent among the population of patients living 
with cardiovascular (CV) disease. In the management of patients with CV 
disease, dietary interventions are key. In recent years, we have seen an 
immense increase in health applications aiming to support a healthy diet. 
Yet, most of these applications have not been validated. The PROTEIN-
application is a home-based mobile application that aims to engage people 
to improve their health through an end-to-end ecosystem that provides 
personalized nutritional and physical activity plans to users in their every-
day life. The PROTEIN-app was recently developed and will be tested for 
acceptability, feasibility, usability and preliminary effectiveness in patients 
with a CV disease who are diagnosed with overweight or obesity.
Methods: We will evaluate the acceptability, feasibility and preliminary 
effectiveness during a 4-week intervention with the PROTEIN-application 
in 30 participants with a CV disease (men and women, age >18 years) and 
with overweight (BMI 25-30 kg/m2) or with obesity (>30 kg/m2).
Results: The recruitment of patients is currently ongoing and all measure-
ments will be completed by the end of April 2022. Results will be available 
at the time of the Congress on Obesity.
Conclusion: It is anticipated that this pilot study will further inform the 
development of the PROTEIN-application and future development of 
health applications.
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Introduction: Prevalence and incidence of overweight and obesity is rap-
idly increasing worldwide. Obesity is believed to account for a high risk of 
developing type 2 diabetes (T2D). Patients with type 1 diabetes (T1D) are 
classically regarded as lean. Data on obesity prevalence in patients with 
T1D and T2D is scarce, especially long-term data. 
Methods: The electronic health records of the department of 
Endocrinology at the University Hospital Leuven were used to construct a 
database for all patients with a diagnosis of T1D or T2D between January 
2010 and January 2021. Registered data included demographic, metabolic 
and medication data. Obesity was defined as a Body Mass Index (BMI) 
higher than 30. Prevalence of obesity in patients with T1D and T2D was 
calculated between 2010 and 2021.
Results: In total, 2350 patients with T1D and 6251 patients with T2D 
were included. Patients with T1D diabetes had a mean ±SD age of 41.3 
±17.5 years, mean ±SD disease duration of 17.0 ±13.8 years and 50.3% 
were women. Patients with T2D diabetes had a mean ±SD age of 64.2 
±13.1 years, mean ±SD disease duration of 10.4 ±9.4 years and 42.4% were 
women. Obesity levels of patients with T1D rose from 11.5% to 17.5% 
between 2010 and 2021. Obesity levels of patients with T2D decreased 
from 52.1% to 48.3% between 2010 and 2021. Figure 1 shows the trend 
over time in obesity prevalence in patients with T1D or T2D.
Conclusion: Patients with T1D demonstrate increased in obesity rates 
over time, possibly mirroring increases in obesity rate in the general 
population or due to the increasing use of intensive insulin therapy and 
tightness of glucose control targets. This finding contrasts the typically 
lean image of patients with T1D. Obesity rates for T2D showed a slightly 
declining trend, that could indicate that improved pharmacological 
and non-pharmacological interventions are modestly efficient in these 
patients.

obesity prevalence.

Fig. 1.
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Trends in the nutrition of the Bulgarian population for the last 
10 years and impact of COVID-19

Nikolova, M.; Agovska, A.
Department of Epidemiology and Hygiene, Medical University - Sofia, Bulgaria

Introduction: Nutrition and food intake is a major risk factor for main-
taining a normal body weight, preventing obesity and comorbidities.
The aim of study is to establish facts and analyze the nutrition trends in 
Bulgarian population, as well as to analyze the impact of Covid-19 pan-
demic on food consumption. 
Material and Methods: The data from the National Statistical Institute - 
Bulgaria and other documentary sources on the structure of the nutrition 
of the Bulgarian population for the last 10 years (2011-2020) are analyzed. 
The consumption of a total of 104 foods (food products) per person per 
year was estimated. A SPSS package was used for statistical processing: 
variation, dispersion, correlation analysis, cross tables. Degree of confi-
dence p <0.001.
Results and Discussion: As a favorable trend we report the reduced 
consumption of proven “unhealthy foods” (sugar, salt, margarine, short-
lived sausages, white bread) and the increased intake of meat, eggs, olives, 
nuts, fruits, vegetable juices, honey. On the negative side are the reduced 
consumption of fish and milk (including dairy products), which may be 
connected to financial reasons, as well as increased consumption of ani-
mal fats (milk fats), pickles, coffee, carbonated beverages, bread snacks. 
Cigarette use has also increased significantly. Fig. 1 shows the main prod-
ucts with reduced consumption in the last 10 years in Bulgaria.
The impact of Covid-19 pandemic on nutrition in 2020 is seen in two 
trends. We established increased intake of: milk and yogurt, eggs, pork 
meat, lentils, onions, potatoes, which we acknowledge as mostly positive 
aspects, and, on the other side: flour, pasta, confectionery, carbonated bev-
erages, alcoholic beverages (concentrates and wines) - we note as negative 
aspects. The second trend is a reduced consumption in 2020 compared to 
2019 of bread, short-lived sausages, beer, which we note as positive trends. 
Fig. 2.1 and 2.2. illustrate the changes in food consumption in 2020 com-
pared to 2019.
It turns out that the pandemic and related restrictions, such as lockdowns, 
working from home, etc., have not had a significant negative impact on 
the consumption of the analyzed products, which we would associate pri-
marily with sustainable traditions and nutrition trends of the last 10 years, 
the probable stocks of some foods in the population, the not so strict 
restrictions in our country, which did not disrupt the food supply and 
possible other reasons to be analyzed. 
Conclusion: The established favorable trends in the diet of Bulgarians 
are a basis for better indicators in terms of body weight and obe-
sity. Simultaneously with the reduction in the consumption of some 
“unhealthy” foods, the consumption of “healthy” ones has increased, 
which shows a trend and direction towards rational nutrition, improved 
knowledge of healthy eating, increased awareness of the population, incl. 
from social media, the desire of more and more people to eat healthy and 
maintain a normal body weight. The identified negative trends in some 
of the consumed food products require the application of preventive 
activities.
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Fig. 1. Foods with reduced consumption for the last 10 years in Bulgaria.

Fig. 2.1. Comparison in food consumption (kg) - 2019 and 2020.

Fig. 2.2. Comparison in food consumption (Liters) - 2019 and 2020.

PO2.25
Rapid weight loss using the LighterLife formula-based 
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psychological well-being (PWB), self-compassion and hope 
in individuals with obesity
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Introduction: The efficacy of VLCDs in weight loss and subsequent 
weight management efforts, compared to other food-based methods, is 
robust and well evidenced. While assessments of physical/psychoso-
cial functioning and mental ill health is documented, less is known of 
the impact of VLCDs against measures of mental healthiness or PWB, 
self-compassionate emotional regulation or the goal setting, problem 
solving and agency of hope. The LighterLife TotalFast (LL Total) com-
mercial, formula-based, weight-loss programme combines a VLCD with 
behaviour change groupwork facilitated by CBT-mindfulness techniques. 
This observational, prospective study explored the relationship between 
weight loss, VLCD duration and groupwork, and changes in the positive 
psychology constructs of PWB (1), self-compassion (2), and hope (3).
Methods: Adults engaged in weight loss using LL Total during Q2 2021 
were recruited online. Measurements of height, duration of diet, start and 
current weight data were collected. An additional variable ‘felt weight’ was 
calculated to capture the subjectivity of weight between that lost and that 
left to lose.74 questions across validated PWB (1), self-compassion (2) and 
hope (3) questionnaires were collected and analysed with SPSS.
Results: 43 people (4 men) had lost a mean of 15.5±8.88kg over 11.1±7.92 
weeks. 67% of these were engaging in groupwork. The spread of weight 
left to lose to achieve BMI 25 was 22.67±21.37kg. Reliability of scales were 
PWB: α =.85 (Q.8 and Q.35 removed), self-compassion α =.88 and hope α 
=.76. Some correlation within the PWB subscales and between hope and 
the other scales was observed. Felt weight and duration of dieting were 
negative predictors of 34.8% variance of self-compassion (F (3, 33) = 5.68, 
p <.003,), 32.8% of hope (F (3, 35) = 5.7, p <.003) and 20.7% of psycholog-
ical wellbeing (F (3, 36) = 3.138, p <.037). Groupwork had an observable 
effect on personal (variance 23.3% (F (3, 36) = 3.652, p <.021) β =.298, 
p <.049) (a subscale of PWB).
Conclusion: These preliminary data suggest that greater and faster 
weight loss is predictive of higher levels of PWB, self-compassion and 
hope. Groupwork is future weight management focused and its impact 
was observed on the sense of personal growth. Future work is required to 
increase the power of the study and attempt to understand the temporal 
relationship between the variables.
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Introduction: Non-alcoholic fatty liver disease (NAFLD) is defined as a 
hepatic triglyceride content of more than 5.56% not due to excessive alco-
hol consumption. Whereas the relation between obesity and NAFLD is 
well-established, the prevalence of NAFLD in groups with a different BMI, 
and particularly in combination with other risk factors of NAFLD, such 
as diabetes, hypertension, dyslipidaemia and PNPLA3-SNPs is currently 
unknown. We aimed to examine the overall prevalence of NAFLD in a 
Dutch population-based study, including groups with well-known risk 
factors for NAFLD.
Methods: In this cross-sectional analysis of baseline measurements of the 
Netherlands Epidemiology of Obesity (NEO) study, participants under-
went a physical examination and liver fat content was assessed using 
proton magnetic resonance spectroscopy. Participants were excluded for 
excessive alcohol consumption (men >30 gram/day and women >20 gram/
day) or having missing values. We assessed the prevalence of NAFLD with 
95% confidence intervals (95% CI) for the overall population and in the 
predefined subgroups and combinations thereof. 
Results: Mean age of the population was 55 (55.0-55.9) years, BMI 26 
(25.5-26.0) kg/m2 and 46% were men. The overall prevalence (95% CI) 
of NAFLD was 27% (24-30). The prevalence of NAFLD was increased in 
men (35%, 95% CI 32-38)), participants with hypertriglyceridemia (57%, 
52-63), obesity (62%, 58-66) and diabetes (69%, 61-77). The prevalence of 
NAFLD was highest subgroups with a combination of risk factors, partic-
ularly in those with diabetes and obesity (79%, 71-87), obesity and hyper-
triglyceridemia (81%, 76-86) and with diabetes and hypertriglyceridemia 
(86%, 77-95). Although less frequent, NAFLD was also present in 12% 
(8-16) of participants without overweight. 
Conclusion: This study showed that the prevalence of NAFLD in a 
middle-aged population in the Netherlands is 27%. The prevalence of 
NAFLD is particularly increased in individuals with diabetes, obesity, and 
hypertriglyceridemia. 
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Introduction: The importance of pleasure and desire for eating behav-
ior is described in different studies (1). Both pleasure and desire act at 
conscious and unconscious levels, driving eating attitudes and food 
choices (2,3) and are strong appeals exploited by advertising and by the 
food industry which stimulate food overconsumption (4,5). This study 
described and analyzed everyday situations related to food desire and 
pleasure, according to images and narratives produced by women. 

Method: This is a cross-sectional, descriptive, and analytical qualita-
tive study, carried out with adult women who participated in the food 
and nutrition education program with sensory and cognitive exercises 
(PESC). Images and narratives produced as inter-workshop exercises on 
the themes of food desire and food pleasure were analyzed based on the 
participatory photovoice methodology (6). For the analysis of material 
related to food desire, we sought to access the object of desire, the cir-
cumstances in which it is produced and the meaning attributed to this 
phenomenon. For the analysis of eating pleasure, as an object and process, 
we took into account what was photographed and the report of the per-
ception of pleasure in three moments: when the participant started to eat; 
while eating; and when the participant finished eating.
Results and Conclusion: 51 records of food pleasure and food desire were 
obtained. The images and narratives portray how these dimensions oper-
ate in the daily eating habits of the participants. Food desire was present 
in the most diverse scenarios, situations, and contexts, being triggered 
through the association of internal demands with external appeals, being 
a trigger for action. The pleasure enjoyed, however, is less evident and, 
when perceived, tends to decline as consumption occurs. 
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Introduction: Health and obesity in children are complex problems influ-
enced by multiple factors. Methods from system science are increasingly 
applied worldwide in community-based participatory research to under-
stand and address systemic drivers of complex health problems. To date 
there is limited evidence regarding use of group model building, a partici-
patory systems science method, to improve children´s health in the Danish 
context. The aim of this study is to describe the design of the Child-COOP 
Denmark feasibility study, which will determine the feasibility of a whole 
of systems approach targeting children’s health and well-being in a small 
social disadvantaged community.
Methods: Group model building will engage stakeholders and the com-
munity in (i) identifying and addressing the local systemic drivers of 
childhood health and (ii) take action and develop local solutions. Previous 
to the group model building workshops, the local key stakeholders will 
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agree on which health issue that is of greatest concern in the community. 
This is based on up-to-date local information on the children´s health 
and well-being including obesity prevalence, physical activity level, sleep, 
consumption of fruit and vegetables, stress, loneliness, use of electronic 
devices, etc. The first two group model building workshops comprise 
development of a stakeholder-informed Causal Loop Diagram presenting 
the perceived local systems affecting the chosen childhood health prob-
lem. The third group model building workshop engage key stakeholders 
and the wider community and includes developing locally-tailored action 
plans, formation of working groups comprising key stakeholders and 
community members to prioritize, develop and implement actions. The 
Child-COOP Denmark feasibility study will examine the feasibility of the 
whole of systems approach and the evaluation design using both qualita-
tive and quantitative methods. The evaluation design includes tracking 
action plans, implementation of actions, community readiness to change, 
interpersonal network structures within stakeholder, and measures of 
childhood health behavior and well-being among ~100 children (6-13 y) 
attending the local primary school. Data collection will be performed at 
baseline and at 2 and 4 years of follow up. Furthermore, the feasibility 
assessment will consider contextual factors, implementation of a whole of 
systems approach and mechanism of impact. 
Discussion: The potential of this feasibility study of a whole of systems 
approach includes opportunities for community engagement and local 
capacity building to solve complex health problems including childhood 
obesity in a local community in Denmark and further to inform whether 
to proceed to a full scale evaluation design.
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Introduction: Systems thinking embraces the complexity of public health 
problems such as childhood overweight and obesity. It helps identifying 
and understanding the underlying factors that drive childhood overweight 
and obesity by looking at the whole picture. Once this understanding is 
obtained, an action programme can be developed and implemented that 
will target these underlying factors so that the system can be transformed 
into one that promotes healthier behaviours. 
While the application of systems thinking in public health research has 
advanced, there is still relatively little guidance on how to evaluate public 
health programmes in complex adaptive systems and existing guidelines 
tend to remain quite theoretical. This study therefore aimed to develop a 
practical evaluation framework that can be used to evaluate public health 
programmes in complex adaptive systems.
Methods: The Lifestyle Innovations based on youth Knowledge and 
Experience (LIKE) programme was used as a case study. LIKE focuses 
in the transition from child to adolescence (age 10-14) and is conducted 
in three lower socioeconomic neighbourhoods in the city of Amsterdam, 
The Netherlands. In LIKE, we work with adolescents, families, socie-
tal stakeholder, researchers and local government in order to develop, 

implement and evaluate actions that help transform the system into one 
where healthy behaviour is stimulated. 
We combined our experience in designing and evaluating the LIKE 
programme with exiting evaluation guidelines and evaluation theory to 
arrive at the Evaluation of Programmes in Complex Adaptive Systems 
(ENCOMPASS) framework. 
Results: The ENCOMPASS framework contains five iterative steps: (1) 
adopting a complex systems perspective on the overall evaluation design; 
(2) defining the system boundaries; (3) understanding the pre-existing 
system to inform systems change; (4) monitoring dynamic programme 
output at different system levels; and (5) measuring programme outcome 
and impact in terms of systems change. 
Conclusions: We hope our framework and its application in the LIKE 
programme can guide public health researchers in developing and evalu-
ating programmes in complex adaptive systems.
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Introduction: Serum immunoglobulin concentrations are important 
tools for clinicians in the assessment of recurrent or chronic infections. 
This study wanted to determine age- and sex-specific reference intervals 
for serum IgA, IgG and IgM in a population-based cohort of 6 to 18 years 
old Danish children and adolescents and investigate if immunoglobulin 
concentrations vary with body mass index standard deviation score (BMI 
SDS).
Methods: A total of 2171 schoolchildren and adolescents (median age 
12.0 years) were recruited. BMI SDS was calculated, and health status 
was assessed by questionnaire and biochemical assay. Fasting serum con-
centrations of IgA, IgG and IgM were determined by chemiluminescent 
immunoassay. 
Sex- and age-specific percentiles were generated with the Generalized 
Additive Models for Location Scale and Shape package for R, using the 
Box-Cox transformation distribution family and best fit determined by 
Akaike Information Criteria. Multiple linear regression models were used 
to investigate associations between IgM, IgG, IgA and BMI SDS adjusted 
for age and sex. 
Results: Concentrations of IgA increased with age but did not differ 
between boys and girls. An age-dependent increase was also detected for 
concentrations of IgG and IgM, although for IgG it was more pronounced 
in boys than girls. Girls had higher concentrations of IgG and IgM than 
boys at all ages. Concentrations of IgM were inversely associated with BMI 
independent of age and sex.
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Conclusions: We generated age- and sex-specific reference intervals for 
IgA, IgG and IgM based on children and adolescents from a Danish/
North-European Caucasian population-based cohort. The findings may 
help specify the diagnosis of primary and secondary immunodeficiency 
and autoimmune diseases.
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PO2.31
Population-based pediatric reference values for serum 
parathyroid hormone, vitamin D, calcium, and phosphate 
in Danish/North-European white children and adolescents
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Introduction: Parathyroid hormone (PTH) and vitamin D are essen-
tial hormones in bone metabolism, especially during pediatric growth. 
Vitamin D insufficiency is often asymptomatic and is prevalent in 
high-latitude countries.
Methods: In a Danish population-based cohort of 2211 6–18-year-olds, 
sex- and age-specific pediatric reference values for fasting concentrations 
of intact serum PTH, vitamin D (25-hydroxycholecalciferol, 25-OH-D), 
total calcium, and phosphate were generated in accordance with Clinical 
and Laboratory Standards Institute (CLSI) EP28-A3c guidelines. The 
effect of season on these biomarkers of bone metabolism was evaluated.
Results: In boys, PTH concentrations increased with age, while the 
 vitamin D and phosphate concentrations decreased (all p <.001). In girls, 
a peak in PTH concentrations and a nadir in vitamin D concentrations 
were observed in the 10–14-year-olds (both p <.001). Calcium and phos-
phate decreased with age for both sexes (girls: both p <.001; boys calcium: 
p <.05, boys phosphate: p <.001). Vitamin D was 20% lower in winter than 
summer for both sexes (both p <.001) (Figure). Individuals with vitamin 
D sufficiency (25-OH-D > 50 nmol/L) exhibited a 5% lower level of PTH 
compared to the whole sample population (p <.001).
Conclusion: The concentrations of PTH, vitamin D, calcium, and phos-
phate vary during childhood and adolescence, and is dependent on sex 
and season. These factors should be considered when screening for and 
treating imbalances in bone metabolism.

 

Fig. 1. PTH, Vitamin D, and Vitamin D Effective UV by Month.

PO2.32
On the origins of hyperinsulinemia and body fat mass 
accumulation: A bi-directional Mendelian randomization 
analysis

Gagnon, E.1; Arsenault, B. J.2
1Centre de recherche de l’Institut universitaire de cardiologie et de 
pneumologie de Québec, Québec (QC), Canada 
2Department of Medicine, Faculty of Medicine, Université Laval, Québec (QC), 
Canada

Aim: Whether hyperinsulinemia causes fat mass accumulation or whether 
insulin levels rise secondary to fat mass accumulation is debated. Here, we 
tested the direction of the causal effects of fasting insulin (FI) levels, body 
mass index (BMI) and body fat distribution indices using a two-sample 
bidirectional Mendelian randomization (MR) framework.
Method: We included summary statistics from large-scale genome-wide 
association studies of BMI (n=806,834), Waist-to-Hip Ratio adjusted 
for BMI (WHRadjBMI) (n = 694,649), Waist Circumference (WC) 
(n=462166), FI levels (n=98,210) and pancreatic islets gene expression 
(n=440). We assessed the association using inverse variance-weighted and 
robust MR methods. 
Results: On a 1 standard deviation scale, BMI increased FI (0.35 [0.32-
0.40; p=1.65e-73]), while there was a null effect of FI on BMI (0.08 [-0.08, 
0.25; p = 0.32]) (Fig. 1). On a 1 standard deviation sclae, WHRadjBMI 
increased FI (0.21 [0.16-0.25;4.9e-18]), while there was a null effect of FI 
on WHRadjBMI (0.01 [-0.26, 0.23; p=0.93]) (Fig. 2). Results were consis-
tent across all MR methods. Upon removal of genetic instruments linked 
to FI via their effect on insulin resistance and using genetic instruments 
mapped to gene expression in pancreatic islets linked to FI (presumably 
more specific to insulin secretion), the FI effect on BMI remained null. 
In multivariable MR mediation analyses, the effect of BMI on FI was 2/3 
mediated by waist circumference (Fig. 3).
Conclusion: Fat mass and especially abdominal fat mass is the driving 
force behind elevated insulin levels. Insulin does not appear to be causally 
associated with body fat mass accumulation and distribution.
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Bidirectional Mendelian randomization on the effect of fasting insulin on BMI (left panel) and on the effect of BMI on fasting insulin (right panel).

Fig. 1.

Bidirectional Mendelian randomization on the effect of fasting insulin on WHRadjBMI (left panel) and on the effect of WHRadjBMI on fasting insulin  
(right panel).

Fig. 2.

Association between waist circumference and BMI with fasting insulin using univariable and multivariable Mendelian randomization.

Fig. 3.
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PO2.33
Adiposity and risk of prostate cancer death: a meta-analysis  
of prospective studies

Perez Cornago, A.; Dunneram, Y.; Watts, E. L.; Key, T.; Travis, R. C.
Cancer Epidemiology Unit, Nuffield Department of Population Health, 
University of Oxford, Oxford, UK

Introduction: The association of adiposity with prostate cancer specific 
mortality remains unclear (1). We conducted a dose-response meta- 
analysis to integrate evidence from individual prospective studies. 
Methods: We searched on PubMed, Embase, and Web of Science for pro-
spective studies examining the association of body mass index (BMI), 
body fat percentage, waist circumference (WC) and waist to hip ratio 
(WHR) with prostate cancer as the underlying cause of death, inde-
pendently by two researchers. We also included data from a new analysis 
from UK Biobank (2). We pooled study-specific log HRs to obtain a sum-
marized effect size using a fixed effects model. 
Results: Our meta-analyses of prospective studies included 19,633 pros-
tate cancer deaths for BMI, 670 for body fat percentage, 3,181 for WC and 
1,639 for WHR, and the combined HRs for dying from prostate cancer 
for the increments above were 1.10 (1.07-1.12) per 5 kg/m2 higher BMI, 
1.03 (0.96-1.11) per 5% higher total body fat percentage, 1.07 (1.03-1.11) 
per 10 cm higher WC, and 1.06 (1.01-1.10) per 0.05 higher WHR. There 
might be ~1000 fewer prostate cancer deaths per year in the UK if the 
mean BMI in men was reduced by 5 kg/m2.
Conclusion: We found that men with higher total and central adiposity 
had similarly higher risks of prostate cancer death, which may be biolog-
ically driven and/or due to differences in detection. In either case, these 
findings support the benefit for men of maintaining a healthy body weight.
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PO2.34
Individual differences in susceptibility to obesity  
and co-morbidities: behavioural phenotyping as a tool 
to understand responses to lifestyle interventions

Finlayson, G.
Appetite Control & Energy Balance Research Group, School of Psychology, 
University of Leeds, Leeds, UK

Introduction: In all modern societies, some people become obese while 
others remain lean. Blundell et al. (2006) termed these “susceptible and 
resistant phenotypes”. In fact this typology can be applied to any lifestyle 
intervention for prevention or treatment of obesity and its co-morbidities. 
There will never be one uniform response from all individuals. Instead 
the response will be variable and reflect psychobiological variability. 
Investigating this variability using a phenotyping approach can inform us 
of the processes behind individual weight regulation. 
Methods: This presentation is a perspective and part of the symposium: 
Co-morbidities of obesity – going beyond ‘eat less – exercise more’. It will 

introduce two behavioural phenotypes implicating homeostatic and 
hedonic pathways for overeating. Methodologies for identifying these 
phenotypes based on the Satiety Quotient and Implicit Wanting for high 
fat foods from the Leeds Food Preference Questionnaire, will be described. 
Results: Data from mechanistic and lifestyle interventions will show that 
susceptible phenotypes have altered metabolic signalling, weakened appe-
tite control and tend to experience poorer weight loss outcomes. 
Conclusion: Behavioural phenotyping could be a useful tool to under-
stand, predict and improve outcomes to lifestyle interventions.

This abstract belongs to the symposium: Co-morbidities of obesity – going 
beyond ‘eat less – exercise more’. Chaired by Dr. Tanja Adam

PO2.35
Weight loss is associated with reduced risk of progression 
of structural defects in hip but not knee osteoarthritis, as 
assessed by radiography over 4 years: a prospective cohort 
study using Osteoarthritis Initiative data
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2The University of Western Australia, School of Human Sciences, Crawley, WA, 
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Background: Weight loss is recommended for people with osteoarthri-
tis and overweight or obesity, but it is unknown if weight loss delays the 
progression of structural defects in osteoarthritis. This study aimed to 
describe the association between body weight change and progression of 
structural defects in knee and hip osteoarthritis.
Method: A total of 2526 knees from 1734 participants that had a ‘minimal’ 
or ‘moderate’ grade on the Kellgren-Lawrence (K/L) scale at baseline, and 
720 hips from 538 participants that had a ‘possible’ osteoarthritis grade at 
baseline, as assessed by radiography, were included in the knee and hip 
analyses, respectively. The exposure of interest was body weight change 
from baseline to 48 months’ follow-up, as a percentage of baseline. The 
outcomes of interest were an increase in one or more units in the K/L 
grade for knees; change to ‘definite’ in the osteoarthritis grade for hips; or 
any increase in the Osteoarthritis Research Society International (OARSI) 
grade for individual structural defects (joint space narrowing or osteo-
phytes) in the knee or hip. 
Results: Weight change was not associated with the progression of knee 
K/L grade (OR 1.01, 95% confidence interval [CI] 0.99 to 1.03), but was 
positively associated with progression from ‘possible’ to ‘definite’ hip 
osteoarthritis grade (OR 1.04, 95% CI 1.00 to 1.09), especially in hips from 
participants with a family history of hip replacement (OR 1.26, 95% CI 
1.03 to 1.54). For the individual structural defects, in the knee, weight 
change was positively associated with progression in medial regions, and 
negatively associated with progression in lateral regions. In the hip, weight 
change was positively associated with progression only in the diagonal 
plane from the inferior acetabular to the superior femoral regions. 
Conclusion: There is no clear effect of weight loss to slow the progression 
of the structural defects in knee osteoarthritis. However, for people with 
hip osteoarthritis, weight loss holds the potential to slow progression of 
structural defects in the hip, particularly among those with a family his-
tory of hip replacement.

http://www.wcrf.org/sites/default/files/Prostate-Cancer-SLR-2014.pdf
http://www.wcrf.org/sites/default/files/Prostate-Cancer-SLR-2014.pdf
https://doi.org/10.1101/2021.10.05.21264556
https://doi.org/10.1101/2021.10.05.21264556
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PO2.36
Body mass index change during the COVID-19 pandemic:  
A UK retrospective cohort study in 1 million individuals
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Introduction: COVID‐19 resulted in several stages of lockdown globally, 
which have impacted peoples’ activity levels, eating habits, and mental 
health. This study sought to understand changes in BMI in the United 
Kingdom (UK) following the start of the COVID-19 lockdown period, 
and to investigate whether these changes differed by BMI class, ethnicity, 
age, and gender.
Methods: A retrospective observational cohort study including one mil-
lion individuals randomly selected from the Clinical Practice Research 
Datalink (CPRD) Aurum, for whom information on BMI pre and during 
the lockdown period was available, was conducted. The pre-lockdown 

(baseline) period was from 22nd March 2020 (i.e. the day prior to the 
first lockdown in the UK, up until three years prior (22nd March 2017). 
The follow-up period for the cohort was from the 23rd March 2020 to 
13th March 2021. Continuous variables were reported using medians 
and interquartile ranges and categorical as numbers and percentages. 
Time point zero indicated the start of lockdown on the 23rd March 2020. 
Analyses were carried out for the total cohort and stratified by sex (male 
and female), age (<45yrs, 45 to <60yrs, 60 to <75yrs, and 75+ yrs), and 
ethnicity (White, South Asian, Black, and Mixed/Other). 
Results: Of the one million randomly selected individuals, 938,164 had 
data available for the analysis. At baseline (using the most recent record-
ing of BMI taken prior to the start of lockdown), 31.6% were classed as of 
healthy weight (BMI 18.5-25.0 kg/m2), 35.0% as people with overweight 
(25.0-30.0 kg/m2), and 33.4% as people with obesity (BMI >30). 57.5% 
were female, 82.6% were white, and the median age was 55 (IQR: 42.0, 
67.0) years. Overall, the median BMI was 27.4 (IQR: 24.0-31.6). Between 
82.65% (35-40 kg/m2) and 93.00% (18.5-25 kg/m2) of individuals 
remained in the same BMI category before and after lockdown (Figure 1). 
Of those who were in the healthy weight category, 5.27% gained weight 
and moved up to the overweight category. Of people with overweight, 
5.45% moved down and 5.03% moved up at least one category; and of 
those with obesity, 8.61% moved down and 5.28% moved up at least one 
category.
Stratified analyses showed that more women than men moved up a weight 
category, and that individuals 75+ years of age were more likely to lose 
weight compared to other age categories post lockdown, whereas younger 
age groups were more likely to gain weight (Figure 2). Similar patterns of 
weight change were seen across ethnic groups 
Conclusions: During lockdown, there were some changes across weight 
categories, with individuals both losing and gaining weight. Further 
research is needed to understand the reasons behind these changes. 
Subsequent assessment of weight change, a continuous variable, might 
uncover different trends than those observed while investigating changes 
in BMI class.

Fig. 1. Changes in body-mass index (kg/m2) with lockdown.
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Fig. 2. Absolute changes in body-mass index (kg/m2) with lockdown by sex and age groups.
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PO2.37
Effects of weight stigma on BMI and inflammatory markers 
among subjects with obesity

Nicolau Ramis, J.1; Tofé Povedano, S.3; Bonet Manresa, A.1;  
Dotres Fallat, K.2; Pujol Calafat, A.2; Romano, A.2; Gil Palmer, A.1
1Endocrinology and Nutrition Department. Clinica Rotger 
2Endocrinology and Nutrition Department. Hospital Universitario Son Llàtzer. 
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Introduction: Weight stigma (WS) and prejudice are one of the most prev-
alent ways of discrimination among adults, comparable with rates of racial 
discrimination. Exposure to weight stigma among patients with obesity 
(PWO) may make the adoption of healthy dietary patterns and regular 
physical activity even more challenging and, therefore, the achievement 
of weight loss. Additionally, WS could also induce physiological responses 
such as increased levels of inflammatory markers, due to stress exposure. 
Methods: Subjects attending two obesity clinics were evaluated at base-
line and after a minimum follow-up of six months. The weight Bias 
Internalization Scale (WBIS) and the Stigmatizing Situations Inventory 
(SSI) were administered to evaluate WS. Also, sociodemographic, anthro-
pometric, clinical and biochemical parameters, including cortisol, ferritin 
and C-reactive protein (CRP), were recorded at baseline. 
Results: 79 PWO (92.1%♀, 45.5±1.3 years, 35.9±0.7 kg/m2) were 
included. At baseline, 72.2% started GLP1 analogues as anti-obesity drug. 
Baseline body mass index (BMI) correlated positively with both WBIS 
(r=0.23; p=0.03) and SSI (r=0.25; p=0.02) scores. Mean percentual weight 
loss after a mean follow-up of six months was -7.28%. However, there was 
a negative, but not statistically significant, correlation between weight loss 
and both WBIS (r=-0.14; p=0.2) and SSI (r=-0.19; p=0.08). Furthermore, 
there was a significant positive correlation between mean weight loss and 
the presence of BED at baseline (r=0.2; p=0.05). Regarding inflammatory 
markers, plasma cortisol levels at baseline correlated positively with both 
tests, WBIS (p=0.005) and SSI (p=0.02). CPR at baseline also presented 
a positive correlation with SSI (p=0.03). No significant correlations were 
found for stigma tests and ferritin levels. 
Conclusion: As weight increases among PWO, so does stigma. There is a 
potential trend for PWO with higher rates of WS, to have a worse response 
to a weight loss program. WS has a positive correlation with inflamma-
tory biomarkers, possibly reflecting a physiological response to stress, 
with potential adverse consequences. GLP1 analogues among PWO 
could counteract binge episodes and, therefore, have a positive impact on 
weight loss.

PO2.38
Association between Body Dissatisfaction and the  
Use of Social Media in female University students

Armendariz Anguiano, A. L.; Montoya Salazar, K. A.; Díaz Ramírez, G.; 
Bueno Gutiérrez, D.; Bacardí Gascón, M.
Faculty Members of Medicine and Psychology School, Universidad Autónoma 
de Baja California, Tijuana B.C., México

Introduction: Body Dissatisfaction (BD) is a health problem that can have 
serious consequences such as depression, anxiety, eating disorders, among 
others1. This problem has been studied in relation to different factors 
including traditional media and currently Social Media (SM)2-3. Some 
studies have shown an association between the use of SM and BD 2-4. 
Aim: To evaluate the relationship between the use of Instagram (IG) and 
Facebook (FB) and BD in female university students.
Methodology: 399 female undergraduate students from a public uni-
versity participated. Sociodemographic and anthropometric data were 
obtained from the participants. To evaluate BD, participants were asked 
to indicate on the body pictograms the figure which they identified their 
image with and the figure with which they would like to identify. To eval-
uate the use of SM the validated instruments “Importance of Instagram 

Use Scale” and “Facebook Questionnaire” were applied to them. To eval-
uate the Physical Appearance Comparison (PAC), the validated subscales 
“Facebook appearance comparisons in general” and “Appearance-related 
Comparisons on Instagram” were applied. 
Results: 86% of the sample reported BD, most of the participants had 
normal weight (61.4%), followed by overweight (20.8%), obesity (11.3%) 
and malnutrition (6.5%). Women with severe BD had a higher Body Mass 
Index (BMI). Regarding the use of SM, 100% of the participants used FB 
and 95.7% IG. Women with higher FB comparison score had higher risk 
BD (OR = 1.19; 95% CI 1.07-1.32; p = 0.003) and specifically of figure 
comparison (OR = 1.68; 95% CI 1.26-2.23; p = 0.0001) and appearance 
comparison (OR = 1.66; 95% CI 1.20-2.27; p = 0.001). Also, women 
with higher comparison score in IG had higher risk of presenting BD 
(OR = 1.14; 95% CI 1.04-1.24; p = 0.003), and specifically of figure com-
parison (OR = 1.63; 95% CI 1.26 -2.1; p = 0.0001), appearance comparison 
(OR = 1.47; 95% CI 1.14-1.9; p = 0.003) and in addition to clothing com-
parison (OR = 1.31; 95% CI 1.03-1.66; p = 0.03).
Conclusions: Mean internet use was positively correlated with BD. While 
SM use did not have a direct relationship with BD, PAC through both SM 
was positively correlated with BD and presenting higher levels of PAC in 
SM indicated higher risk of presenting BD.
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The experience of living with obesity during the COVIID-19 
pandemic: An IMI2 SOPHIA study

Farrell, E.1; Hollmann, E.1; Carel, L. W.1; Joe, N.2; Deirdre, M.1
1University College Dublin 
2Obesity Action Coalition

Introduction: People living with obesity are at elevated risk of hospital-
isation, serious illness and mortality due to COVID-19. Less is known 
about their experience of living with obesity during the pandemic and 
its associated stay-at-home orders and restrictions. This study sought 
to understand the experiences of people living with obesity during the 
COVID-19 pandemic. 
Methods: This study adopted a combined phenomenological and partic-
ipatory approach to ensure participants were offered the space and scope 
to identify and describe the nature and meaning of their experiences. 
Participants (n=15) engaged in open, conversational-style, interviews as 
well as a photovoice methodology where they captured visual represen-
tations of their experiences and explored these in one-to-one interviews 
and later in small group ‘audiencing’ sessions. Interviews were transcribed 
verbatim and analysed thematically.
Results: Two over-arching themes were identified. These related to (a) the 
impact of COVID-19 restrictions on health and well-being, and (b) the 
experience of being categorised as ‘at risk’. 
Conclusion: This study highlights the varied nature of participants’ 
 experiences and isolates some of the factors that influenced whether this 
experience was positive or negative. Furthermore, owing to the longitu-
dinal nature of this study, it charts how experiences altered over time as 
the pandemic, and restrictions, persisted throughout 2021. Finally, and 
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perhaps most importantly, this study highlights how being categorised 
as ‘at-risk’ resulted in some participants feeling stigmatised, segregated 
from society and ‘othered’ by the conscious or unconscious assumption 
that people with obesity pose a risk to the general population during the 
COVID-19 pandemic.

PO2.40
Designing interactive storytelling to reduce obesity stigma

Vegt, N.; Visch, V.; Van Boeijen, A.
Delft University of Technology

People with obesity can experience vicious circles of stigmatization in 
which stigmatic experiences negatively impact their weight, thereby feed-
ing motivations for more stigmatization. These experiences are caused by 
structural, interpersonal, and intrapersonal factors, such as thin bodies in 
advertisements, comments from one’s social circle, and a low self-esteem. 
The interaction between these negative experiences complicates stigma 
reduction and weight loss efforts.
Storytelling has the potential to change the expression of stigmas and 
make people aware of the explicit and implicit beliefs causing stigmatiza-
tion. We introduce ‘interactive storytelling spaces’ as a new concept that 
can be used to evoke stigma reducing storytelling. Within such a space, 
participants can tell stories and listen and respond to stories from others. 
Facebook is an example of a digital storytelling space; community centres 
are an offline example. The advantage of storytelling spaces is that they can 
be designed in such a way that the participants can empathise with others 
and are stimulated to discuss and question specific topics.
To demonstrate this new approach, we developed a storytelling space by 
means of a game for community centres that aims to reduce the stigma-
tization of people with obesity. The game consists of a gameboard and 
a mobile application. The app verbally guides the players through the 
storytelling space by narrated stories and discussion tasks. The story in 
the game revolves around two fictional characters: a stigma victim and 
a stigma perpetrator. Participants choose which role they want to play. 
During the game, the players are confronted with stigmatizing situations 
that people with obesity encounter. To affirm the experiences of stigma 
victims, all events within the game have been collected and adapted from 
conversations with community centre visitors, people with obesity, and 
obesity specialists.
A major tool for guiding the conversation within a storytelling space is 
the variation in narrative freedom. This entails the freedom that partic-
ipants have to interpret, interact with, and create stories. The game has 
three levels of narrative freedom: 1) the players choose between response 
options, 2) the players generate a personal response, 3) the players jointly 
agree on a response. The story in the game is likewise designed: in part one 
both characters encounter different obesity-related situations, in part two 
the characters meet each other, in part three they fall in love and proceed 
together. The varying narrative freedom guides the players in stepwise for-
mulating their thoughts and the game narrative points to the importance 
of talking to each other.
Test sessions at community centres in low income areas in the Netherlands 
show that the game creates an open atmosphere between the players. This 
stimulates a positive conversation and role-playing about prejudices and 
stigmatizing behaviour. Players explicitly share their personal beliefs, so 
that prejudices can be nuanced. At the same time, players empathize with 
other perspectives and learn about causes and effects of obesity stigma on 
a structural, interpersonal, and intrapersonal level.

Fig. 1. Game App.

Fig. 2. Game Board.

Fig. 3. Vicious circles of obesity stigma.
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PO2.41
Weight-Biased Attitudes about Pediatric Patients with Obesity 
in Dutch Health Care Professionals from Seven Different 
Professions

Van Der Voorn, B.1; Camfferman, R.1; Seidell, J. C.1; Puhl, R. M.2; 
Halberstadt, J.1
1Department of Health Science, VU University Amsterdam, The Netherlands 
2Rudd Center for Food Policy & Obesity, Department of Human Development & 
Family Sciences, University of Connecticut, USA

Introduction: Patients with obesity face negative weight-biased attitudes 
in healthcare. However little is known about the prevalence of such atti-
tudes among health care professionals (HCPs) who treat children and 
adolescents with obesity and how such attitudes vary across different 
types of HCPs. 
Methods: We measured, weight-biased attitudes about pediatric patients 
with obesity using a 22-item self-report questionnaire, called the “Attitudes 
of Health Care Providers about Treating Patients with Obesity” scale. 
Univariate analyses of variance with Bonferroni correction were per-
formed to examine inter-disciplinary differences on the parametric sub-
scale scores. In addition, post-hoc exploratory analyses, were performed 
to examine the role of gender, age, and number of years in profession. 
Results: Participants included 555 HCPs across different specialty areas: 
41 general practitioners (GPs), 40 pediatricians, 132 youth health care 
physicians, 223 youth health care nurses, 40 physiotherapists, 40 dieti-
cians, and 39 mental health professionals. Negative weight-biased atti-
tudes were present in all groups (Figure 1). On average, pediatricians and 
GPs reported the most negative weight-biased attitudes, including frus-
trations in treating children with obesity, and feeling less confident and 
prepared to treat children with obesity. In contrast, dieticians reported 
the lowest number of negative weight-biased attitudes. Across all groups 
of HCPs, participants perceived weight bias towards children with obesity 
expressed by their colleagues. 
No significant effects (p>0.050) were found for participants’ age or num-
ber of years in profession on the subscale scores. However, small gender 
differences appeared: male HCPs reported more negative attitudes and 
more perceived weight bias by colleagues compared to female HCPs.
Discussion: These findings suggest that Dutch HCPs who treat youth with 
obesity are not immune to the negative weight-biased attitudes reported 
by adult HCPs in other countries, and point to potential interdisciplinary 
differences in weight-biased attitudes.
Structural investments in education, infrastructure and organisation of 
pediatric obesity care is necessary to promote high-quality stigma-free 
care.

Friday, 06 May 2022

PO3 – Childhood and Adolescent Obesity

PO3.01
The VDR gene as a predictor of arterial hypertension 
development in obese patients

Sentsova, T. B.; Ilyenko, L. I.; Albagachieva, D. I.
Pirogov Russian National Research Medical University, Moscow, Russian 
Federation;

The Objective: To study the features of polymorphism of vitamin D recep-
tor (VDR) gene in patients with arterial hypertension (AH) and obesity in 
an open prospective study.
Patients and Methods: 98 patients of the main group (33 men and 65 
women, mean age 61.1 ± 9.9 years) with АН grade II-III and obesity (BMI 

43.3 ± 5.0 kg / m2) and 36 healthy control group volunteers were exam-
ined. The screening procedure included: clinical examination, physical 
examination, anthropometric studies, body composition analysis, 6-min-
ute walking test, blood sampling for laboratory tests. A study of the fre-
quency of polymorphic variants of the vitamin D receptor gene (VDR), 
presumably involved in the pathogenesis of heart failure in obesity (gen-
otypes TagI VDR, BsmI VDR and FokI VDR), was performed in both 
groups after preliminary isolation of genomic DNA by polymerase chain 
reaction (PCR) real time with the subsequent statistical processing of the 
results. 
Results: Patients with AH and obesity had a significantly higher incidence 
of the G allele at the BsmI site of the VDR gene (OR = 2.12 P = 0.01) 
in both the homozygous G/G and the heterozygous G/A carriage of the 
genotype, which gave the reason to consider it as a potential prognostic 
marker associated with the risk of developing hypertension in patients 
with obesity. In healthy volunteers, the mutant homozygous genotype 
A/A of the polymorphic BsmI site of the VDR gene (OR = 0.27 P = 0.005) 
was more often found than in patients with AH and obesity, which led to 
the conclusion that the carriage of this genotype is protective in the devel-
opment of АH in obese patients.
Conclusion: Arterial hypertension and obesity are multifactorial comor-
bidities with polygenic mechanisms, in the pathogenesis of which poly-
morphism of the vitamin D receptor gene (VDR) can play an important 
role. The most informative marker of inheritance in patients with AH and 
obesity is the G allele in the BsmI site and the homozygous C/C genotype 
in the FokI site of the VDR gene. Polymorphic alleles and genotypes of the 
VDR gene can be used as predictors of AH development in obese patients.

PO3.02
Genetic markers of metabolism in obese patients

Ilyenko, L. I.; Sentsova, T. B.; Albagachieva, D. I.
Pirogov Russian National Research Medical University, Moscow, Russian 
Federation;

Backgraund: Currently questions on the role of genes polymorphism that 
regulate metabolism and implicated in metabolic disorders are disputed. 
The study of proteomic and metabolomic manifestations of different vari-
ants of apolipoprotein E genes polymorphism in obese patients.
Materiİals And Methods: The study involved 217 obese patients. All the 
patients underwent genotyping of polymorphic sites с.388 (T>C) c.526 
(C>T) of the ApoE gene. Proteomic studies included the determination 
of the content of adipokines (adiponectin, resistin, apelin and visfatin), 
cytokines (IL-6, TNFα, IL-1α), CRP and fatty acids L-FABP, annexin V. 
Assessment of metabolomic markers was based on a study of the lipid 
profile.
Results: The most pronounced changes in lipid metabolism are revealed 
in carriers of C allele at position c.388 and T at position c.526 of ApoE 
gene (c.388 T/C + c.526C/T and c.388 T/C + c.526 T/T). In the course of 
the execution of the correlation analysis of metabolomic and proteomic 
markers 1SNP or absence of SNP (c.388 T/T + c.526 C/T or s.388 T/C + 
c.526 C/C) in ApoE gene was found to be accompanied with dyslipidemia 
and the initiation of inflammation. At 2 SNP in the ApoE gene (c.388 T/T 
+ c.526 T/T and c.388 T/C + c.526 C/T), we have identified correlations 
of lipid metabolism markers and adipokines (adiponectin, visfatin). At 
3 SNP we found the relationship between adipokines (apelin, visfatin, 
resistin) and pro-inflammatory cytokines (IL-1α), annexin V and lipid 
metabolism markers.
Conclusion: The studied polymorphic genotypes may be used in the com-
plex with the individual characteristics of energy metabolism, hormonal 
and immune status of the patient for preventive medical measures and the 
implementation of a personalized diet of obese patients.
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PO3.04
Quality of life of children and adolescents with clinical 
obesity, perspectives of children and parents

Heijden, L. V.1; Feskens, E.2; Raat, H.3; Janse, A.1
1Department of Pediatrics, Hospital Gelderse Vallei, Ede, The Netherlands 
2Division of Human Nutrition and Health, Wageningen University, 
The Netherlands 
3Department of Public Health, Erasmus University Medical Center, Rotterdam, 
The Netherlands

Introduction: Childhood obesity can have important psychological 
impacts leading to a significant reduction in health-related functioning. 
This is reflected in compromised scores on Health Related Quality of Life 
(HRQoL). Measurement of HRQoL provides an indicator of health and 
disease burden, which is useful for tailoring treatments and assessing out-
comes. The objective of this study was to evaluate the HRQoL of children 
and adolescents with overweight and obesity at the start of outpatient hos-
pital-based obesity treatment. Additionally, differences between parent- 
and self-reported HRQoL were investigated.
Methods: Children and adolescents aged 3-18 years with overweight or 
obesity, referred by their general practitioner or youth health care physi-
cian to the pediatric outpatient clinic of Hospital Gelderse Vallei (Ede, the 
Netherlands) for multidisciplinary obesity treatment, were enrolled in this 
cross-sectional study (n = 119).
Parent-proxy reported HRQoL was assessed by the Child Health 
Questionnaire Parental Form 50 (CHQ-PF50, n=101) in children aged 
5-18 years. The Infant Toddler Quality of Life Questionnaire 97 (ITQOL-
97) was used in children aged 3 or 4 years (n=18). Children aged 10-18 
years filled out the CHQ Child Form 87 (CHQ-CF87, n=45). Additionally, 
children aged 11-18 years completed the weight specific Impact of Weight 
on Quality of Life-Kids (IWQOL-Kids) (n=38).
Results: The mean age of the children was 9.6 years (SD 4.3). Both par-
ent-proxy reports and child self-reports showed lower HRQoL in children 
with a higher degree of obesity, most pronounced in the physical domains 
of HRQoL (p<0.05). Child self-reported scores were significantly lower 
than their parents on the scales ‘Bodily Pain/Discomfort’ and ‘General 
Health Perceptions’, and significantly higher on ‘Behavior’ and ‘Family 
Cohesion’ (p<0.05).
Conclusion: Childhood obesity has a negative effect on HRQoL, espe-
cially on the physical domains of HRQoL. The discordance between par-
ent and child reports underscores the importance of using a combination 
of parent-proxy and child self-reports to assess HRQoL.

PO3.05
Associations between weight gain trajectories from birth 
to 12 months and cardiovascular risk factors in middle 
adulthood

Bjerregaard, L. G.1; Blond, K.1; Lund, R.2; Mortensen, E. L.3; Jensen, B. W.1; 
Baker, J. L.1
1Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg 
Hospital, The Capital Region, Copenhagen, Denmark 
2Section of Social Medicine, Dept Public Health, Faculty of Health Sciences, 
University of Copenhagen, Copenhagen, Denmark & Center for Healthy Aging, 
Faculty og Health Sciences, University of Copenhagen, Copenhagen, Denmark 
3Department of Public Health and Center for Healthy Aging, University of 
Copenhagen, Copenhagen, Denmark

Introduction: Infant weight gain is associated with greater fat mass and 
lean mass in children, adolescents, and adults. However, evidence on 
whether infant weight gain relates to adult cardiometabolic risk factors 
is ambiguous and scarce. Therefore, the aim of this study was to examine 
whether infant weight gain trajectories are associated with cardiovascular 
disease (CVD) risk factors in middle adulthood while accounting for the 
influence of parental and infant characteristics.
Methods: We included 738 individuals born 1959-61 with information on 
weight at birth and at 2 weeks, 1, 2, 3, 4, 6, or 12 months from public nurse 
records and the Copenhagen Perinatal Cohort. Adult CVD risk factors 

(body fat percentage, systolic blood pressure [SBP, mm Hg], hemoglobin 
A1C [HbA1c, %], low density lipoprotein [LDL, mmol/L], triglycerides 
[mmol/L], total cholesterol [mmol/L] at ages 48-51 years) came from the 
Copenhagen Aging and Midlife Biobank. Using linear regression analyses, 
associations between five different infant weight gain trajectories identi-
fied by latent class trajectory modelling (Very low-moderate increase 
[9.5%]; low-marked increase [15.7%]; low-stable increase [32.1%]; aver-
age-stable increase [30.1%]; and high-moderate increase [12.6%]) and 
adult CVD risk factors were examined. Adjustments were made for sex, 
parental social class, maternal pre-pregnancy body mass index, maternal 
smoking and preterm birth and additionally for birthweight. Analyses on 
SBP were also adjusted for adult height. We log-transformed SBP, HbA1c 
and triglycerides to improve model fit and report these results as the per-
cent difference in geometric means.
Results: In a model adjusted for sex, parental factors and preterm birth, 
compared with the average-stable increasing trajectory (reference), hav-
ing a very low-moderately increasing infant weight trajectory was associ-
ated with statistically significantly higher LDL (0.41, 95%CI 0.12 to 0.70), 
triglycerides (25%, 95%CI 6 to 47%) and total cholesterol (0.63, 95%CI 
0.24 to 1.01) and a low-markedly increasing trajectory was associated 
with higher SBP (3%, 95%: 0 to 7%). A low-stable increasing trajectory 
was associated with significantly lower body fat percentage (-1.34; 95%CI 
-2.68 to -0.01) whereas a high-moderately increasing trajectory was asso-
ciated with lower total cholesterol (-0.30; 95%CI -0.61 to -0.00) compared 
with the reference group. No associations were observed between infant 
weight trajectories and HbA1c. When additionally adjusting for birth 
weight, the associations attenuated slightly, and were no longer statisti-
cally significant. 
Conclusion: Although a trajectory of very low-moderate increasing 
weight during infancy was associated with a worse adult CVD risk profile 
than the average-stable increasing trajectory, adjustment for birth weight 
attenuated the associations, thus highlighting the importance of prenatal 
exposures.

PO3.06
Exploring the potential of recruiting children living with 
obesity to weight management interventions through parents 
attending a commercial weight management programme

Mears, R.1; Sharp, D.1; Jago, R.2; Hamilton Shield, J.3
1Centre for Academic Primary Care, University of Bristol 
2Centre for Exercise, Nutrition and Health Sciences, University of Bristol 
3NIHR Bristol Biomedical Research Centre, University of Bristol

Introduction: Weight management programmes for children living with 
obesity can struggle to recruit, engage, retain, and achieve clinically sig-
nificant reductions in BMI z-scores. Parents living with obesity are more 
likely to have children with obesity. We aimed to explore whether it is fea-
sible to identify and engage children living with obesity into weight man-
agement interventions through parents attending a commercial weight 
management programme, so that the whole family can make changes 
together. We also sought to understand whether the juncture at which a 
parent decides to act about their own weight, provides a favourable oppor-
tunity to engage families in support for children living with obesity. 
Methods: An online survey was advertised to members of an adult UK 
commercial weight management programme via the ‘members only’ part 
of their website between August and October 2020. Awareness of the 
survey was further raised through email correspondence with local pro-
gramme implementers. Adult members were eligible to take part if they 
were a parent of a child aged 5-11 years old, regardless of whether they had 
concerns about their child’s weight. 
Results: There were 396 survey participants. 98% were female with a 
mean BMI of 35 on joining the weight management programme. A third 
(34%) of parents were worried that one or more of their children were 
overweight or obese. 78% of parents with concerns would like to receive 
support to help their child reach a healthier weight and of these, 98% 
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would like to be signposted to relevant support for their child by the adult 
commercial weight management programme. 
Nearly half (47%) of parents who were not worried about any of their chil-
dren’s weight would find it helpful to have their child’s height and weight 
measured to determine whether they are a healthy weight or not, despite 
the already existing National Child Measurement Programme conducted 
in schools at ages 5 and 11 years. From this group, 53% would like sup-
port for their child if identified as overweight or obese, and of these, 97% 
would like to be signposted to support by the adult commercial weight 
management programme.
Since the parent had started to address their own weight, 48% reported 
that one or more of their children had a healthier diet and 27% stated that 
one or more of their children did more physical activity. Furthermore, 
55% of all parents reported feeling more motivated to help support one or 
more of their children reach or maintain a healthy weight. 
Conclusion: Parents living with obesity who actively decide to take steps 
to address their own weight by taking part in a commercial weight man-
agement programme, are generally receptive to receiving support for their 
children when weight concerns are present. Some parents report feeling 
more motivated to help support their child reach a healthy weight, since 
they have addressed their own weight. Commercial weight management 
programmes signposting parent members to relevant local support for 
their child’s weight, appears an acceptable recruitment method for chil-
dren living with obesity into weight management programmes.

PO3.07
Postprandial glucose responses to standardised meals 
consumed after moderate- and high-intensity exercise bouts 
in healthy, free-living adolescents

Afeef, S.1; Barrett, L.1; Zakrzewski Fruer, J.2; Tolfrey, K.1
1School of Sport, Exercise and Health Sciences, Loughborough University, 
Loughborough, United Kingdom 
2School of Sport Science And Physical Activity, University of Bedfordshire, 
Bedford, United Kingdom

Introduction: Large glycaemic excursions after meals can have harmful 
effects on cardiovascular health. Yet, the potential for exercise to mod-
erate postprandial glycaemia in adolescents is poorly understood and 
has not been examined under free-living conditions. This study aimed to 
assess the acute effect of moderate- (MIE) and high-intensity intermittent 
(HIIE) exercise bouts on subsequent postprandial glycaemic responses 
after consuming standardised meals under free-living conditions.
Methods: Fourteen healthy adolescents (6 girls, BMI=18.0 ± 1.6 kg/m²) 
aged 13 ± 1 years completed three conditions in the following order:1) 
MIE (30 min continuous brisk walking); 2) no-exercise control (CON); 3) 
HIIE (30 min of 10 x 30 s sprints interspersed with 2.5 min brisk walking 
bouts). Participants consumed three standardised meals (breakfast, lunch 
and dinner) after each condition at standardised times. Glucose concen-
trations (FreeStyle Libre, Abbott), energy intake (diet records), and phys-
ical activity (accelerometer) were assessed under free-living conditions. 
Linear mixed models were used to compare glucose outcomes between 
conditions and across the three meals. The effect size (d) was calculated 
to describe the magnitude of difference between glucose measurements 
according to the following thresholds: trivial (<0.2), small (≥0.2), moder-
ate (≥0.5) and large (≥0.8) (Cohen, 1988).
Results: There was no significant effect for condition on 2-h incremental 
(iAUC) and total (tAUC) glucose area under the curve after each meal 
(main effect of condition: P≥0.66; condition by meal interaction: P≥0.11). 

In terms of the magnitude of the differences, the reduction in post-break-
fast glucose iAUC was moderate for MIE (-0.24 mmol/L; 95%CI -0.68 
to 0.21, d=0.77) and large for HIIE (-0.26 mmol/L; 95%CI -0.71 to 
0.18, d=0.86) compared with CON. Post-lunch glucose iAUC, however, 
increased moderately in MIE (0.37 mmol/L; 95%CI -0.13 to 0.86, d=0.70) 
but was large in HIIE compared with CON (0.42 mmol/L; 95%CI -0.13 to 
0.98, d=0.81). Nevertheless, the 24-h mean glucose was stable at approxi-
mately 5.4 mmol/L across the conditions. There were no significant main 
effects for condition on glycaemic variability indices including standard 
deviation (P=0.59) and mean amplitude of glycaemic excursion (P=0.82) 
calculated over 24-h after the onset of exercise for each condition.
Conclusion: Thirty-minute bouts of MIE and HIIE did not change post-
prandial glycaemia or 24-h glycaemic variability significantly in the small 
sample of healthy, free-living adolescents. However, the moderate and 
large effect sizes suggest both MIE and HIIE reduced breakfast glucose 
iAUC compared with CON, yet led to increases in glucose iAUC in the 
two exercise conditions following the lunch meal. The mismatch between 
the probability values and effect sizes was a consequence of our COVID-
reduced sample. The ramifications of these possible exercise effects are not 
clear and need to be confirmed in a larger sample of adolescents.

CON, control; MIE, moderate-intensity exercise; HIIE, high-intensity 
 intermittent exercise; iAUC, incremental area under the curve.

Fig. 1. Postprandial glucose iAUC after each meal across conditions.

Tab. 1. The 24 h glucose variability indices during experimental conditions

MIE CON HIIE

Glucose datapoints (n) 88 ± 7 89 ± 7 87 ± 7

Glucose monitoring period (h) 22.0 ± 1.6 22.2 ± 1.7 21.6 ± 1.9

Mean [glucose] (mmol/L) 5.31 ± 0.36 5.37 ± 0.33 5.41 ± 0.39

StDevG (mmol/L) 0.68 ± 0.19 0.63 ± 0.12 0.68 ± 0.18

MAGE (mmol/L) 1.98 ± 0.78 1.84 ± 0.52 1.95 ± 0.57

CON, control; MIE, moderate-intensity exercise; HIIE, high-intensity intermittent 
exercise; StDevG, the standard deviation of glucose; MAGE, mean amplitude of 
glycaemic excursion. No significant differences between conditions (P ≥ 0.28).
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PO3.09
Tryptophan Metabolism is Affected by BMI and Adipose  
Tis-sue Mass and Linked to Metabolic Disease in Pediatric 
Obesity

Lischka, J.; Schanzer, A.; Baumgartner, M.; De Gier, C.; Greber Platzer, S.; 
Zeyda, M.
Clinical Division of Pulmology, Allergology, and Endocrinology, Department 
of Pediatrics and Adolescent Medicine, Medical University of Vienna, Vienna, 
Austria

The obesity epidemic has contributed to escalating the prevalence of met-
abolic diseases in children. Overnutrition leads to increased tryptophan 
uptake and availability. An association between the induction of the tryp-
tophan cat-abolic pathway via indoleamine 2,3-dioxygenase (IDO) activ-
ity and obesity-related inflammation has been observed. This study aimed 
to investigate the impact of pediatric obesity on tryptophan metabolism 
and the potential rela-tionship with metabolic disease. In this prospective 
cohort study, plasma kynurenine, tryptophan, and serotonin levels were 
measured by ELISA, and IDO activity was estimated by calculating the 
kynurenine/tryptophan ratio in a clin-ically characterized severely obese 
population (BMI ≥97. P.) aged 9 to 19 (n=125). IDO activity and its prod-
uct kynurenine correlated with BMI z-score and body fat mass, whereas 
concentrations of serotonin, the alternative tryptophan metabolite, nega-
tively correlated with these measures of adiposity. Kynurenine and tryp-
tophan, but not serotonin levels, were associated with disturbed glucose 
metabolism. Tryptophan concentrations negatively correlated with adi-
ponectin and were significantly higher in prediabetes and metabolically 
unhealthy obesity. In conclusion, BMI and body fat mass were associated 
with increased tryptophan catabolism via the kynurenine pathway and 
decreased serotonin production in severely obese children and adoles-
cents. Resulting elevated kynurenine levels may contribute to metabolic 
disease in obesity.

PO3.08
Childhood body mass index trajectories and risks  
of dementia later in life

Jensen, B. W.1; Blond, K.1; Jørgensen, T. S.2; Vistisen, D.3; Aarestrup, J.1; 
Baker, J. L.1
1Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg 
Hospital, The Capital Region, Copenhagen, Denmark 
2Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg 
Hospital, The Capital Region, Copenhagen, Denmark, Department of Public 
Health, University of Copenhagen, Copenhagen, Denmark 
3Steno Diabetes Center Copenhagen, Herlev, Denmark, Department of Public 
Health, University of Copenhagen, Copenhagen, Denmark

Introduction: The association between adiposity and dementia is com-
plex. Body mass index (BMI) in mid-life has been found to be positively 
associated with dementia, whereas the association is inverse with BMI at 
both young and late adult ages. There is currently limited knowledge on 
how childhood BMI relates to dementia and whether the development of 
BMI during childhood influences the later risk of dementia. Therefore, we 
examined if trajectories of BMI in childhood were associated with demen-
tia in adult life.
Methods: We used the Copenhagen School Health Records Register 
including 273,593 children (137,801 boys) born from 1930-1977, who 
had between 2 and 12 weight and height measurements available in the 
ages 6 to 15 years from school health examinations. Using the Latent 
Class Trajectory Modelling, five distinct childhood BMI trajectories were 
identified; below-average (men: 23%, women: 21%), average (men: 43%, 
women: 41%), above-average (men: 25%, women: 27%), overweight (men: 
7%, women: 10%) and obese (men: 1%, women: 2%). The trajectories did 
not cross at any point and were comparable to the American Centers for 
Disease Control and Prevention growth charts. We followed the individ-
uals from 1970 to 2017 in national health registers and identified cases of 
dementia from age 40 onwards. Hazard ratios (HR) and 95% confidence 
intervals (CI) for dementia were estimated using Cox proportional haz-
ard regression analyses using the individual posterior probabilities of tra-
jectory membership as exposures. An interaction was observed between 
childhood BMI trajectory and age, thus analyses were performed stratified 
by age at risk (</≥65 years).
Results: During follow-up, 3714 men and 3860 women were diagnosed 
with dementia. Using individuals with an average childhood BMI tra-
jectory as the reference, a higher risk of dementia was observed for men 
who had a below-average childhood BMI trajectory and were diagnosed 
before age 65 (HR=1.25; 95% CI: 1.06-1.47), whereas no associations were 
observed with dementia after age 65 (HR=1.00; 95% CI: 0.90-1.11). Also, 
no associations were observed between the other childhood BMI trajecto-
ries and dementia risk among men. Among women, no associations were 
observed between any childhood BMI trajectories and dementia diag-
nosed before or after age 65 years. 
Conclusion: Having a BMI trajectory below average in childhood is asso-
ciated with an increased risk of dementia early in life among men, whereas 
no associations were observed among women. These findings emphasize 
that body size in childhood has complex relations with risks of dementia.
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Respective values are plotted as indicated in the diagram axes.

Fig. 1. Correlations of IDO activity, kynurenine and serotonin with BMI z-score and body fat percentage (BIA body fat).
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PO3.10
Reframing the childhood obesity prevention narrative 
through an equitable nurturing approach

Skouteris, H.; Green, R.
Health and Social Care Unit, Monash University, Australia

Introduction: The ambitious vision of the 2030 Agenda for Sustainable 
Development is the goal that all children have the best start in life. We now 
know there are now well-established links between adequate nutrition, 
physical activity, healthy weight gain and early child development. Hence, 
supporting optimal child growth (operationalised as healthy weight gain 
from birth to age 5 years) is a compelling social and economic priority. 
The aim of this presentation is to provide the findings of a decade’s long 
work that shows increasing multisectoral programming that integrates 
health, nutrition, security and safety, responsive caregiving, and learn-
ing, caregivers are more empowered to nurture children’s growth and 
development.
Methods: Here I will outline the results of a randomised trial and co- 
design/participatory research, based on intervention mapping, that lead 
to the development of the Healthy Eating Active Living Matters (HEALing 
Matters Program) for children in out of home care. HEALing Matters is 
now being implemented and scale up across two States in Australia. Our 
Implementation Science methodology will also be outlined. 

Results: HEALing Matters was informed by trauma, resilience, and 
attachment theories and co-designed by my team and young people with 
lived experience of care. HEALing Matters moves away from a sole focus 
on behavioural changes, to recognising that food and physical activity are 
powerful ways of demonstrating a sense of belonging, value, trust, safety, 
security, and predictability and a way of providing support and care that 
is attuned to the young people’s needs. It is underpinned by the ethos that 
the home environment, for our most vulnerable children living in out-of-
home care, and the interpersonal relationships that exist between these 
children and their carers are crucial in initiating and maintaining healthy 
lifestyle.
Discussion: There is a strong rationale and evidence for a holistic approach 
where nurturing children’s development through healthy eating and active 
living is achieved by enabling and promoting responsive caregiving, a 
sense of safety and security, and opportunities for learning. Here I dis-
cuss the findings of our HEALing Matters program and the impetus for 
establishing a Healthy Eating Active Living (HEALing Matters) Alliance 
with >40 experts world-wide (researchers, clinicians, policy makers, and 
consumers) including Sir Michael Marmot and Professor Maureen Black. 
This Alliance has a shared vision around a global call to action to invest 
in the health and wellbeing of the world’s children and to do that through 
multisectoral collaborations that promote collective impact and foster 
positive developmental trajectories in the early years.

PO3.11
Change in weight category among youth early  
in the COVID-19 pandemic

Eneli, I. U.1; Xu, J.3; Pratt, K.2
1Center for Healthy Weight & Nutrition, Division of Primary Care Pediatrics, 
Nationwide Children’s Hospital & The Ohio State University College of Medicine, 
Columbus, Ohio, United States 
2The Ohio State University College of Medicine & Department of Human 
Sciences, College of Education and Human Ecology, The Ohio State University, 
Columbus, Ohio, United States 
3Center for Healthy Weight & Nutrition, Nationwide Children’s Hospital 
Columbus, Ohio, United States

Introduction: Remote learning and shelter-in-place orders during the 
COVID-19 pandemic are associated with obesity risk factors such as 
decreased physical activity, altered routines and sleep schedules, increased 
screen time, and non-nutritious food choices. 
Objective: To describe change in weight category 3-6 months after the 
onset of the pandemic in a cohort of 4509 low-income youth at a primary 
care network. 
Methods: Inclusion criteria were youth aged 2-17 years and weight and 
height measure at a clinic visit between January 1-March 30th, 2020 (Q1), 
designated as pre-COVID period and June 1-September 30th, 2020, (Q3), 
as post-COVID period. Change in weight category was assessed between 
Q1 and Q3. Adjusting for visit type and time lapse, logistic regression was 
conducted to examine the association between weight category change 
and age group, sex, and race/ethnicity. 
Results: The proportion of youth with overweight or obesity increased 
from 37.8% to 44.6%; and declined by 5.6% in the healthy weight category. 
Over the 3-6 month period, 23.1% of youth gained ≥ 5 kg, 4.3% gained ≥ 
10 kg, and 17.8% increased their BMI by ≥ 2 units. Among underweight 
youth, 45.3% switched to the healthy weight category, with a median 
weight gain of 2.1 kg (IQR = 2.1kg). Median weight gain was highest 
among those youth with severe obesity (5.8 kg, IQR = 5.2 kg). Younger 
age female and Hispanic youth were more likely to change to a higher/
worse weight category. 
Conclusions: To reverse this upward trend, integrated multisector inter-
ventions that are mutually-reinforcing are urgently needed

A, metabolically unhealthy (MUO) vs. healthy obesity (MHO; p=0.04]. B, 
prediabetes vs. normoglycemic controls (p=0.04]. Diagrams show means ± 
standard error.

Fig. 2. Tryptophan levels of different metabolic conditions.

Fig. 3. Graphical Abstract.
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Fig. 1. Change in weight category in Q3 (June 1- September 30, 2020) for youth with underweight, normal weight,  
overweight, obesity, and severe obesity in Q1(January 1- March 30, 2020).
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PO3.13
Body mass index trajectories in childhood and incidence rates 
of type 2 diabetes and coronary heart disease in adulthood

Blond, K.1; Vistisen, D.2; Aarestrup, J.1; Bjerregaard, L. G.1; Hudda, M. T.3; 
Tjønneland, A.4; Allin, K.5; Jørgensen, M. E.6; Jensen, B. W.1; Baker, J. L.1
1Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg 
Hospital, The Capital Region, Copenhagen, Denmark 
2Clinical Epidemiological Research, Steno Diabetes Center Copenhagen, 
Herlev, Denmark. Department of Public Health, University of Copenhagen, 
Copenhagen, Denmark 
3Population Health Research Institute, St George’s, University of London, 
Cranmer Terrace, London, United Kingdom 
4The Danish Cancer Society Research Center, Copenhagen, Denmark. 
Department of Public Health, University of Copenhagen, Copenhagen, Denmark 
5Center for Molecular Prediction of Inflammatory Bowel Disease (PREDICT), 
Department of Clinical Medicine, Aalborg University, Copenhagen, Denmark 
6Clinical Epidemiological Research, Steno Diabetes Center Copenhagen, 
Herlev, Denmark. Steno Diabetes Center Greenland, Nuuk, Greenland. National 
Institute of Public Health, University of Southern Denmark, Odense, Denmark

Introduction: Greater body mass index (BMI) at individual childhood 
ages is associated with higher incidence rates of type 2 diabetes (T2D) and 
coronary heart disease (CHD) in adulthood. Less is known when BMI is 
considered over a longer duration in childhood and whether adults with 
the same BMI level, but a different child BMI level have different incidence 
rates. We examined whether distinct trajectories of child BMI (Figures 1 
and 2) are differentially associated with incidence of adult-onset T2D and 
CHD in models with and without adjustment for adult BMI.
Methods: We used the Copenhagen School Health Records Register for 
information on child BMI (ages 6-15 years) and the Danish Diet, Cancer 
and Health study for information on adult BMI (ages 50-64 years). 
Diagnoses of T2D and CHD was obtained from national health registers. 
Individuals were followed from age 30 years when not including adult 
BMI and from age 56 years when including adult BMI. Poisson regression 
was used to estimate incidence rate ratios and 95% confidence intervals 
(CI). Analyses without adult BMI included 300,472 individuals and anal-
yses with adult BMI included 13,438 individuals for T2D and 13,205 for 
CHD-specific analyses.
Results: In models without adult BMI, compared to the child BMI tra-
jectory with lowest mean BMI, all other trajectories were associated with 
higher incidence rates of T2D and CHD in men and women, except for the 
association between the second lowest trajectory and T2D rate in women. 
In models without adult BMI, the T2D rate ratio comparing the trajectory 
with lowest child BMI with the trajectory with the highest BMI was 3.39 
(95%CI:3.07-3.74) in men and 4.35 (95%CI:3.97-4.77) in women, and the 
corresponding CHD rate ratio was 1.78 (95%CI:1.58-2.00) in men and 
1.48 (95%CI:1.31-1.68) in women. When including adult BMI, all child 
BMI trajectories had lower T2D rates, compared to the trajectory with the 
lowest child BMI, irrespective of adjustment for additional adult factors 
(education, physical activity, smoking and alcohol). Child BMI trajectories 
were generally not associated with CHD when adult BMI was included in 
the models. In models including adult BMI, the T2D rate ratio comparing 
the trajectory with lowest child BMI with the trajectory with the highest 
BMI was 0.26 (95%CI:0.12-0.56) in men and 0.59 (95%CI:0.36-0.96) in 
women, and the corresponding CHD rate ratio was 0.91 (95%CI:0.47-
1.78) in men and 0.82 (95%CI:0.47-1.42) in women.
Conclusions: Individuals with a trajectory with a higher mean child BMI 
had higher incidence rates of adult-onset T2D and CHD than individuals 
with a trajectory with a lower mean child BMI, but lower T2D incidence 
rates if they obtained the same adult BMI as the children with the lower 
child BMI trajectory.

Conflict of Interest: DV received research grants from Bayer A/S, Sanofi Aventis, 
Novo Nordisk A/S and Boehringer Ingelheim, MEJ has received research grants 
from Astra Zeneca, AMGEN, Sanofi Aventis, Novo Nordisk A/S and Boehringer 
Ingelheim. DV holds shares in Novo Nordisk A/S. 
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PO3.14
Healthcare professionals’ perspectives on their role in 
managing childhood obesity and the barriers and facilitators 
for doing so: the LANDSCAPE mixed-methods study

Tully, L.1; Arthurs, N.1; O’brien, S.2; O’malley, G.1
1Obesity Research and Care Group, School of Physiotherapy, RCSI University 
of Medicine and Health Sciences 
2Health and Wellbeing Division, Health Service Executive

Introduction: In the Republic of Ireland (ROI), there are currently no 
primary care or community services dedicated to paediatric obesity 
management, and only one dedicated tertiary care service, though work 
is underway to develop these in line with a model of care for obesity 
launched in 2021 (1). As a result, the nature and extent of current practice 
in relation to the management of paediatric obesity by individuals and 
institutions is largely unknown.

Fig. 1. BMI trajectories among boys.

Fig. 2. BMI trajectories among girls.
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A significant number of parents found obesity to be a vulnerable topic 
they expect the HCP to take adequate measures for. They expect the HCP 
to be aware their use of words and avoid hurting parents’ feelings. Some of 
the parents meant HCP needs more in dept knowledge about diet. 
Conclusion: Health care providers in CHC need to be educated to take 
advantage of the parents’ current knowledge and expectations, to support 
the parents with needed information and especially use communicating 
technic that take care of the parents understanding, their feelings, show 
respect and compassion when overweight and obesity is brought up, and 
be able to address the question if the parent would be told the child’s over-
weight status according to their readiness to tackle the vulnerable topic.

Conflict of Interest: None Disclosed

Funding: No Funding
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menting process of evidence-based intervention to prevent childhood obesity: 
project design of the “Healthy Future” study. Journal of Obesity, 2013.

PO3.16
Adolescent overweight and obesity in Ireland; trends, current 
status and the socioeconomic gradient of obesity

Moore Heslin, A.1; O’ Donnell, A.1; Kehoe, L.2; Walton, J.3; Flynn, A.2; 
Kearney, J.4; McNulty, B.1
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2School of Food & Nutritional Sciences, University College Cork, Cork, Ireland 
3Department of Biological Sciences, Munster Technological University, Cork, 
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Adolescent obesity has been identified as one of the most serious public 
health challenges facing the WHO European Region, with an increasing 
prevalence of adolescents living with overweight and obesity identified 
both in Ireland and across Europe in recent years. The socioeconomic gra-
dient of obesity describes the rise in obesity that is commonly observed as 
socioeconomic status decreases. Socioeconomic inequalities such as eco-
nomic disadvantage and lower parental education level have been identi-
fied as significant risk factors for obesity amongst adolescents. 
This study aimed to depict trends and changes in adolescent weight status 
in Ireland across three different time points (1990, 2006 and 2020), and to 
examine the influence of sociodemographic factors on adolescent over-
weight and obesity in Ireland over time. 
The prevalence of BMI derived overweight and obesity amongst Irish 
adolescents (aged 13-18yrs) in 1990, 2006 and 2020 was assessed using 
anthropometric data from three demographically representative, cross 
sectional Irish national food consumption surveys: the Irish National 
Nutrition Survey 1990 (INNS 1990) (n=390), the National Teens’ Food 
Survey 2006 (NTFS 2006) (n=441) and the National Teens’ Food Survey 
II 2020 (NTFSII 2020) (n=428). The prevalence of adolescents classed 
as having normal weight, overweight and obesity was determined using 
the International Obesity Task Force (IOTF) BMI cut-offs. Associations 
between socio-demographic factors including social class and parental 
education level with adolescent overweight and obesity were assessed via 
adjusted logistic regression. 
The prevalence of adolescents with overweight and obesity has increased 
significantly in Ireland in recent years, with 24% of adolescents in NTFSII 
2020 classed as having overweight/ obesity compared to 18% in NTFS 
2006 and 13% in INNS 1990 (p<0.001). This change has been driven 
largely by an increased prevalence of teenagers with obesity in NTFSII 
2020, with 8% of teenagers classed as having obesity in 2020 compared 
to 3% of teenagers with obesity in NTFS 2006 and 0.5% in INNS 1990 
(p<0.001). Lower parental social class was significantly associated with an 
increased prevalence and odds of adolescent overweight and obesity in 

Methods: A convergent parallel mixed-methods study is underway to 
generate data assessing current service provision for children with obesity, 
and the perspectives of healthcare professionals (HCPs) in the ROI, on 
barriers and facilitators for treating paediatric obesity or its complications 
within their practice. Quantitative data collection is taking place through 
on online anonymous survey, whilst online, discipline-specific focus 
group interviews are being used to collect qualitative data. The nominal 
group technique (2) is being used during focus groups to identify priority 
needs and stimulate discussion. Descriptive statistics will be used to assess 
and describe quantitative responses, while chi-squared and regression 
analyses will be used to compare responses by discipline and setting if 
possible. Inductive and deductive thematic analysis will be carried out for 
the qualitative data gathered. 
Results: To date, n=206 HCPs responses to the online survey have been 
collected. Responses have been received across a variety of medical, allied 
health and social care disciplines, and a variety of settings. Preliminary 
findings suggest that lack time and resource availability are major barriers 
in managing obesity in practice. Two focus groups have been completed to 
date, with Occupational Therapists. The priority need identified for man-
agement of paediatric obesity, identified by both groups, was a defined 
multi-disciplinary pathway for obesity.
Discussion: The findings will be triangulated by allowing the nuance 
gathered from the focus group data to provide context to the survey find-
ings. This will facilitate an evidence-based overview of the current land-
scape for managing childhood obesity in Ireland, and the steps needed to 
implement the national model of care. 
References
1. Health Service Executive. Model of Care for Management of Overweight and 

Obesity. Dublin: Royal College of Physicians in Ireland; 2021.
2. Harvey, N., & Holmes, C. A. (2012). Nominal group technique: an effective 
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Parents’ perspectives on preventing childhood obesity. 
A qualitative study from preschool child health centers

Øen, K.1; Kvinge, L. M.2; Potrebny, T.2
1University of Stavanger, Department of public health, Stavanger, Norway 
2Western Norway University of Applied Sciences (HVL), Faculty of Health and 
Social Sciences, Bergen

Introduction: Obesity in children is a serious threat to health over the life 
course. Healthcare professionals working on the follow-up of preschool-
ers’ health in child health centers (CHC) have a unique position to help 
prevent obesity, however, they need to know parents’ understanding and 
expectation, to make the health care in line with the parents’ needs. In 
a participatory action research project “Healthy Future – prevention of 
childhood obesity” the first aim is to explore what children and their fam-
ilies with overweight/obesity problems expect from the health care pro-
viders (HCP) (Øen & Stormark, 2013).
Methods: We conducted a cross-sectional study with a questionnaire with 
both closed - and open-ended questions to all parents (N=195) attend-
ing three (CHC) during a timeframe of three months. We analyzed the 
answers on the open-ended questions by thematic analysis. 
Results: We identified three themes and eight sub-themes. Parents of tod-
dlers understand obesity in children differently, as a complex condition 
with different causes such as stress or psychosocial factors, heritage and 
the society we live in, or because of unhealthy food and lack of physi-
cal activity. They expect the child health centers (CHC) to be a source 
of knowledge and support in obesity prevention, and the majority would 
like to be told if their child was overweight. Most parents expressed they 
needed to be supported by knowledge of healthy diet and meals, fewer 
needed knowledge of physical activity, some needed social support and 
motivation, and general parental support. Nearly all the parents expected a 
follow up system in the CHC if their child was identified with overweight. 
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NTFSII 2020 only, with adolescents within the lowest social class group 
displaying a 3.95-fold higher odds of having overweight/ obesity (95% 
CI: 2.06-7.61, p<0.001) compared to those within the highest social class 
group. A lower level of parental educational attainment was also associ-
ated with a 1.65 increased odds of adolescent overweight/ obesity (95% CI 
1.02-2.67 p=0.040) in 2020 compared to those whose parents completed 
tertiary education. 
There is an increasing prevalence of adolescents living with overweight 
and obesity in Ireland in more recent years, with adolescents affected by 
socioeconomic disadvantage most at risk. The influence of socioeconomic 
inequalities on risk of adolescent obesity must be considered in the devel-
opment of overweight and obesity prevention policies and interventions 
to effectively combat the growing socioeconomic gradient of obesity.

PO3.17
Assessing the effectiveness of obesity interventions in 
preventing childhood obesity in the Early Years: a systematic 
review

Michalopoulou, S.; Sifaki, M.; Packer, J.; Russell, S.; Viner, R.
Institute of Child Health, University College London (UCL), London, 
United Kingdom

Introduction: Childhood obesity is a public health problem worldwide 
with 39 million children younger than 5 years living with overweight or 
obesity. Excess body weight is associated with adverse physical health (e.g. 
hypertension, diabetes, asthma etc) and mental health (e.g. depression, 
low self-esteem etc) outcomes. Given that obesity tracks strongly through 
childhood, adolescence and into adulthood, the need to adopt a life-
course approach in addressing the obesity problem is well acknowledged. 
Interventions during child’s early years, i.e. 0-5 years, are an opportunity 
for obesity prevention and a good starting point for a life-long adoption 
of healthy diet, physical activity and lifestyle in general. The aim of this 
review is to systematically assess the existing evidence of preventative obe-
sity interventions and programmes targeting children 0-5 years and assess 
their coverage and effectiveness.
Methods: We searched nine databases for intervention studies or ran-
domized controlled trials, quasi experimental studies or studies that had 
a before and after implementation design published between 2011 and 
November 2021. The eligible studies included: i) participants aged 0-5 
years, ii) interventions with diet or physical activity components or both, 
and iii) at least one anthropometric outcome. There was no restriction 
by language or country. Two independent reviewers screened the title 
and the abstract and the full texts of the included papers. Due to the very 
high number of papers machine learning was used for title and abstract 
screening. 
Results: Most of the included studies were from high income countries 
in Europe, and the United States and Australia. Around 250 interventions 
were identified focusing on prevention. Diet and physical activity (64%) 
were more frequently targeted in interventions than solely diet (28%) or 
solely physical activity (8%). Most of the studies described a single inter-
vention (80%) than a structured programme (20%). This is an ongoing 
review due to March 2022. The effectiveness of the interventions in pre-
venting overweight and obesity will be presented in the congress. 
Conclusion: This study can inform the thinking of policy makers in shap-
ing strategic decision making and implementation of effective obesity 
interventions in the early years.
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Iron status in children and adolescents: Population-based 
reference values and comparisons to children and adolescents 
with overweight
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Introduction: Non-anaemic iron deficiency (NAID) varies with age, sex, 
ethnicity, puberty stage, and weight, elucidated by a number of studies 
that consistently have shown higher rates of NAID in children and ado-
lescents with overweight. NAID is challenging to identify, as it is often 
clinically asymptomatic despite biochemical derangement. Furthermore, 
there are no well-defined criteria for the diagnosis, why the condition 
can go unrecognized. NAID is often assessed by fasting concentrations 
of ferritin, although this can be misleading as ferritin serves as an acute 
phase reactant responding to different levels of inflammation. Therefore, 
it is recommended by the World Health Organization that diagnosis of 
NAID should be supplemented with measurements of C-reactive protein 
(CRP), to define the concomitant level of inflammation, as well as a deter-
mination of transferrin saturation (TSAT) measured as levels of plasma 
(p)-iron and p-transferrin.
This study aims to generate iron status reference values from a cohort of 
children and adolescents with and without obesity and to investigate the 
prevalence of NAID in this cohort. 
Methods: We recruited children and adolescents with and without over-
weight from The Danish Childhood Obesity Data and Biobank. Two 
cohorts of children are included in this study: (a) a population-based 
cohort and (b) an obesity-clinic cohort. 
The population-based cohort consists of children and adolescents col-
lected from 11 schools across municipalities in Region Zealand and the 
Capital Region of Denmark. 
The obesity-clinic cohort has since 2009 continuously been recruiting 
children and adolescents with overweight at entry into the chronic care 
multidisciplinary treatment program provided at The Children’s Obesity 
Clinic (TCOC), Department of Pediatrics, Copenhagen University 
Hospital Holbaek, Denmark. Criteria for treatment includes a Body Mass 
Index (BMI) above the 90th percentile adjusted for age and sex. 
Height, weight, pubertal stage, and blood iron status (blood hemoglobin 
and plasma ferritin, iron, and transferrin) were measured in both cohorts. 
Smoothed reference curves and percentiles for blood iron status were 
generated using the Generalized Additive Models for Location Scale and 
Shape package in the statistical software R.
Results: The results are ongoing. We expect that the population-based 
cohort have exhibited significant differences in values of plasma ferritin 
and TSAT between age and sex. Furthermore, we expect that after the 
onset of puberty all variables decreased in girls, while no significant 
changes will occur in boys. We expect that concentrations of plasma fer-
ritin and TSAT are lower in the obesity-clinic cohort than in the popula-
tion-based cohort for both sexes.
Conclusion: We expect to be able to conclude that iron status change 
during childhood and adolescence and differ with age and sex, and that 
children and adolescents with overweight exhibit a higher prevalence 
of NAID. 
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PO3.20
Uric Acid Is Elevated in Children With Obesity and Decreases 
After Weight Loss

Jørgensen, R. M.1; Bøttger, B.1; Vestergaard, E. T.2; Kremke, B.2;  
Bahnsen, R. F.2; Nielsen, B. W.2; Bruun, J. M.3
1Steno Diabetes Center Aarhus, Aarhus University Hospital, Aarhus, Denmark 
2Department of Pediatrics, Randers Regional Hospital, Randers, Denmark 
3National Center for Obesity, Aarhus, Denmark

Introduction: Childhood obesity is an increasing condition associated 
with continuous obesity into adulthood and development of comorbid-
ities. Adult studies show an association between serum uric acid (SUA) 
levels and body mass index (BMI). The aim of this retro perspective 
exploratory study was to investigate SUA in children and adolescents with 
obesity and the effects of a subsequent weight reduction.
Materials-Methods: One hundred and seventy-one children (age 4–18), 
with obesity (i.e. BMI-SDS of +2 or higher) were included in a multifacto-
rial lifestyle intervention. The children participating were annually mea-
sured for anthropometrics, blood samples and DEXA-scans for up to 3 
years. Eighty-nine children were included for follow-up analysis.
Results: After a follow-up of 20.7 ± 9.4 months a reduction in BMI-SDS 
of −0.34 ± 0.53 (p < 0.01) was observed. SUA was found to be positively 
associated with changes in BMI-SDS. SUA levels decreased in the 65 chil-
dren who lost weight during the trial, conversely, SUA increased in the 23 
children who gained weight during the trial (p < 0.01 between groups).
Conclusion: SUA was found to correlate with measures of obesity and 
for the first time, this intervention demonstrates a positive relationship 
between SUA and weight reduction in children with obesity.

PO3.21
Associations of maternal angiogenic factors during pregnancy 
with alterations in cardiac development in childhood at 10 
years of age
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Steegers, E. A.4; Gaillard, R.1
1The Generation R Study Group, Erasmus University Medical Center, Rotterdam, 
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3Department of Pediatrics Leiden University Medical Center, Leiden, 
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4Department of Obstetrics & Gynecology, Erasmus University Medical Center, 
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Aim: To examine whether maternal angiogenic factors in the first half of 
pregnancy are associated with offspring left and right cardiac development.
Methods: In a population-based prospective cohort among 2415 women 
and their offspring, maternal first and second trimester plasma PlGF and 
sFlt-1 concentrations were measured. Cardiac MRI was performed in 
their offspring at 10 years. 
Results: Maternal angiogenic factors were not associated with childhood 
cardiac outcomes in the total population. In children born small-for-
their-gestational-age, higher maternal first trimester PlGF concentrations 
were associated with a lower childhood left ventricular mass (-0.24 SDS 
(95%CI -0.42, -0.05 per SDS increase in maternal PlGF)), whereas higher 
sFlt-1 concentrations were associated with higher childhood left ventric-
ular mass (0.22 SDS (95%CI 0.09, 0.34 per SDS increase in maternal sFlt-
1)). Higher second trimester maternal sFlt-1 concentrations were also 
associated with higher childhood left ventricular mass (p-value<0.05). 
In preterm born children, higher maternal first and second trimester 
sFlt-1/PlGF ratio were associated with higher childhood left ventricular 
mass (0.30 SDS (95%CI 0.01, 0.60), 0.22 SDS (95%CI -0.03, 0.40) per 

SDS increase in maternal sFlt-1/PlGF ratio in first and second trimester 
respectively). No effects on other childhood cardiac outcomes were pres-
ent within these higher-risk children. 
Conclusion: In a low-risk population, maternal angiogenic factors are 
not associated with childhood cardiac ventricular structure and function 
within the normal range. In children born small for their gestational age 
or preterm, an imbalance in maternal angiogenic factors in the first half 
of pregnancy was associated with higher childhood left ventricular mass 
only. 
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Associations of maternal first and second trimester PlGF and sFlt-1 concen-
trations with childhood left ventricular mass among children born SGA, 
AGA and LGA. Values represent regression coefficients (95% confidence 
interval) from linear regression, that reflect differences in childhood left 
ventricular mass in SDS per 1 SDS increase in maternal PlGF and sFlt-1 
concentrations or PlGF/sFlt-1 ratio analyzed for children born SGA, AGA 
and LGA separately. Models were adjusted for gestational age at intake, 
gestational age at blood sampling, educational level, ethnicity, parity, pre-
pregnancy BMI, blood pressure, smoking, alcohol consumption, folic acid 
supplement use and child’s age and sex and time difference between BSA 
and MRI measurement. SGA: small for gestational age, AGA: appropriate 
for gestational age LGA: large for gestational age. *P<0.05

Fig. 1. Associations of maternal first and second trimester PlGF and sFlt-1 
concentrations with childhood left ventricular mass among children born 
SGA, AGA and LGA.
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Associations of maternal first and second trimester PlGF and sFlt-1 concen-
trations with childhood left ventricular mass among children born term 
and preterm.Values represent regression coefficients (95% confidence 
interval) from linear regression, that reflect differences in childhood left 
ventricular mass in SDS per 1 SDS increase in maternal PlGF and sFlt-1 
concentrations or sFlt-1/PlGF ratio analyzed for children born preterm 
(born <37 weeks of pregnancy) and term (born >37 weeks of pregnancy) 
separately. Models were adjusted for gestational age at intake, gestational 
age at blood sampling, educational level, ethnicity, parity, prepregnancy 
BMI, blood pressure, smoking, alcohol consumption, folic acid supplement 
use and child’s age and sex and time difference between BSA and MRI 
measurement. *P<0.05.

Fig. 2. Associations of maternal first and second trimester PlGF and sFlt-1 
concentrations with childhood left ventricular mass among children born 
term and preterm.

PO3.23
Developing an index for national nutrition policies 
in the European Countries

Fismen, A.1; Jonas, M. R.1; Vlad, I.2; Oldridge–turner, K.2; Kokkorou, M.2; 
Klepp, K.1; Helleve, A.1
1Division of Mental and Physical Health, Norwegian Institute of Public Health, 
Oslo, Norway 
2World Cancer Research Fund International, London, United Kingdom

Suboptimal diets are a key contributor to overweight, obesity and 
non-communicable diseases (NCD), which are major public health chal-
lenges in European countries. In general, policy actions targeting healthy 
food habits are emphasised in national public health work. However, the 
extent of - and variation in - implemented nutrition policies are not easily 
accessible for cross-national comparison, monitoring and evaluation. In 
order to provide an overview of national policy actions, and to identify 
similarities or clusters of policies, the current project aims to develop a 
policy index based on implemented nutrition policies in the European 
countries. In this first stage, five countries are piloted: The Netherlands, 
Norway, Poland, Portugal and United Kingdom. The index is calculated 
from benchmarked policies identified in the NOURISHING database in 
which policies were identified by policy scan in the respective countries, 
performed by nongovernment, independent experts following a stan-
dardised procedure. These were then verified by in-country government 
experts for accuracy. The index reflects the overall presence (yes/no) of 
policies within food environment, food systems and behaviour change 

communication, based on the benchmark of ten evidence-informed 
policy areas across these three policy domains. Developing the index is 
part of the CO-CREATE project, with an overall aim of halting the rise of 
European adolescents living with overweight. The index may be valuable 
when aiming to understand cross-national differences in prevalence of 
overweight/obesity, NCDs and related behaviours. The index may iden-
tify implementation gaps and serve as a guideline to prioritise policy and 
infrastructure to support actions to create healthy food environments.

PO3.24
Stigma, blame and shame experienced by people living with 
obesity – A qualitative synthesis: An IMI2 SOPHIA Study

Hollmann, E.1; Farrell, E.1; Le Roux, C.2; Bustillo, M.3; Nadglowski, J.4; 
Mcgillicuddy, D.1
1School of Education, University College Dublin, Dublin, Ireland 
2College of Health Sciences, University College Dublin, Dublin, Ireland 
3Library, University College Dublin, Dublin, Ireland 
4Obesity Action Coalition, Thonotosassa, Florida, United States of America

Introduction: Obesity as a disease can have a negative impact on people’s 
health. Individuals with obesity frequently report experiencing obesity 
related stigma, shame and blame which can have negative consequences 
on how individuals with the disease approach social interactions, perceive 
their body and approach healthcare. The purpose of the qualitative syn-
thesis is to further explore those experiences.
Methods: This qualitative synthesis builds on a systematic review and 
qualitative synthesis focusing on the lived experiences of patients with 
obesity (Farrell et al., 2021b). Twelve studies regarding obesity related 
stigma, shame and blame were identified from this previous systematic 
literature review (Farrell et al., 2021b). The papers were included by using 
a study protocol (Farrell et al., 2021a). Following the meta-ethnographic 
technique of Noblit and Hare (Noblit and Hare, 1988) five third order con-
structs were developed. 
Results: The third order constructs external stigma and internalised 
stigma, lack of support and mis/understanding, failure, embodiment of 
guilt and playing a role were identified. Further subthemes under each 
construct were developed. The findings suggest that being made respon-
sible for living with the disease can result in an internalisation of guilt 
which compounds feelings of shame. Furthermore, the themes describe 
how stigma is linked with judgment, exclusion, isolation and constant 
surveillance. Consequently, individuals who are living with obesity feel 
like they have to hide from society and wait to start a life where they are 
accepted by others. 
Conclusion: The findings demonstrate how stigma and internalised feel-
ings restrict how people with obesity live their lives, particularly in rela-
tion to social interaction and engaging fully in activities. Thus, individuals 
experience being hindered to follow their interests and to move freely in 
society.
References
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PO3.25
Estimating the impact of weight management treatments 
on childhood obesity in England

Russell, S. J.; Viner, R. M.
UCL Great Ormond Street Institute of Child Health

Introduction: Trials demonstrate that childhood obesity treatments are 
effective but to varying degrees. Some treatment programmes are less 
effective (e.g. lifestyle programmes), while others are deemed more effec-
tive but invasive (e.g. bariatric surgery), However, we know relatively little 
about the most effective way to implement childhood obesity treatments 
at a population level. That is: which children would benefit most from 
treatment and at what age; and at which management tier (e.g. lower tiers 
are low cost with greater reach, but less effective, while higher tiers are 
high cost with low reach, but more effective). The main aim of this work 
was to estimate the potential impact of weight management treatments 
and interventions on population prevalence and inequalities in childhood 
obesity in England. 
Methods: Using Health Survey for England data, we created a ‘digital twin’ 
of the English population and identified children with a range of weight 
status categories (e.g. obesity and extreme obesity), obesity comorbidities 
(e.g. physical and mental health conditions), and indicators of height-
ened risk of cardiovascular disease (e.g. blood pressure and cholesterol). 
Other risk factors for obesity were also identified using sociodemographic 
data (e.g. level of deprivation, ethnicity, income and region). Using NICE 
guidelines for treatment eligibility, we estimated the number of children 
who would be eligible for each management tier of treatment in England; 
where tier 1 represents interventions in primary care, tier 2 represents 
community interventions, tier 3 represents pharmaceutical interventions, 
and tier 4 represents surgical interventions. In Phase 1 of our analysis, in 
addition to a universal preventative intervention, we modelled a number 
of scenarios that represented each management tier of treatment with a 
range of effect sizes (based on the best available evidence) and for varying 
levels of uptake. We applied these scenarios individually and in combi-
nation, before comparing stepped and staged approaches. We presented 
Phase 1 of our analyses to a stakeholder group consisting of multi-disci-
plinary academics, practitioners and experts in childhood obesity treat-
ment. Stakeholders were consulted on reasonable treatment effect sizes, 
levels of uptake and other model parameters in order that we could better 
inform our scenarios, and where there were gaps in the evidence base. 
Following this modified Delphi approach, we revised our assumptions and 
model parameters and are currently undertaking Phase 2 of our analyses.
Results: Analyses from Phase 1 showed substantially higher prevalences 
of obesity and severe obesity, compared to other estimates across all age 
groups and levels of deprivation. Recent data from the National Child 
Measurement Programme in England suggest that these prevalences have 
increased following the Covid-19 pandemic. We have not reported sum-
mary findings from Phase 1 of this work as these findings will be super-
seded upon completion of Phase 2. 
Conclusion: In this symposium, we plan to present the latest findings 
from Phase 2 of this work.

PO3.26
Short Sleep Duration is Associated with Weight Regain

Bogh, A.1; Jensen, S.1; Juhl, C.1; Janus, C.1; Christensen, R.1; Lundgren, J.1; 
Stallknecht, B.1; Holst, J.2; Madsbad, S.3; Torekov, S.1
1Department of Biomedical Sciences, Faculty of Health and Medical Sciences, 
University of Copenhagen, Copenhagen, Denmark 
2Novo Nordisk Foundation Center for Basic Metabolic Research, University 
of Copenhagen, Department of Biomedical Sciences, Faculty of Health and 
Medical Sciences, University of Copenhagen, Copenhagen, Denmark 
3Department of Endocrinology, Hvidovre University Hospital, Copenhagen, 
Denmark

Introduction: Inadequate sleep and obesity are associated. This analysis 
investigated sleep during weight loss and weight loss maintenance with 
placebo, exercise, GLP-1-receptor agonist liraglutide or the two combined.

Methods: This study is based on data from the randomized placebo- 
controlled two-by-two factorial S-LiTE study. During an 8-week low- 
calorie diet, 195 adults with obesity (BMI 32 to 43 kg/m2) lost 12% body 
weight. Participants were then randomly assigned to 1-year weight loss 
maintenance with either: 1) placebo, 2) exercise + placebo 3) liraglutide 
3.0 mg/day 4) or exercise + liraglutide treatment. Sleep duration and effi-
ciency ((sleep duration / time spent in bed) * 100) were objectively mea-
sured using accelerometers before the low-calorie diet (screening), after 
the low calorie diet (baseline) and after 26 and 52 weeks (end of study) 
of weight loss maintenance. Sleep quality was subjectively measured with 
the Pittsburgh Sleep Quality Index (PSQI) at screening, baseline and end 
of study yielding a global score between 0-21, where a global score ≥5 
correlates with being a poor sleeper and a global score <5 correlates with 
being a good sleeper.
Results: After the 8-week low-calorie diet, sleep quality, sleep efficiency 
and sleep duration all increased (P <.0001). During the 1-year weight 
maintenance phase, participants with <6 hours/night of sleep at base-
line increased their BMI by 1.4 kg/m2 (P =.02) compared to those with 
6-7 hours/night of sleep. Poor sleepers at baseline increased their BMI 
by 1.2 kg/m2 (P =.01) compared to good sleepers. Exercise groups main-
tained sleep quality improvements from the diet by 1.0 global score point 
(P = .02) compared to non-exercise groups. Liraglutide treatment had no 
significant effect on any sleep measure compared to placebo.
Conclusion: Diet-induced weight loss improved sleep duration, efficiency 
and quality. Exercise during weight loss maintenance may preserve sleep 
quality improvements from a weight loss. Adults with obesity and short 
sleep duration or poor sleep quality after a weight loss might be less suc-
cessful in maintaining the weight loss than those with good sleep quality 
or longer sleep duration. Given the continuous increase in the prevalence 
of obesity, investigation of potentially modifiable variables in adults with 
obesity apart from energy intake and expenditure is warranted. Future 
research examining possible means of improving sleep in adults with obe-
sity will be an important next step to decrease weight regain.

PO3.27
Eating behaviour and dietary habits in children with 
overweight and obesity: a cluster analysis

Belkom, B. v.1; Eijgenraam, M.3; Umanetc, A.1; Havermans, R.1; Mil, E. v.1; 
Bartelet, D.2
1Chair Youth, Food & Health, Institute for Food, Health, & Safety by Design, 
Maastricht University Campus Venlo, Venlo, The Netherlands 
2Laboratory of Behavioural Gastronomy, Institute for Food, Health, & Safety 
by Design, Maastricht University Campus Venlo, Venlo, The Netherlands 
3Department of Paediatrics, Jeroen Bosch Hospital, ‘s-Hertogenbosch, 
The Netherlands

Introduction: Differences in eating behaviour (i.e., idiosyncratic prefer-
ences and dietary habits) contribute to weight gain and obesity in chil-
dren. Differences in eating behaviour may also be a relevant factor among 
treatment seeking children with obesity. For example, obesity might be 
more refractory in children who are prone to more pathological eating, 
such as eating binges. Identifying subgroups of children with overweight 
and obesity based on eating behaviours can have prognostic relevance and 
allows for tailoring weight management interventions. The current study 
aimed to determine if indeed a clinical cohort can be divided into pheno-
types based on eating behaviour.
Methods: A cross-sectional retrospective study was conducted using data 
from the Centre of Healthy Lifestyle at the Jeroen Bosch Hospital, the 
Netherlands. Data from 183 children (48.6% girls, 6-18 years old, M age 
= 12.5 ± 3.3 years) were included. Data of interest concerned a general 
survey and the Dutch Eating Behaviour Questionnaire (DEBQ). From the 
general survey 3 variables were considered: (i) breakfast frequency per 
week, (ii) the amount of sugar-sweetened beverages a child consumes per 
day, and (iii) how often a child experiences loss of control per week. The 
DEBQ is a questionnaire that measures three types of eating behaviour: 
(i) restrained eating, (ii) external eating and (iii) emotional eating. All 
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6 measures were used in an agglomerative hierarchical cluster analysis 
based on Euclidean distances and k-means clustering.
Results: Two clusters that significantly differed in mean z-scores for 
emotional eating, external eating, and loss of control emerged. Cluster 1 
was labelled “Disinhibited eaters” (n = 71, 38.8%) because of high scores 
on the DEBQ-scales emotional and external eating, as well as a higher 
self- reported frequency of loss of control. Cluster 2 was labelled “Healthy 
 eaters” (n = 112, 61.2%) because children with overweight and obesity 
within this cluster reported relatively little eating pathology.
Conclusion: Different eating behaviour phenotypes can be distinguished 
in a clinical sample of children with overweight and obesity. This finding 
warrants further research to determine the clinical relevance of distin-
guishing ‘disinhibited eaters’ in the treatment of overweight and obesity 
in children.

PO3.28
Success of a tertiary care program for children with severe 
obesity

Tanghe, A.; Dupont, E.; Beauloye, V.; Schillemans, A.; Stalpaert, S.;  
Van Den Mooter, F.; Sercu, L.; De Boeck, K.
Zeepreventorium De Haan

Zeepreventorium is a residential centre that helps children with chronic 
disease and their families to work on specific rehabilitation needs such 
as adherence to therapy, physical condition, psychosocial balance, social 
functioning and school attendance. Children reside in groups of 10 
according to age. The focus is on adopting a healthy life style. Apart from 
group activities and coaching, the program includes individual therapeu-
tic sessions with a psychologist, dietitian and physiotherapist.
Aim: to prospectively evaluate the effectiveness of a tertiary care pro-
gram for children and adolescents with severe obesity using objective 
parameters.
Methods: predefined, objective parameters were prospectively collected 
in the weeks after admission and the weeks before discharge. Inclusion 
criteria were admission and discharge in the year 2020 and residential stay 
of at least 3 weeks. Parents and youngsters gave informed consent to this 
study. Domains studied included medical comorbidities, psychological 
and social functioning, strength and fitness. Data are expressed as mean 
± SDS. 
Results: Data on 54 youngsters (25 males, 29 females) were collected; 
mean age: 14.5 ± 2.5 years, mean stay duration: 269 ± 102 days.
Worsening physical functioning and poor adherence were the most fre-
quent rehabilitation needs. 
At least 10% loss in BMI was achieved in 76% of the patients. However, 
those with a stay <2 months did not achieve this target. Mean body fat 
measured by DEXA-scan decreased from 51 to 39% (p<.0001). Mean 
number of comorbidities decreased from 5 to 2 in children >12 years and 
from 4 to 1 in those <12 years. 
Mean quality of life score assessed by PEDSQL improved from 65 ±13 to 
77±12 (paired t test p<.001). Youth self-report questionnaire and eating 
disorder examination questionnaire score improved respectively in 89% 
and 75% of the patients. Parental education charge questionnaire amelio-
rated in 93% of patients.
Functional strength measured by the Bruininks Oseretsky test improved 
in 88 to 98% of patients, highest for V-up and lowest for push-ups. Fitness 
measured by intermittent shuttle run or Cooper test improved in 96% of 
the patients (chi square test p<.001)
Conclusion: children with severe obesity benefit from a residential stay in 
a rehabilitation centre by improving their physical and mental health and 
enhancing their strength and condition.

PO3.29
Change in overweight and obesity prevalence in Czech 
children since 1951 to 2019 (COSI project)

Kunesova, M.1; Kunesova, M.2; Metelcová, T.1; Metelcová, T.2;  
Taxová Braunerová, R.1; Kalousková, P.1; Procházka, B.3; Vignerová, J.1; 
Parizkova, J.1; Hill, M.1; Zamrazilova, H.1
1Obesity Management Centre, Institute of Endocrinology, Prague. Czech 
Republic 
21st Madical Faculty, Charles University, Prague. Czech Republic 
33Paediatric Clinic, Kolín, Czech Republic

Introduction: The study evaluates change in overweight and obesity 
prevalence in 7 years old Czech children within WHO Europe Childhood 
Obesity Surveillance Initiative (COSI) since 2007/2008* and within 
National Anthropological Survey since 1951**.
Methods: In a representative sample of 7 years old Czech children, weight 
and height were measured, BMI was calculated and weight classification 
was performed using the WHO reference. Family and school question-
naires were filled in during a Chilhood Obesity Surveillance Initiative 
since 2008. A total of 2409 children were examined in 2019; 2349 children 
were evaluated for the purpose of this analysis. Representative cohorts of 
7year children were examined since 1951 to 2001 as a part of National 
Anthropological Survey (NAS). The relationship between dependent vari-
ables (obesity and overweight) and a set of mutually correlated predictors 
was evaluated in 2019 cohort using multivariate regression with a reduc-
tion of dimensionality, known as bidirectional orthogonal projections to 
latent structures (O2PLS).
Results and Discussion: Significant increase in obesity prevalence since 
1951 to 2019 in both genders was found. Trend to increase in obesity prev-
alence was found in both boys and girls in 2019 in comparison with 2016 
while overweight prevalence decreased slightly. Overweight and obe-
sity prevalence did not change significantly since 2008 in both boys and 
girls. Obesity prevalence was significantly higher in boys in comparison 
with girls since 2001 (p <0.05). Severe obesity according to WHO defi-
nition was found in 25% of all Czech obese children (***). Many factors 
including family history of obesity and food intake and physical activity 
explained 29.1% of variability of overweight and obesity.
Conclusion: Significant increase in 7-year children obesity prevalence 
was found between 1951 and 2019. Overweight and obesity prevalence 
did not change since 2008. High percentage of severe obesity in obese chil-
dren represents a high health risk in Czech 7-year children.
References
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PO3.30
Public engagement: A discussion with parents around 
childhood obesity

Sifaki, M.; Michalopoulou, S.; Russell, S.; Packer, J.; Viner, R.
Department of Population, Policy and Practice, UCL Great Ormond Street 
Institute of Child Health, London, UK

Introduction: Parental knowledge can play an important role in the 
prevention of childhood obesity and researchers can help build parental 
knowledge through public engagement. In November 2021, research-
ers from the Obesity Policy Research Unit (OPRU) conducted a public 
engagement session, to inform parents around ongoing research on child-
hood obesity. Specifically, the session aimed to overview parents about 
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a project undertaken recently by OPRU; a systematic review evaluating 
obesity interventions focussed on the early years of children’s lives (0-5 
years). Furthermore, the session aimed to discuss with parents their views 
on obesity risk factors as well as the effectiveness of obesity prevention 
programs.
Methods: Parents were provided with an overview of research undertaken 
by OPRU, followed by an overview of the systematic review, including 
its aim, methods, and some initial findings. We also facilitated a quiz to 
explore parents’ views on childhood obesity. Example questions included 
‘Do you think that interventions aiming to prevent childhood obesity 
among very young children actually work?’ and ‘Whose responsibility is 
it to deal with the childhood obesity problem?’. These questions initiated 
broader discussions on obesity.
Results: A total of 7 parents attended the session. All were engaged 
and responded to the quiz. The key discussion points included the role 
of parental BMI and family socioeconomic status on children’s weight. 
Most parents believed that these are crucial risk factors and shared 
some personal examples/experiences as to how these effects may occur. 
Additionally, parents stated that they believed caregivers were primarily 
responsible for maintaining children’s weight within a healthy range but 
also acknowledge the role of schools; for example, by providing educa-
tional materials and promoting healthy food. Parents also reported being 
aware of some childhood obesity prevention programs that take place in 
the UK and perceived them to be potentially effective. However, parents 
suggested that financial difficulties and restrictions imposed by some pro-
grams could restrict engagement for some families.
Conclusion: Discussions with parents can be a fruitful way for research-
ers to better understand parental perceptions and experiences. This type 
of discussion can also increase parents’ knowledge of childhood obesity 
and the policy-relevant research undertaken around it.

PO3.31
Influence of family history on overweight and obesity in Czech 
7 years old children (COSI study)

Kalouskova, P.1; Braunerová, R. T.1; Metelcová, T.1; Procházka, B.2; 
Vignerová, J.1; Pařízkova, J.1; Hill, M.1; Zamrazilová, H.1; Kunešová, M.3
1Institute of Endocrinology, Obesity Management Centre, Prague, Czech 
Republic 
2Paediatric Clinic, Kolín, Czech Republic 
3Institute of Endocrinology, Obesity Management Centre, Prague, Czech 
Republic; Charles University, First Faculty of Medicine, Prague, Czech Republic

Introduction: Family history influences overweight and obesity prev-
alence in children. The study evaluates the effect of family history on 
obesity and its health complications in 7 years old Czech children within 
WHO Europe’s Childhood Obesity Surveillance Initiative (COSI), which 
was launched in 2007/2008*. Relationship of child´s weight and its paren-
tal evaluation is also shown.
Methods: In a representative sample of 7 years old Czech children, weight 
and height were measured, BMI was calculated and weight classification 
was performed using the WHO reference. Family questionnaires were 
filled in. A total of 2409 children were examined in 2019; 2349 children 
were evaluated for the purpose of this analysis. The relationship between 
dependent variables obesity and overweight versus normal weight and 
underweight was evaluated using multivariate regression with a reduction 
of dimensionality, known as bidirectional orthogonal projections to latent 
structures (O2PLS). 
Results: Multivariate regression showed significant differences between 
children whose parents suffered from diabetes mellitus and/or obesity 
and children without this condition. Family history of obesity and dia-
betes was found more frequently in children with overweight and obesity 
than in the second group. Explained variability of these factors was 4.6 
%. Neither hypertension nor hyperlipoproteinemia revealed similar pat-
tern. In the family questionnaire, parents filled in their opinion on their 
children weight category. Parents with children with obesity statistically 
significantly chose the correct category. Explained variability of this factor 
was 22.3 %. 

Conclusion: Obesity and type 2 diabetes were more often present in chil-
dren with overweight and obesity than in children with normal weight. 
Parents of children with overweight and obesity significantly more fre-
quently categorized their children as obese or overweight than parents of 
children with normal weight in this age category of Czech children. 
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Morbid obesity, gut pathology and the brain. 
The BARICO study

Custers, E. E.1; Vreeken, D.1; Van Dongen, L.1; Deden, L. N.2; Wiesmann, M.1; 
Hazebroek, E. J.2; Kiliaan, A. J.1

1Department of Medical Imaging, Anatomy, Radboud university medical 
center, Nijmegen, the Netherlands, Donders Institute for Brain, Cognition and 
Behaviour 
2Department of Bariatric Surgery, Vitalys, Rijnstate Hospital, Arnhem, 
The Netherlands

Introduction: Increased body mass is associated with cognitive impair-
ment, structural brain changes and neurodegenerative diseases. However, 
the underlying mechanism that causes obesity related cognitive impair-
ment is still unknown. Obesity is characterized with inflammation in sev-
eral tissues, including the liver, white adipose tissue, vasculature and the 
intestine. Intestinal inflammation may be involved in the pathogenesis of 
metabolic complications. Increased intestinal inflammation can induce 
the release of cytokines into the circulation and eventually may influence 
brain health. Therefore, it is thought that the gut-brain axis plays a role in 
obesity related cognitive impairment. 
Methods: Within the BARICO study (Dutch trial registry: NTR7288) 
brain function and structure were measured in 75 patients (age 35-55) 
before bariatric surgery using neuropsychological tests and MRI. 
Neuroimaging outcomes included: cortical thickness, cerebral blood flow 
(CBF) and the spatial coefficient of variation (COV). During bariatric sur-
gery, biopsies of the jejunum were collected. These biopsies were immu-
nohistochemically stained to determine the abundance of macrophages, 
cytotoxic T-cells and mast cells, as well as the intensity of ZO-1, a marker 
for tight junctions. Statistical analysis were performed in IBM SPSS25 and 
with Spearman correlations the relation between gut pathology and brain 
was analyzed. 
Preliminary Results: Our preliminary results demonstrate a link between 
body weight, BMI and waist circumference and immune cells in the jeju-
num. The number of immune cells present in the intestine seems to be 
positively correlated with COV in several brain regions. Furthermore, 
ZO-1 intensity correlates positively with cortical thickness in some brain 
regions. So far, no correlations were found between gut pathology and 
cognitive function.
Conclusion: These results reveal a correlation between gut inflammation 
and permeability and brain function and structure. Inflammation in the 
gut seems to affect cerebrovascular health whereas increased gut barrier 
integrity seems to be related to the cortical thickness of several brain 
regions. This indicates that the gut-brain axis might be involved in obesity 
related brain changes.
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PO3.33
Serum zonulin as an index of glucose dysregulation 
in children and adolescents with obesity

Maguolo, A.; Olivieri, F.; Corradi, M.; Zusi, C.; Huber, V.; Fornari, E.;  
Morandi, A.; Maffeis, C.
Pediatric Diabetes and Metabolic Disorders, Department of Surgical Sciences, 
Dentistry, Paediatrics and Gynaecology, University of Verona, Verona, Italy

Introduction: Intestinal permeability has been proposed as one of the 
main factors involved in the development of insulin resistance, but a few 
studies have investigated the relationship between intestinal permeabil-
ity and metabolism dysregulation in children and adolescents with over-
weight and obesity. 
Methods: In this cross-sectional study, we examined whether serum 
intestinal permeability marker zonulin and related pro-inflammatory 
molecules were associated with the oral disposition index, a predictor 
for the development of type 2 diabetes, in a cohort of children and ado-
lescents with overweight and obesity. Ninety-two children and adoles-
cents were recruited [Male: 43; 12.7 (2.35) years; BMI SDS: 2.7 (0.96)]. 
Anthropometric and clinical parameters, lipid profile, glucose metabo-
lism, and plasma levels of zonulin, Lipopolysaccharide-binding protein, 
and Interleukin-6 were measured.
Results: In this study we found an association between oral disposition 
index and zonulin (β=-0.243; p=0.019) and age (β=-0.307; p=0.004), inde-
pendent of sex and BMI SDS [R²=0.16; p=0.005]. 
Conclusion: In this cross-sectional study, we found for the first time that 
serum zonulin, a low-invasive intestinal permeability marker, was asso-
ciated with the oral disposition index, a known predictor for the devel-
opment of type 2 diabetes, in a cohort of children and adolescents with 
overweight and obesity, independent of sex and BMI SDS. This finding 
supports the hypothesis of increased intestinal permeability as a possible 
risk factor for glucose metabolism dysregulation in children and adoles-
cents with obesity. In addition, zonulin could be proposed not just as a 
clinical index of altered intestinal permeability, but also as a marker to 
identify subjects with obesity at increased risk of developing glucose 
metabolism dysregulation worthy of early and targeted preventive and 
therapeutic interventions.

PO3.34
Prevalence of Seven Years Old Children with Overweight and 
Obesity in Relation with Urbanization Status in Montenegro

Kujundzic, E.1; Tezic, N.2; Bajic, B.1
1Center for Health Ecology, Institute of Public Health of Montenegro, Podgorica 
2Center for Health System Development, Institute of Public Health of 
Montenegro, Podgorica

Introduction: Childhood obesity presents a significant and complex 
global health challenge. Its causes are multifactorial driven by environ-
mental factors including commercial and political actions, as well as 
social, biological, and genetic factors. Globalization has led to urbaniza-
tion as well as drastic changes to the food system (i.e. all processes and 
infrastructure involved in feeding a population, from farm to fork). Some 
studies have shown that among children under five years, those living in 
urban areas in low- and middle-income countries are taller and heavier 
compared to those living in rural areas.
Metodology: The fifth WHO COSI data collection round was conducted 
in 2019. in Montenegro, using a standardized protocol that included all 
three questinaires. The sample was stratified by regions (northern, central 
and southern) and type of area (urban, suburban and rural). The target 
age group were 7-year-old children, who attended the first and second 
grade of primary schools in Montenegro. It was selected 111 schools, 62 
from urban area, 38 from rural and 11 schools from rural area. For this 
study it was selected 1647 seven years old children.
Results: Out of 1647 examined children, there were 33,9% boys with 
overweight and obesity and 28,12% girls with overweight and obesity 
acording to the WHO growth chart. Out of total number of children with 

overweight and obesity in urban areas lives 32,25% while in rural areas 
live 27,4% of them. If we look at the distribution of children with obesity 
and severe obesity the distrubution is that 14% of them live in urban area, 
and 9,27% in rural area.
Conclusion: More children with obesity live in urban areas. This can be 
explained by the fact that in rural areas children have more opportunities 
to play outdoors, and therefore for physical activity than children living in 
urban areas. The availability of fast food is also more significant in urban 
areas which can contribute to this kind of distribution.

PO3.35
Effect of sedentary lifestyle on obesity in children at 7 years 
of age in the Czech Republic (COSI Project)

Taxová Braunerová, R.1; Kalousková, P.1; Metelcová, T.2; Procházka, B.3; 
Vignerová, J.1; Pařízková, J.1; Hill, M.1; Zamrazilová, H.1; Kunešová, M.1
1Institute of Endocrinology, Obesity Management Centre, Prague, Czech 
Republic 
2Institute of Endocrinology, Obesity Management Centre, Prague, Czech 
Republic, Charles University, First Faculty of Medicine, Prague, Czech Republic 
3Paediatric Clinic, Kolín, Czech Republic

Introduction: A large body of research has demonstrated that sedentary 
lifestyle, including a large amount of time spent watching TV or using 
electronic devices, has impact on obesity development in children and 
adolescents. The aim of the study, which was part of the 5th round of 
WHO Europe’s Childhood Obesity Surveillance Initiative (COSI)*, was to 
identify correlations between sedentary lifestyle characteristics and over-
weight/obesity in 7 years old children in the Czech Republic.
Methods: The study measured weight, height, waist and hip circum-
ference in a representative sample of 7 years old Czech children. BMI 
was calculated and the sample was classified using the WHO reference. 
Further information was gathered using family and school questionnaires. 
A total of 2409 children were examined in 2019; 2349 children were evalu-
ated for the purpose of this analysis. The relationship between dependent 
variables and a set of mutually correlated predictors was evaluated using 
multivariate regression with a reduction of dimensionality, known as bidi-
rectional orthogonal projections to latent structures (O2PLS).
Results: We found significant differences between the group of children 
with normal weight and underweight and the group of children with obe-
sity in their sedentary activity (time spent watching television or using 
electronic devices during weekdays as well as weekends, and time spent 
doing homework or reading a book during weekdays). Children with 
obesity spent more time with these activities than the other group. The 
explained variability was 3.1 % and the results were statistically significant 
(p<0.01).
Conclusion: Children with obesity (but not with overweight) spend sig-
nificantly more time with sedentary activities than children with normal 
weight or underweight. The results were more pronounced in boys in 
comparison with girls. 
Reference
* Wijnhoven T, Branca F WHO European Childhood Obesity Surveillance 

Initiative. Protocol. Copenhagen: WHO Regional Office for Europe, 2008.
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The HOLBAEK Study: a comprehensive data- and bio-resource 
facilitating basic and clinical research

Gaul, A. K.1; Ashur, N. A.1; Lund, M. A.2; Holm, L. A.3; Frithioff Bøjsøe, C.1; 
Fonvig, C. E.1; Sørensen, T. I.4; Baker, J. L.5; Christiansen, M.6; Pedersen, O.3; 
Hansen, T.3; Holm, J.1
1The Children’s Obesity Clinic, Department of Pediatrics, Holbæk Hospital, 
Denmark 
2Department of Biomedical Sciences, University of Copenhagen, Copenhagen, 
Denmark 
3The Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty 
of Health and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark 
4Department of Public Health, Section of Epidemiology, Faculty of Health and 
Medical Sciences, University of Copenhagen, Copenhagen, Denmark 
5Center for Clinical Research and Disease Prevention, Bispebjerg and 
Frederiksberg Hospital, Copenhagen, Denmark 
6Department for Congenital Disorders, Danish National Biobank and 
Biomarkers, Statens Serum Institut, Copenhagen, Denmark

Introduction: The HOLBAEK Study is a resource and biobank that 
supports studies aimed at improving the understanding of the natural 
development of the human body and of biological markers associated 
with childhood overweight (including obesity) by facilitating translation 
between research and clinical practice of treatment of overweight and its 
related complications.
Methods: Recruitment of the children and adolescents enrolled in the 
biobank was carried out, with no exclusion criteria, from four sources: 
a hospital-based obesity clinic, a community-based obesity clinic, a 
population-based cohort, and a dental clinic and school-based cohort. 
Recruitment is ongoing. All participants underwent a standard clinical 
examination and were administered the same questionnaire. Different 
subsets of participants had additional clinical, biological, and radiological 
data obtained.
Results: As of September 2021, the biobank has enrolled 8,154 children 
and adolescents: 3,390 from the hospital-based obesity clinic, 1,002 from 
the community-based obesity clinic, 2,770 from the population-based 
cohort, and 992 from the dental clinic and school-based cohort. Data 
on anthropometry, medical history, and lifestyle are available on all par-
ticipants. Data-availability on selected biomarkers include, but are not 
limited to, blood pressure on 90% of participants and blood samples 
and genetic analyses on more than 77% of participants. Stool, urine, and 
saliva samples are available in subsets of the participants. Longitudinal 
data are available through a combination of repeated clinic visits, ques-
tionnaires, and follow-up examinations. Further, long-term follow-up is 
possible for all participants through national health registers and repeated 
follow-up trials.
Conclusion: The HOLBAEK Study is a comprehensive resource of biolog-
ical materials and baseline and longitudinal bio-clinical data on children 
and adolescents with or without overweight, which facilitates opportuni-
ties for extensive characterization of clinical and biological health aspects 
in children and adolescents. The biobank is an open dynamic resource 
with frequent additions and updates and provides a platform for col-
laborative clinical and research efforts within the natural development 
of the human biology and disease states related to overweight and its 
complications.

PO3.37
Predicting NAFLD in children and adolescents using indices 
of body composition

Johansen, M. J.1; Lund, M. A.2; Ängquist, L.3; Fonvig, C. E.4; Holm, L. A.4; 
Chabanova, E.5; Thomsen, H. S.5; Hansen, T.3; Holm, J.4
1The Children’s Obesity Clinic, accredited European Centre for Obesity 
Management, Department of Pediatrics, Copenhagen University Hospital 
Holbæk, 4300 Holbæk, Denmark 
2The Children’s Obesity Clinic, accredited European Centre for Obesity 
Management, Department of Pediatrics, Copenhagen University Hospital 
Holbæk, 4300 Holbæk, Denmark, and Department of Biomedical Sciences, 
University of Copenhagen, 2200 Copenhagen, Denmark 
3The Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of 
Health and Medical Sciences, University of Copenhagen, 2200 Copenhagen, 
Denmark 
4The Children’s Obesity Clinic, accredited European Centre for Obesity 
Management, Department of Pediatrics, Copenhagen University Hospital 
Holbæk, 4300 Holbæk, Denmark, and The Novo Nordisk Foundation Center for 
Basic Metabolic Research, Faculty of Health and Medical Sciences, University of 
Copenhagen, 2200 Copenhagen, Denmark 
5Department of Radiology, Herlev Gentofte Hospital, 2730 Herlev, Denmark

Background: Accurate diagnosis of non-alcoholic fatty liver disease 
in children and adolescents currently requires advanced or invasive 
technologies.
Objectives: We aimed to develop a method to improve diagnosis of 
non-alcoholic fatty liver disease in children and adolescents, using body 
composition indices and liver biochemical markers.
Methods: To diagnose non-alcoholic fatty liver disease, 767 Danish chil-
dren and adolescents underwent clinical examination, blood sampling, 
whole-body dual-energy X-ray absorptiometry scanning, and proton 
magnetic resonance spectroscopy for liver fat quantification. Fourteen 
variables associated with pediatric non-alcoholic fatty liver disease were 
selected as a starting point to construct models which were narrowed by 
stepwise variable selection. Individuals were split into a training set for 
model construction and a test set validating the models. The final models 
were applied to 2,120 Danish children and adolescents – the prediction 
cohort - to estimate the prevalence of non-alcoholic fatty liver disease.
Results: Of the 14 variables, the final models included five in different 
combinations: body mass index standard deviation score, android-
to- gynoid-fat-ratio, android-regional-fat-percent, trunk-regional-fat- 
percent, and alanine transaminase. When validated, the sensitivity and 
specificity ranged from 38.6–51.7% and 87.6–91.9%, respectively. Non-
alcoholic fatty liver disease prevalence in the prediction cohort was esti-
mated at 24.2–35.3%. Models including alanine transaminase alongside 
body composition measurements displayed higher sensitivity.
Conclusions: Body composition indices and alanine transaminase can be 
used to estimate non-alcoholic fatty liver disease, with 38.6–51.7% sensi-
tivity and 87.6–91.9%, specificity, in children and adolescents with over-
weight (including obesity). These estimated a 24.2–35.3% prevalence in 
2,210 patients with overweight.
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A healthy dietary pattern in early pregnancy associates 
with a lower risk of developing gestational diabetes mellitus 
in women with overweight or obesity

Pajunen, L.1; Korkalo, L.2; Koivuniemi, E.1; Houttu, N.1; Pellonperä, O.3; 
Tertti, K.3; Vahlberg, T.4; Laitinen, K.1
1Institute of Biomedicine, Research Centre for Integrative Physiology and 
Pharmacology, University of Turku, 20520 Turku, Finland 
2Department of Food and Nutrition, University of Helsinki, 00014, University 
of Helsinki, Finland 
3Department of Obstetrics and Gynecology, University of Turku and Turku 
University Hospital, 20520, Turku, Finland 
4Institute of Clinical Medicine, Biostatistics, University of Turku, 20014, Turku, 
Finland

Introduction: The women with overweight or obesity are more prone to 
develop gestational diabetes mellitus (GDM), thus it is of importance to 
inspect whether the risk could be lowered by dietary intake. The objective 
in this study was to identify dietary patterns and to investigate their con-
tribution in developing GDM.
Methods: The women with overweight or obesity (n=351) who partici-
pated in a longitudinal mother-child trial were investigated. An oral glu-
cose tolerance test was used to diagnose GDM at 24–28 gestational weeks. 
The women were asked to keep three-day food diaries (two weekdays, one 
weekend day) at early pregnancy. Dietary patterns were identified with 
principal component analysis from 24 food groups that were formed based 
on the consumption of different foods. To investigate women’s adherence 
to dietary patterns, component coefficient scores of extracted components 
were obtained to each woman. The women were divided into quintiles 
(1–5) according to their component scores; the highest quintile indicated 
the highest adherence to the pattern and vice versa. Logistic regression 
models were used to investigate the association between dietary patterns 
and the risk of GDM.
Results: Of the women, 23% were diagnosed with GDM. Two dietary 
patterns were extracted from the analysis. The first one was named as a 
‘healthier dietary pattern’, and had high loadings for vegetables, pasta and 
rice, cheeses, rye bread, fruits and berries, and margarines and vegetable 
oils. The second one was named as an ‘unhealthier dietary pattern’, and 
had high loadings for multigrain and wheat bread, sugar and sweets, dairy 
desserts, sweet pastries, and sugary beverages. The women not developing 
GDM had generally higher adherence to the healthier pattern (4th and 5th 
quintile in 43% of the women) compared to the women developing GDM 
(4th and 5th quintile in 29.6% of the women) (p=0.04). It was found that 
a higher adherence (4th quintile) to a ‘healthier dietary pattern’ associated 
with a lower risk of GDM (OR: 0.27, 95% CI 0.11–0.70). An ‘unhealthier 
dietary pattern” was not associated with the development of GDM.
Conclusion: The findings indicate that pregnant women with overweight 
or obesity adhering to an overall healthy dietary pattern have a lowered 
risk of developing GDM. Promoting an overall healthy dietary intake in 
the dietary counselling of pregnant women in prenatal clinics would likely 
induce health benefits in both mother and child.

PO3.39
A Long-Term Follow-up of a Randomized Controlled Trial 
for Obesity Treatment in Young Children: The More and 
Less Study

Ek, A.1; Brissman, M.1; Nordin, K.1; Elli, K.2; Marcus, C.1; Nowicka, P.3
1Division of Pediatrics, Department of Clinical Science, Intervention and 
Technology, Karolinska Institutet, Stockholm, Sweden 
2Unit for Biocultural Variation and Obesity, Institute of Social and Cultural 
Anthropology, University of Oxford, Oxford, UK, Warwick Medical School, 
University of Warwick, Coventry, UK 
3Division of Pediatrics, Department of Clinical Science, Intervention and 
Technology, Karolinska Institutet, Stockholm, Sweden, Department of Food 
Studies, Nutrition and Dietetics, Uppsala University, Uppsala, Sweden

Introduction: This is the first randomized controlled trial demonstrating 
the long-term effects of obesity treatment in young children. The aim was 
to assess change in weight status after four years in children who started 
obesity treatment as 4- to 6-year-olds. 
Methods: The More or Less study (ML) was conducted between 2012–
2017, Stockholm, Sweden. Participants were 171 out of 177 children (the 
mean (SD) age 5.3 (0.8) years, BMI-SDS 3.0 (0.6), BMI 21.5 (1.9) kg/m² 
and %IOTF25 123.5 (10.6)) and their parents (foreign origin 59%, univer-
sity degree 40%), recruited from 68 child health care facilities. Families 
were randomized to a parent support program with booster (PGB) or 
without (PGNB) and standard treatment (ST). Parents in the parent sup-
port program received a 10-week-program which consisted of group ses-
sions on parenting practices facilitating a healthy lifestyle. Following the 
program, PGB received phone-based booster sessions during 9 months. 
ST, delivered in 14 outpatient pediatric clinics consisted of lifestyle advice 
for parents and children. The primary outcome was body mass index 
standard deviation score (BMI-SDS). Secondary outcomes were, BMI, 
%IOTF25 (% above overweight cut-off) and clinical improvement of 
BMI-SDS (>0.5 and >0.25). Children were measured at baseline and after 
3, 6, 12 and 48 months. Primary and secondary outcomes were assessed 
with intention-to-treat using linear mixed model; sociodemographic fac-
tors were examined by three-way interaction. 
Results: At the 48 month-follow-up, the mean (SD) age for participating 
children was 9.5 (0.8) years, BMI-SDS was 2.6 (0.6), BMI was 25.6 (3.8) 
and %IOTF25 was 132.9 (19.2). At 48 months, all groups had reduced 
their BMI-SDS from baseline, PGB 0.45 (95%CI 0.18-0.73), PGNB 0.34 
(95%CI 0.13-0.55), ST 0.25 (95%CI 0.10-0.40). However, PGB was twice 
as likely, RR = 2.03 (95%CI 1.27 to 3.27) to have a clinically relevant 
BMI-SDS score reduction of ≥0.5 BM-z score compared to ST (p=0.003). 
Similarly, %IOTF25 was unchanged for PGB 4.50 (95%CI -1.64 to 10.63) 
but increased for PGNB 10.70 (95%CI 5.70 to 15.70), and ST 11.92 
(95%CI 8.40 to 15.44). Sociodemographic factors (foreign origin, parental 
weight status and university degree) and attendance to clinical visits did 
not influence the long-term outcome.
Conclusion: We are the first to show that early obesity intervention is 
effective over an extended period of time. Strengthening parental prac-
tices with adjunct booster sessions was particularly powerful in reducing 
and maintaining healthier weight status. Given the weak effect of obesity 
treatment in older children, adolescents and adults, the young age pres-
ents a unique but underutilized window of opportunity that should not be 
missed by healthcare providers.

Trial Registration: Clinicaltrials.gov Identifier: NCT01792531

Conflict of interest: None to disclose

Funding: Research relating to this abstract was funded by The Center for Medical 
Innovation and the Swedish Order of Freemasons.
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Trajectories of childhood body mass index and their 
associations with pre- and post-menopausal breast cancer
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2Steno Diabetes Center Copenhagen, Herlev, Denmark; Steno Diabetes Center 
Greenland, Nuuk, Greenland; National Institute of Public Health, University of 
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Introduction: In adulthood, a high body mass index (BMI) and weight 
gain are associated with increased risks of post-menopausal breast cancer. 
By contrast, a high BMI in childhood at individual ages is paradoxically 
associated with reduced risks of both pre- and post-menopausal breast 
cancer. To better understand these associations, we examined whether 
trajectories of BMI development across childhood ages were associated 
with rates of pre- and post-menopausal breast cancer.
Methods: We studied 149,956 girls from the Copenhagen School Health 
Records Register born from 1930-1988 with information on measured 
heights and weights from regular health examinations at ages 6 to 15 
years. Using latent class trajectory modelling, we identified five distinct 
classes of childhood BMI trajectories: below-average, average, above- 
average, overweight and obesity. For each girl, the posterior probabilities 
of belonging to each trajectory were calculated. We identified women who 
were later diagnosed with breast cancer through linkage with the Danish 
Cancer Registry. Women were defined as pre- or post-menopausal cases 
using age at diagnosis ≤/> 55 years, respectively. Women were followed 
from age 18 years. We estimated the incidence rate ratios (IRR) and 95% 
confidence intervals (CI) for the associations between the posterior prob-
abilities of belonging to each childhood BMI trajectory and rates of pre- 
and post-menopausal breast cancer using Poisson regression with risk 
time as offset. 
Results: During follow-up from 1978-2018, 3,523 pre- and 5,504 
post-menopausal women were diagnosed with a first primary breast 
cancer. Compared to women with an average childhood BMI trajectory 
(39.8%), women with a below-average trajectory (20.9%) had a higher rate 
of pre-menopausal (IRR = 1.10 [95% CI: 1.00-1.21]) and post-menopausal 
(IRR = 1.13 [95% CI: 1.05-1.21]) breast cancer. In contrast, women with 
the overweight (10.2%) or obesity (2.4%) trajectories had lower rates of 
pre-menopausal (IRR = 0.80 [95% CI: 0.70-0.91] and IRR = 0.62 [95% CI: 
0.45-0.85], respectively) and post-menopausal (IRR = 0.76 [95% CI: 0.68-
0.85] and IRR = 0.41 [95% CI: 0.29-0.58], respectively) breast cancer than 
women with the average childhood BMI trajectory. 
Conclusions: These results show that having a consistently high BMI tra-
jectory during childhood is associated with reduced rates of both pre- and 
post-menopausal breast cancer, whereas having a consistently low BMI 
trajectory is associated with increased rates compared to girls with an 
average BMI trajectory. Our results suggest that patterns of BMI devel-
opment during childhood are indicative of breast cancer risks and may 
reflect underlying biological processes that differ from those that occur 
across adulthood.

PO3.41
Fatty acid composition of serum phospholipids in adolescence 
determines fat mass in early adult subjects: An eight-year 
follow-up study
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Staňková, B.3; Taxová Braunerová, R.2; Kunešová, M.2
1Institute of Endocrinology, Prague; 1 st Medical Faculty, Charles University, 
Prague 
2Institute of Endocrinology, Prague 
34t Dept of Internal Medicine, 1 st Medical Faculty, Charles University, Prague

Introduction: More than half of children with obesity will be adult with 
obesity (1). Polyunsaturated fatty acids (PUFA) may be related to the eti-
ology of obesity however, findings in human observational studies are not 
consistent. We aimed to investigate the relations between fatty acid (FA) 
composition of serum phospholipids and parameters of adiposity in ado-
lescence and early adulthood.
Methods: Samples obtained for the Childhood Obesity Prevalence And 
Treatment (COPAT) project were used. Details of the study design have 
been published previously (2). A cohort of 215 probands (84 men, 131 
women) was investigated at the age of 13-17 years and after 8 years. 
Anthropometric parameters and body fat mass were measured. Body 
Mass Index was calculated. The fatty acid (FA) composition of the serum 
lipids was assessed using gas chromatography. For statistical evaluation, 
multivariate regression with a reduction of dimensionality, known as 
orthogonal projections to latent structures (OPLS) was used. All analyses 
were based on the relationship between weight status (BMI >=25 vs <25 
kg/m2) or fat mass percentage in adulthood (after 8 years) and initial fatty 
acid composition in adolescence.
Results: In the predictive models, a cluster of 8 FAs assessed in boys 
explained 47.2 % of their fat mass (FM) measured and a cluster of 6 FAs 
assessed in girls explained 32.3 % of their FM measured in early adult-
hood, respectively. FAs measured in adolescents explained 23.7% of 
weight status in early adults regardless of sex. A significant negative asso-
ciation was found between oleic acid 18:1n-9c and % FM in males and 
obesity in both sexes We found a significant negative association between 
linoleic acid 18:2n-6 and eicosanoic acid 20:0 and two explained variables 
(obesity in both sexes, % of FM in females). In all analyses, we found a sig-
nificant negative association between gondoic acid 20:1n-9 and α linolenic 
acid 18:3n-3 and obesity and % fat mass in both sexes.
A significant positive association was found between dihomo-γ-linolenic 
acid (20:3n-6) percentage and weight in males. Arachidonic acid (20:4n-
6) was positively associated with % of FM in females and obesity in both 
sexes.
Conclusion: In our sample, a positive association between FM and very 
long chain n- 6 PUFAs (20:3n-6; 20:4n-6) was observed. MUFA and 
essential PUFAs (18:2n-6; 18:3n-3) could have a protective effect on 
weight gain. 

None of the authors report any conflicts of interest related to this study. 

This research was supported by grant 17-31670. 
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young child’s weight in the primary health care setting. 
A study within the STOP project
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Introduction: In primary healthcare, conversations between clinicians 
and parents about young children’s overweight are key to providing sup-
port and initiating weight management. However, given the sensitivity 
of this topic, these conversations are difficult for both clinicians and par-
ents and are sometimes delayed or avoided. To understand the emotional 
impact of these conversations, this study aims to shed light on parents’ 
experiences following conversations with primary care nurses about their 
child’s overweight.
Methods: Participants were recruited through a childhood obesity ran-
domized controlled trial (RCT) conducted in Sweden. Telephone-based 
semi-structured interviews were conducted with 17 parents (mean age 
40 years; the majority were women (n=12/17), had a university degree 
(n=14/17) and were born in Sweden (n=13/16)). Their children were 
between 3 and 7 years old (mean age 4.8 years) with overweight (n=7) or 
obesity (n=10). The interviews were recorded, transcribed, and analyzed 
using thematic analysis.
Results: Two main themes were developed. Theme 1, Receiving the over-
weight/obesity diagnosis, explores parents’ reactions to the conversation 
with the primary care nurse. Depending on how the nurse presented the 
topic, conversations either fostered an alliance between the parent and 
the nurse, encouraging parents to reflect and develop insights about the 
child’s and the family’s needs (subtheme Conversations that empower), 
or felt limited, uncomfortable, or belittling (subtheme Conversations that 
provoke resistance). Theme 2, Becoming a parent to a child with over-
weight/obesity, explores challenges parents faced following the weight 
conversations, including managing their own feelings and concerns (sub-
theme Fear of transferring weight anxiety), dealing with others’ reactions 
(subtheme Involve family and manage surroundings) and asking for and 
receiving support from health care professionals (subtheme Obtain sup-
port from health care professionals).
Conclusions: While conversations with primary care nurses about chil-
dren’s weight were often emotional, most parents felt these conversations 
were ultimately helpful, as they encouraged them to enact positive lifestyle 
changes. Importantly, when nurses initiated conversations in a responsive, 
non-blaming way, inviting parents to reflect on their situation, parents felt 
more supported and empowered. These findings convey the importance 
of providing communication skills training to pediatric healthcare profes-
sionals, with particular focus on childhood overweight and obesity.
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Children’s experiences of meals after obesity treatment: 
A qualitative follow-up four years after a randomized 
controlled trial
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Introduction: The social functions of eating together, commensality, 
are rarely explored in the context of childhood obesity treatment. This is 

noteworthy given long-standing debates about the physical, psychoso-
cial and societal benefits of meals, especially family meals. Moreover, as 
children with obesity experience weight bias and stigma both within and 
outside the home, it is important to examine meals as a locus of social 
exchange around food and the body. Our study is based on the premises 
that eating together (i) matters and (ii) occurs in different environments 
with diverse social organization, where food-related interactions cre-
ate varying arrangements of individuals, groups, their statuses and their 
actions. 
Methods: The study explores children’s experiences of meals in different 
social contexts. Thirty-two children (age 8-10 years) living in Sweden 
were interviewed, four years after they entered an obesity intervention 
trial. Data were analyzed thematically. 
Results: We thematized three meal types, with each meal type having two 
subthemes: (i) “The family meal”, with “Shared routines, rituals and rules” 
and “Individual solutions and choices”; (ii) “The school meal”, with “Rules 
and norms of the school” and “Strategies of the child”; and (iii) “The 
friend meal”, with “Handling food that was disliked” and “Enjoyment of 
food”. These three different meal types carried different experiences of and 
knowledge about how they were socially organized. 
Conclusion: While the children spoke about the family and school meals 
as meaningful, the friend meal stood out as particularly positive. Contrary 
to our expectations, the children did not express experiences of weight 
bias or obesity stigma around meals, nor did they speak negatively about 
parental control of their food intake. Our findings, especially regarding 
the friend meal, have implications for further research into commensality 
and social influences on eating among children with obesity, from early 
childhood into adolescence.

PO3.44
Resting energy expenditure and body composition in children 
and adolescents with genetic, hypothalamic,  
medication-induced or multifactorial severe obesity

Abawi, O.1; Koster, E. C.2; Welling, M. S.1; Boeters, S. C.2; Van Rossum, E. F.3; 
Van Haelst, M. M.4; Van Der Voorn, B.1; De Groot, C. J.1;  
Van Den Akker, E. L.1
1Department of Pediatrics, division of Endocrinology & Obesity Center CGG, 
Erasmus MC-Sophia Children’s Hospital, University Medical Center Rotterdam, 
Rotterdam, The Netherlands 
2Department of Dietetics & Obesity Center CGG, Erasmus MC, University 
Medical Center Rotterdam, Rotterdam, The Netherlands 
3Department of Internal Medicine, division of Endocrinology & Obesity Center 
CGG, Erasmus MC, University Medical Center Rotterdam, Rotterdam, The 
Netherlands 
4Department of Human Genetics, Amsterdam University Medical Center, 
Location AMC, University of Amsterdam & Location VUmc, Vrije Universiteit 
Amsterdam, Amsterdam, The Netherlands

Introduction: Pediatric obesity is a multifactorial disease characterized 
by an imbalance between energy intake and expenditure. In rare cases, it 
is caused by underlying medical disorders arising from disruptions in the 
leptin-melanocortin pathway which regulates satiety and energy expen-
diture. Aim of this study was to investigate and compare resting energy 
expenditure (REE) and body composition characteristics of children and 
adolescents with severe obesity with and without underlying medical 
causes.
Methods: This prospective observational study included pediatric 
patients who underwent an extensive diagnostic workup in our aca-
demic centre in which endocrine, non-syndromic and syndromic genetic, 
hypothalamic, and medication-induced causes of obesity were evaluated. 
Patients in whom no underlying medical cause was identified were clas-
sified as multifactorial obesity. REE was assessed by indirect calorimetry 
and body composition by air displacement plethysmography. The ratio 
between measured REE (mREE) and predicted REE (Schofield equations) 
was expressed as REE%, with decreased mREE defined as REE% ≤90% 
and elevated mREE as ≥110%. Additionally, the ratio between mREE and 
fat-free-mass (FFM) was calculated.
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Results: TBF% BIA Tanita® BC-532 was significantly correlated with the 
TBF% DEXA in boys (R Pearson=0.617) and girls (R Pearson=0.648) (p< 
10-4). However, the maximal absolute residual value was very high, about 
24% in both genders (table 3). The adapted Bland and Altman represen-
tations showed that the mean values of the (TBF BIA Tanita® BC-532 % 
- TBF DEXA %) residuals were different from zero, possibly implying the 
existence of a systematic error of the total body fat prediction with the 
Tanita® BC-532 (Residual mean: -9.92% in boys; -9.36% in girls). 
Conclusion: The Tanita® BC-532 did not accurately assess TBF% in our 
study population of European youth with overweight or obesity, and need 
to be validated and calibrated before use.

PO3.46
ACTION Teens global survey: conversations about weight 
between adolescents living with obesity, caregivers and 
healthcare professionals

Baur, L. A.1; Bereket, A.2; Bin-Abbas, B.3; Chen, W.4; Fernández-Aranda, F.5; 
Garibay Nieto, N.6; Halford, J. C.7; López Siguero, J. P.8; Maffeis, C.9; 
Mooney, V.10; Osorto, C. K.11; Reynoso, R.12; Rhie, Y.13; Toro-Ramos, M.14
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4Children’s Hospital, China Medical University, Taichung, Taiwan 
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CIBEROBN, Barcelona, Spain 
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“Dr. Eduardo Liceaga”, Mexico City, Mexico 
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13Department of Pediatrics, Korea University College of Medicine, Seoul, South 
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Introduction: Despite the increasing prevalence of adolescent obesity, 
there is little evidence regarding the experiences and needs of adolescents 
living with obesity (ALwO), caregivers of ALwO (CGs), and healthcare 
professionals (HCPs) who treat ALwO. The global survey-based ACTION 
Teens study aimed to identify perceptions, attitudes, behaviours and bar-
riers to effective obesity care among ALwO, CGs and HCPs. Here, we 
report how the three groups interact and discuss the weight of ALwO. 
Methods: ACTION Teens (NCT05013359) was a cross-sectional, sur-
vey-based study conducted in 10 countries (Australia, Colombia, Italy, 
Mexico, Saudi Arabia, South Korea, Spain, Taiwan, Turkey, and the United 
Kingdom) between August–December 2021. ALwO (aged 12–<18 years), 
CGs and HCPs with experience of clinical management of ALwO were 
recruited from online panels/databases. Survey questions explored a wide 
range of topics, including conversations about weight and ALwO/CG 
interactions with HCPs. 
Results: 5275 ALwO, 5389 CGs and 2323 HCPs were surveyed. Most 
ALwO (63%) indicated they could discuss their weight honestly with 
their mother or father, but only 31% could talk honestly with an HCP. 
The majority of ALwO (62%) and CGs (58%) had talked to an HCP about 
their/their child’s weight in the previous year; similarly, HCPs reported 
discussing weight with 61% of ALwO patients. ALwO and CGs most 
frequently reported that weight discussions with HCPs were initiated by 
CGs, whereas HCPs reported that they typically initiated them; however, 
ALwO and CGs most commonly indicated that the ALwO should be the 
initiator (Table 1). Most HCPs reported being very/somewhat comfort-
able discussing an ALwO’s weight with the ALwO (82%) or CG (83%). 
Only 44% of ALwO and 29% of CGs had been informed of an obesity 

Results: We included 292 patients, of which 218 (75%) patients had multi-
factorial obesity and 74 (25%) had an underlying medical cause: non-syn-
dromic and syndromic genetic (n= 29 and 28, respectively), hypothalamic 
(n= 10), and medication-induced (n= 7) obesity. Mean age was 10.8 ± 4.3 
years, 59% were female, mean BMI SDS was 3.8 ± 1.1, indicating severe 
obesity. Mean REE% was higher in children with non-syndromic genetic 
obesity (107.4% ± 12.7) and lower in children with hypothalamic obesity 
(87.6% ± 14.2) compared to multifactorial obesity (100.5% ± 12.6, both 
p<0.01). Measured REE was decreased in 60 (21%) patients and elevated 
in 69 (24%) patients. Only in hypothalamic obesity, a larger proportion 
of patients showed a decreased REE compared to multifactorial obesity 
(6/10 vs 41/218, p<0.01). FFM was higher in children with non-syn-
dromic obesity compared to multifactorial obesity (+7.5kg, p<0.001), 
but lower in syndromic obesity (-5.2kg, p=0.03), hypothalamic obesity 
(-12.6kg, p<0.001), and similar in medication-induced obesity (+1.5kg 
FFM, p=0.80). Mean mREE/FFM was 46.5 ± 10.6 kcal/day/kg FFM and 
did not differ between patients with underlying medical causes compared 
to multifactorial obesity (all p>0.05).
Conclusion: In this cohort of children with severe obesity due to various 
etiologies, large inter-individual differences in mREE were found. Almost 
half of patients had decreased or elevated mREE. When relating mREE 
to FFM, no differences were found between children with underlying 
medical causes versus multifactorial obesity. Thus, our study underlines 
the importance of measuring REE and relating mREE to FFM in all chil-
dren with early-onset severe obesity with or without underlying medical 
causes. This knowledge is important for patient-tailored treatment, e.g. 
personalized dietary or physical activity interventions and consideration 
of pharmacotherapy affecting central energy expenditure regulation in 
children with decreased mREE.

PO3.45
Evaluation of an automated bioelectrical impedance 
analysis device for the assessment of body fat in youth 
with overweight or obesity

Samouda, H.1; Langlet, J.2
1Department of Population Health. Luxembourg Institute of Health, Strassen, 
Luxembourg 
2Business Development Office, Luxemburg Institute of Health, Srtrassen, 
Luxembourg

Introduction: Automated bioelectrical impedance analysis (BIA) devices 
provide an easy and cheap assessment of total body fat (TBF), making 
them largely accessible to the general population and healthcare provid-
ers, non-specialists in body composition.
The equations predicting TBF and included in the automated BIA devices 
are established in very few specific populations. Therefore, they might not 
provide an accurate assessment of TBF for everyone and need to be vali-
dated before use by other individuals and groups.
The objective of the study is to assess the accuracy of the automated BIA 
device Tanita® BC-532 in European children and adolescents with over-
weight or obesity, compared to the gold standard measurement of TBF by 
the dual-energy x-ray absorptiometry (DEXA).
Methods: N = 197 European youth (N=104 girls), 7-17 years old, and 
visiting the Diabetes & Endocrinology Care Paediatrics Clinic, Centre 
Hospitalier de Luxembourg, for overweight or obesity management, took 
part to the study. They had an assessment of the total body fat percentage 
(TBF%) with the BIA device Tanita® BC-532 and the DEXA (Hologic® 
QDR4500W). The associations between the percentage of TBF assessed 
by BIA [TBF% BIA Tanita® BC-532] and measured by DEXA [TBF% 
DEXA] were assessed by means of bivariate regression analyses. We eval-
uated the residual values, or differences between the prediction of the 
TBF% with the BIA and its measurement by DEXA [TBF% BIA Tanita® 
BC-532 –TBF% DEXA]. We assessed the accuracy of TBF% predicted by 
the Tanita® BC-532 by means of the Bland and Altman adapted represen-
tations of the differences between TBF% BIA Tanita® BC-532 values and 
TBF% DEXA, in function of the average of the two methods.
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diagnosis for the ALwO (Fig. 1); in contrast, HCPs reported informing 
78% of ALwO/CGs of an obesity diagnosis. When an HCP brought up 
weight, most ALwO (76%) and CGs (86%) liked that this had been dis-
cussed. ALwO and CGs who had discussed the ALwO’s weight with an 
HCP reported both positive (most often motivated, supported and hope-
ful) and negative (most often ashamed, depressed and confused) feelings 
after the latest weight discussion (Fig. 2). Most of these ALwO and CGs 
indicated they feel comfortable talking to the HCP about the ALwO’s 
weight (65% and 72%, respectively), feel the HCP listens carefully to what 
the ALwO says about their weight (72% and 74%) and understands the 
difficulties of weight loss (68% and 71%), and trust the HCP’s advice about 
weight management (74% and 77%). 
Conclusion: Communication barriers appear to exist between ALwO 
and CGs/HCPs, as a substantial proportion of ALwO cannot discuss 
their weight honestly with their parents/doctor. While ALwO and CGs 
reported a complex mixture of feelings after discussing weight with an 
HCP, including ashamed and depressed, they most commonly felt moti-
vated, supported and hopeful, and usually trusted the HCP’s advice. This 
suggests that HCP conversations with ALwO/CGs about weight loss are 
typically well received, and a source of valuable weight management 
advice for ALwO.

Tab. 1. ALwO, CG and HCP perceptions of weight discussions between 
ALwO and HCPs: who initiated discussions and who should initiate 
 discussions.

Panel A and B present the proportion of ALwO and CGs, respectively, who 
were told by the ALwO’s HCP that the ALwO has overweight or obesity. 
ALwO, adolescents living with obesity; CGs, caregivers of ALwO; HCP, 
healthcare professional.

Fig. 1. HCP communications regarding presence of overweight or obesity: 
A) received by ALwO; B) received by CGs.
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Percentages are proportions of participants who selected each of the 
pre-specified response options, among the subset of ALwO who had 
discussed weight with their HCP in the past year or the subset of CGs 
who had discussed their child’s weight with an HCP in the past year. CG 
responses reflect their own feelings, not their perception of their child’s 
feelings. The net positive category is the proportion of participants who 
selected at least one positive answer (i.e. motivated, supported, hopeful, 
relieved and/or surprised); the net negative category is the proportion 
of participants who selected at least one negative answer (i.e. ashamed, 
depressed, confused, discouraged, blamed and/or offended). ALwO, 
adolescents living with obesity; CG, caregiver of ALwO; HCP, healthcare 
professional.

Fig. 2. ALwO and CG feelings after their most recent weight discussion 
with an HCP.

PO4 – Management and Intervention

PO4.01
Weight loss is associated with reduced risk of knee and 
hip replacement: A survival analysis using Osteoarthritis 
Initiative data

Salis, Z.1; Sainsbury, A.2; Keen, H.3; Gallego, B.1; Jin, X.4
1The University of New South Wales, Centre for Big Data Research in Health, 
Kensington, NSW, Australia 
2The University of Western Australia, School of Human Sciences, Crawley, WA, 
Australia 
3The University of Western Australia, Medical School, Crawley, WA, Australia 
4The University of New South Wales, Centre for Big Data Research in Health, 
Kensington, NSW, Australia 1, The University of Sydney, Institute of Bone and 
Joint Research, Kolling Institute, St Leonard, NSW, Australia 2, The University 
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Disorders, Camperdown, NSW, Australia 3

Objective: To describe the association between body weight change and 
the risk of knee replacement and hip replacement.
Design: Time-to-event survival analysis from a population-based cohort 
of participants who had or were at risk of clinically significant knee osteo-
arthritis at baseline.
Setting: Data from the Osteoarthritis Initiative (OAI), which collected 
data from four clinical centers in the United States.
Participants: A total of 8,069 knees from 4,081 participants, and 8,076 
hips from 4,064 participants (59.3% female) aged 45-79 years, with mean 
± SD body mass index (BMI) of 28.7 ± 4.8 kg/m2, were included in the 
knee and hip analyses, respectively.
Exposure: Body weight change from baseline as a percentage of baseline 
at repeated follow-up visits over 8 years.
Main Outcome Measure: Incidence of primary knee or hip replacement 
during 8-year follow-up.
Results: Body weight change had a small, positive, linear association with 
the risk of knee replacement (adjusted hazard ratio [HR] 1.02; 95% confi-
dence interval [CI] 1.00 to 1.04). Body weight change was also positively 
and linearly associated with the risk of hip replacement in hips that were 
persistently painful at baseline (adjusted HR 1.03; 95% CI 1.01 to 1.05), 
but not in hips that were not persistently painful at baseline. There were 
no significant interactions between body weight change and baseline BMI 
in the association with knee or hip replacement.
Conclusions: In people with or at risk of clinically significant knee osteo-
arthritis, every 1% weight loss was associated with a 2% reduced risk of 
knee replacement and – in those people who also had one or more per-
sistently painful hips – a 3% reduced risk of hip replacement, regardless of 
baseline BMI. Public health strategies that incorporate weight loss inter-
ventions have the potential to reduce the burden of knee and hip replace-
ment surgery.
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What about the Mediterranean Diet as tool to relieve 
postmenopausal syndrome in women with obesity?
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Introduction: Menopause is a natural event occurring in woman’s life 
that is often accompanied by symptoms that might affect the quality of 
life. Diet has been shown to influence menopausal-related symptoms. 
Therefore, the present study aimed to investigate whether the adherence 
to the Mediterranean Diet (MD) might influence menopausal symptoms 
in women with obesity. 
Methods: This cross-sectional study involved postmenopausal women 
with obesity. Anthropometric and clinical parameters, and lifestyle 
habits were evaluated. All participants underwent interview question-
naires to assess: the adherence to the MD (PREDI PREvencion con 
DIetaMEDiterranea, PREDIMED), sleep quality (Pittsburgh Sleep Quality 
Index, PSQI), and severity of menopausal symptoms (Menopausal Rating 
Scale, MRS). 
Results: One-hundred postmenopausal women were enrolled (age 57.1 ± 
7.3 years, BMI 35.0 ± 5.5 kg/m2). The mean PREDIMED score was 7.82 
± 1.66 showing moderate adherence to MD. Women in the marked MRS 
class had a significant lower PREDIMED score than moderate MRS class 
(p = 0.024). The intake of legumes was associated with a lower MRS class 
(r = -0.201, p = 0.045). In addition, the intake of extra virgin olive oil 
inversely correlated with psychological symptoms (r = -0.230 p = 0.021). 
Finally, 79% of participants were poor sleepers (mean PSQI score was 8.68 
± 3.6) and women in the severe MRS class had a worse sleep quality com-
pared to other MRS classes. 
Conclusions: Post-menopausal women with marked menopausal symp-
toms had low adherence to MD. Legume consumption was associated 
to lower menopausal symptoms severity while extra virgin olive oil con-
sumption was associated with lower psychological symptoms.

PO4.03
The prevalence of Non Alcoholic Fatty Liver Disease among 
Diabetic patients attending the diabetic clinic in a tertiary 
care institute in Colombo

Ranathunga, H. I.; Joseph, N. P.; Athukorala, T. G.; Sumanatilleke, M.; 
Somasundaram, N. P.
National Hospital of Sri Lanka

Background and objectives: Non-alcoholic fatty liver disease (NAFLD) 
is the presence of hepatic steatosis in the absence of other causes for sec-
ondary hepatic fat accumulation. NAFLD can progress to cirrhosis which 
is the end stage of the disease. The incidence and the prevalence of the 
NAFLD has risen exponentially in the recent past especially in the patients 
with diabetes. We have studied the prevalence of NAFLD in patients with 
diabetes attending the diabetes clinic in a tertiary care institute in Sri 
Lanka based on the biochemical and ultrasonic criteria, the risk factors 
for disease development and associated comorbidities. 
Methods: A descriptive cross sectional study was conducted from August 
2020 to March 2021 at the Diabetes Unit of the National Hospital of Sri 
Lanka. Systematic sampling was done recruiting participants who are 

attending the diabetic clinic for annual end organ screening. After obtain-
ing informed written consent, the data was collected using an interviewer 
administered questionnaire. The diagnosis of fatty liver is made according 
to the NHANES III criteria and the USS criteria. Categorical and numer-
ical variables were analyzed using Chi-square and independent sample 
t-tests respectively. Multiple linear regression was used to determine the 
predictors of NAFLD diagnosis.
Results: The study enrolled hundred and one patients. The mean age 
was 58.3 years (range 23-80) and 69.3% were females. The mean weight 
was 65.7 (SD=12.5) kg and BMI was 26.8 (SD=4.7) kg/m-2. The preva-
lence of NAFLD according to the biochemical and /or USS criteria was 
72.3% (N=73). Out of that 34.7% met both biochemical and USS crite-
ria. Furthermore, 7.9% (N=8) met only the biochemical criteria while 
29.7% (N=30) met only the USS criteria. More females were diagnosed 
with NAFLD compared to males (p=0.009). Pioglitazone use was pro-
tective against the development of NAFLD (p=0.000). The younger age 
(p= 0.021), higher HbA1c (p=0.033), higher Body mass index (BMI) 
(p=0.014) are other statistically significant factors contributing to the 
development of NAFLD. Multiple linear regression model identified BMI 
(p=0.002), pioglitazone use (p=0.002), gender (p=0.000) as predictors of 
diagnosis of NAFLD.
Conclusions: The prevalence of NAFLD is higher in the diabetes patients 
when compared to the general population. The use of biochemical criteria 
only identifies a proportion of patients with NAFLD. Early diagnosis with 
suitable tests will allow early intervention and prevention of long term 
deleterious complications. Optimization of modifiable factors such as 
high HbA1c, BMI is paramount in the prevention of the disease develop-
ment. Further large scale studies including community studies are needed 
to recognize the current prevalence of NAFLD in the general as well as 
diabetic populations. 
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Prevalence of Metabolic Syndrome (MS) among Professional 
Nurses in Gauteng Tertiary Institutions

Shabangu, R. M.
Nursing, Tshwane University of Technology, Pretoria West, Gauteng, South 
Africa

Background: Research indicates that MS is amongst the most recent 
pressing health issues and fast-spreading disease in pandemic propor-
tions in most developed countries including South Africa. Global stud-
ies have observed increase in the prevalence of MS as attributable to the 
modern-day lifestyle and diets. It raised the researcher’s concern that MS 
manifestations negatively affect many aspects of professional nurse’s lives 
including physical wellbeing, body composition, life expectancy and pat-
terns of non-communicable diseases.
Objectives: The objective of the study is to determine the prevalence 
of metabolic syndrome among professional nurses in Gauteng Tertiary 
Institutions. 
Method: The research design explored and described the prevalence of 
MS among professional nurses in Gauteng tertiary institutions. Data 
gathering method(s) for this phase were by means of questionnaire and 
anthropometric measurement of all eligible professional nurses who 
responded to the invitation in phase 1. A questionnaire was constructed 
and used as a data-gathering instrument. Ethical considerations followed. 
The weight, height, hip circumference, BMI, waistline, blood pressure 
measurements taken with inclusion of blood sugar level and cholesterol 
markers. Quantitative data was analyzed by means of descriptive statistics. 
A spreadsheet in Excel used to code the data in the latest and current SPSS 
programme. For the qualitative data, the interviews were audio taped and 
transcribed verbatim. The transcribed data was stored electronically by 
labelling of files with password protectors on an encrypted computer.
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Results: The results showing the level of MS amongst tertiary institution 
professionals as caregivers will be presented. Some professional nurses 
were not aware of their state of health. 
Discussion and Conclusion: Professional nurses are engaged in a 
demanding, stressful and pressured occupation when subjected to day 
to day running of their tasks and care expected to be rendered to the 
patients, hence their exposure to fast food options instead of a well pre-
pared balanced and nutritious meals. Intervention and awareness project 
will be engaged based on the preliminary and final results. Nurses need to 
be engaged to reduce the occupational health related hazard to MS.

PO4.05
Does feeling what you eat change how you eat? Effects of 
an intervention for food consciousness on food behavior, 
interoceptive sensitivity and exteroceptive expression

Palazzo, C. C.1; Leghi, B. E.1; Diez Garcia, R.2
1Department of Internal Medicine, Ribeirão Preto Medical School, University of 
São Paulo (USP), Ribeirão Preto, Brazil 
2Department of Health Sciences, Ribeirão Preto Medical School, University of 
São Paulo (USP), Ribeirão Preto, Brazil

Introduction: Restrictive food Interventions have been considered inef-
ficient (1), and there is a demand for the development and evaluation of 
strategies not based on the traditional paradigm of diets (2). The percep-
tion and processing of sensory signals involved in food  consumption  - 
whether related to the body’s internal state (interoception) or to the 
environmental sensory stimuli (exteroception) - act together modulat-
ing adaptive behaviour and influence the balance between homeostatic 
and hedonic control of eating behaviour (3). The Food and Nutrition 
Education Program with Sensory and Cognitive Exercises (PESC) is an 
intervention developed aiming to promote food consciousness (4). This 
study evaluated the impact of the PESC on food behaviour, interoceptive 
sensitivity and expression of exteroceptive perception in women with dif-
ficulty in controlling body weight. 
Methods: Thirty-seven women were randomized into two groups and 
evaluated before (T0) and after (T1) the PESC or before (T0) and after 
(T1) a 3-4 weeks waiting period. It was applied: the Intuitive Eating 
Questionnaire (IE-2) (5); the Three Fact Eating Questionnaire (TFEQ) 
(6); The heart beat tracking task for interoception evaluation (7); and a 
text production describing three foods after tasting them for exterocep-
tion evaluation. 
Results: After the PESC, the intervention group increased IE-2 score, 
decreased Emotional Eating score, increased interoceptive sensitivity, 
increased written meaning units related to the tasting present experi-
ence (PresExp) and a decreased written meaning units referring to pre- 
established repertoire (Rep) on consumed foods.
Conclusion: This study brings important contributions in the search for 
strategies able to promote the strengthening of internal eating control 
mechanisms and thus decrease vulnerability to environmental stimuli for 
food overconsumption.
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Fig. 1. Written meaning units related to the tasting present experience 
(PresExp) and referring to pre-established repertoires (Rep) on consumed 
foods at T0 and T1.

Tab. 1. Eating behaviour questionnaire scores and Interoceptive sensitivity 
at T0 and T1

T0 T1 Variation
95% 
Confidence 
interval (CI)

IE-2 score I-PESC 3.00+-0.53 3.25+-0.43 0.25 0.10; 0,39*

C-PESC 3.28+-0.54 3.21+-0.59 -0.07 -0.20; 0,06

TFEQ -
UE score I-PESC 48.12+-17.53 43.84+-13.18 -4.28 -9.95; 1.39

C-PESC 42.39+-12.59 41.35+-17.29 -1.03 -7.92; 5.86

TFEQ -
CR score I-PESC 48.33+-17.01 55.35+-20.11 7.02 -0.28; 14.32

C-PESC 51.54+-17.34 45.99+-17.02 -5.55 -12.75;1.65

TFEQ -
EE score I-PESC 56.23+-20.32 46.29+-23.12 -9.94 -16.03; 

-3.85*

C-PESC 49.07+-24.79 49.07+-24.49 -3.55 -10.14;3.03

I-PESC 0.64+-0.17 0.73+-0.14 0.08 0.02; 0.14*

C-PESC 0.69+-0.13 0.68+-0.13 -0.02 -0.03; 0.08

Results expressed as mean +- standard deviation. I-PESC = Intervention group 
C-PESC = Control group UE = Uncontrolled Eating subscale (TFEQ question-
naire) CR = Cognitive Restraint subscale (TFEQ questionnaire) EE = Emotional 
Eating subscale *Indicates statistical diference between T0 and T1.
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PO4.06
Participants experiences of mental health during a COVID-19 
tailored, web-based, guided self-help, ACT-based behavioural 
weight management intervention: a qualitative study

Jones, R. A.1; Richards, R.1; Palat, R.2; Hughes, C.3; Hill, A. J.4; Vincent, A.5; 
Griffin, S. J.1; Ahern, A. L.1; Duschinsky, R.6
1MRC Epidemiology Unit, University of Cambridge, Cambridge, UK 
2School of Clinical Medicine, University of Cambridge, Cambridge, UK 
3Fakenham Medical Practice, Norfolk, UK 
4Division of Psychological & Social Medicine, School of Medicine, University of 
Leeds, Leeds, UK 
5University College London, Department of Medicine, London, UK 
6Primary Care Unit, Department of Public Health and Primary Care, University of 
Cambridge, Cambridge, UK

Purpose: Evidence suggests that the COVID-19 pandemic dispropor-
tionally impacted the mental health of adults with obesity. We developed 
an intervention based on acceptance and commitment therapy (ACT) 
(SWiM-C: Supporting Weight Management during COVID-19) to sup-
port adults with obesity to manage weight, health behaviours, and mental 
health during COVID-19. We explored participants’ experiences of their 
mental health during the intervention.
Methods: We conducted semi-structured telephone interviews with 
twenty participants at the end of the intervention. We used reflexive the-
matic analysis to identify patterns of meaning across the dataset relevant 
to mental health.
Results: Four themes were conceptualised: i) Mental health changes asso-
ciated with SWiM-C. Mental health improvements were attributed to 
intervention strategies, compassionate support, and changes in weight/
health behaviours. Declines were attributed to lack of weight loss, “infan-
tilising” content, and SWiM-C being ‘too much’ with other demands. ii) 
External factors negatively impacting mental health and intervention 
engagement included COVID-19, loneliness, work, health, households, 
and family. SWiM-C was deemed the lesser priority compared to these 
factors, resulting in reduced intervention engagement, and negative feel-
ings such as guilt, blame, shame, and disappointment. iii) Use and impact 
of coping responses. Food- and inactivity-based maladaptive coping 
responses (MCRs) were used to cope with poor mental health. In contrast, 
some used intervention strategies (e.g., reframing thoughts, breathing 
techniques) to support them to manage their mental health more adap-
tively. iv) Intervention preferences based on psychological needs. Those 
who experienced poor mental health preferred psychological content, 
whereas others noted this did not suit their needs. Participants expressed 
a desire for personalisation according to their needs.
Conclusions: We found conflicts between external factors and SWiM-C, 
leading to diminished mental energy and mental health. MCRs were used 
to manage the decline in mental health. However, this resulted in further 
mental health decline. Notably, ACT-based aspects of the intervention 
appeared to support some participants to respond adaptively to worsen-
ing mental health. Findings may help inform the development of future 
weight management interventions, such as through intervention person-
alisation and including ACT-based strategies.
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vention is provided by WW (formerly Weight Watchers). SJG reports personal fees 
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Evaluation of adipose tissue zinc-alpha 2-glycoprotein gene 
expression and its relationship with metabolic syndrome 
features and weight loss after bariatric surgery in patients 
with morbid obesity
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Introduction: Zinc-alpha 2-glycoprotein (ZAG) is an adipokine involved 
in the regulation of adipose tissue metabolism with potential implications 
in the pathophysiology of obesity and metabolic syndrome. Our aim was 
to evaluate the association between ZAG gene expression and different 
metabolic parameters in individuals with morbid obesity, as well as its role 
in weight loss after bariatric surgery (BS). 
Material and Methods: The study population included 41 patients with a 
BMI ≥ 40 kg/m2 undergoing BS. Baseline visceral (VAT) and subcutane-
ous adipose tissue (SAT) were obtained at surgery to evaluate ZAG gene 
expression. Participants were stratified by the 50th percentile of SAT and 
VAT ZAG expression. Anthropometric and biochemical parameters were 
determined before and 15 days, 45 days and 1 year after BS. 
Results: Subjects in the lower 50th percentile of SAT ZAG presented 
significantly higher weight and waist circumference compared with the 
upper percentile, whereas the lower 50th percentile of VAT ZAG pre-
sented significantly increased weight, waist circumference, HOMA-IR 
and triglycerides (Table 1). In the linear regression analysis, SAT ZAG 
was inversely associated with weight loss percentage at 45 days after BS 
(Beta -0.38, p=0.02), but not at 1 year after BS (p >0.05). No statistically 
significant associations were found between VAT ZAG and weight loss 
percentage after BS (p >0.05). 
Conclusion: Lower SAT and VAT ZAG levels were closely related 
to adverse metabolic characteristics in subjects with morbid obesity. 
However, this fact had no influence on long-term weight loss percentage 
after BS. Conversely, SAT ZAG levels were inversely associated with short-
term weight loss percentage after BS.
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Tab. 1.

SAT ZAG SAT ZAG VAT ZAG VAT ZAG

<P50 >P50 P <P50 >P50 P

N 19 18 20 21

Gender (F/M) 9/10 15/3 0.025 12/8 14/7 0.453

Age (years) 39 ± 10 43 ± 9 0.149 39 ± 10 43 ± 9 0.19

Surgery (S/SG) 16/3 13/5 0.314 17/3 14/7 0.158

Waist (cm) 146 ± 17 134 ± 12 0.021 147 ± 15 134 ± 14 0.008

Hip (cm) 158 ± 17 152 ± 12 0.189 158 ± 16 152 ± 13 0.177

Waist to hip ratio 0.92 ± 0.08 0.89 ± 0.07 0.137 0.94 ± 0.10 0.89 ± 0.07 0.074

Weight (kg) 158 ± 31 136 ± 19 0.012 154 ± 27 141 ± 25 0.013

BMI (Kg/m2) 56 ± 8 52 ± 6 0.109 56 ± 7 53 ± 8 0.234

SBP (mmHg) 138 ± 15 153 ± 23 0.019 147 ± 20 142 ± 22 0.481

DBP (mmHg) 85 ± 13 86 ± 15 0.799 89 ± 15 84 ± 11 0.217

Glucose (mg/dL) 102 ± 18 105 ± 20 0.558 108 ± 22 98 ± 14 0.097

Insulin (µUI/mL) 22 ± 12 22 ± 14 0.685 28 ± 14 16 ± 8 0.020

HOMA-IR 5.8 ± 3.8 6.0 ± 4.4 0.876 7.6 ± 4.5 4.0 ± 2.2 0.026

Triglycerides (mg/dL) 138 ± 67 125 ± 56 0.663 150 ± 57 114 ± 60 0.023

Cholesterol (mg/dL) 197 ± 38 193 ± 42 0.726 201 ± 42 189 ± 33 0.324

HDL-c (mg/dL) 42 ± 9 48 ± 9 0.07 43 ± 6 48 ± 11 0.068

GGT (U/L) 39 ± 15 31 ± 20 0.029 40 ± 21 30 ± 14 0.09

AST (U/L) 22 ± 7 22 ± 14 0.343 25 ± 14 21 ± 7 0.295

ALT(U/L) 50 ± 18 43 ± 23 0.061 50 ± 24 46 ± 17 0.539

AP (U/L) 66 ± 24 85 ± 18 0.012 73 ± 27 77 ± 21 0.643

Adiponectin (µg/mL) 8.3 ± 3.5 9.8 ± 4.7 0.274 8.1 ± 3.8 9.9 ± 4.1 0.147

Leptin (ng/dL) 58 ± 22 70 ± 32 0.21 61 ± 18 65 ± 33 0.876

Basal characteristics of the study population stratified by the 50th percentile of SAT and VAT ZAG expression. Surgery (S: 
Scopinaro technique; V: sleeve gastrectomy); BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood 
pressure; HOMA-IR: homeostatic model assessment of insulin resistance; HDL: “high-density lipoprotein”; GGT: gamma- 
glutamyl transferase; AST: aspartate aminotransferase; ALT: alanine aminotransferase; AP: alkaline phosphatase
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The effect of exercise training on adipose tissue insulin 
sensitivity: a systematic review and meta-analysis
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Introduction: Adipose tissue insulin resistance develops from an over-
abundance of large, hypoxic, and inflamed adipocytes, leading to the 
impaired ability of insulin to suppress adipocyte lipolysis and stimulate 

lipogenesis. Consequently, this promotes ectopic lipid deposition, lead-
ing to lipotoxicity and impaired insulin action in other insulin-sensitive 
tissues. Exercise is a lifestyle therapy which may improve adipose tissue 
insulin sensitivity (IS) through morphological and biochemical alter-
ations within adipocytes. Thus, this study determined the impact of 
exercise training on adipose tissue IS in adults. The scope of this review 
extended to studies measuring whole-body and localised subcutaneous 
adipose tissue IS using any validated technique.
Methods: Five databases were systematically searched, and eligible studies 
underwent the systematic review and/or meta-analysis. Primary outcomes 
were: 1) stable-isotope tracer (glycerol and/or palmitate) response during 
a hyperinsulinaemic-euglycaemic (HI-EG) clamp; 2) the adipose tissue 
insulin resistance index (ADIPO-IR); 3) the insulin-mediated suppression 
of circulating non-esterified fatty acids (NEFA) during a HI-EG clamp; 4) 
subcutaneous adipose tissue microdialysis (insulin-mediated suppression 
of extracellular glycerol rate of appearance during a HI-EG clamp). 
Results: Of 21,219 studies initially identified, 22 were included. Consensus 
from four studies demonstrated that exercise training improved whole-
body adipose tissue IS when measured via stable-isotope lipid tracers 
(rate of appearance suppression in response to hyperinsulinaemia). Meta-
analysis of 20 studies (26 intervention arms) employing ADIPO-IR sup-
ported these findings (-10.63 [-14.12 to -7.15] pmol.L-1 x mmol.L-1). 
With ADIPO-IR, this response was greater in studies reporting significant 
weight loss and shorter sampling time (≤48h) post-training. Conversely, 
exercise training did not affect whole-body adipose tissue IS in seven 
studies (11 intervention arms) measuring the suppression of circulating 
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in IG vs CG (+28.8 vs +5.5 metres, p=0.05). Sleep duration decreased by 
19 and 12 minutes/day in the IG and CG, respectively (p=0.25). 
Conclusion: The Obesity-Fertility program significantly improved con-
ception rates, BMI, waist circumference, components of diet, physi-
cal activity levels and sedentary behaviours in women with obesity and 
infertility.
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Introduction: The COVID-19 pandemic has led to a worldwide lock-
down, affecting physical activity habits as well as having a detrimental 
effect on psychological health and follow-up visits of patients submitted 
to bariatric surgery. The aim of this study was to evaluate the impact of 
COVID-19 lockdown on short term weight loss of patients submitted to 
bariatric surgery in our centre.
Methods: This was an observational study comparing the short term 
weight loss of patients who underwent bariatric surgery from January to 
March 2020 to a control group submitted to surgery between January and 
March 2019. Percentage of total weight loss (% TWL) and excess weight 
loss (% EWL) were assessed 6 and 12 months after surgery.
Results: A total number of 176 patients were included in this study, 101 
had bariatric surgery in the 2020 selected period and 75 underwent sur-
gery in the same period in 2019. There was no statistically significant 
difference in weight loss between the 2019 and 2020 groups, respec-
tively, reported as % TWL (mean 27.5±6.6 vs 28.5±5.9; p=0.289 and 
median 34.5±10.4 vs 35.1±10; p=0.615) and % EWL (mean 71.1±20.6 vs 
69.7±16.2; p=0.649 and median 86.7±29.4 vs 86.8±28.1; p=0.407) at 6 and 
12 months post-surgery.
Conclusion: Despite the social limitations imposed by the COVID-19 
lockdown, we found no significant difference between short-term weight 

NEFA during hyperinsulinaemia (1.51 [-0.12 to -3.14]%); however, sub-
group analysis identified an enhanced suppression post-training in trials 
reporting weight loss. Four microdialysis studies indicated no effect of 
exercise training on localised (abdominal/femoral) adipose tissue IS.
Conclusion: This systematic review and meta-analysis indicates that 
exercise training improves whole-body adipose tissue IS when assessed 
using the rate of appearance of stable-isotope lipid tracers and ADIPO-IR. 
Whilst some improvements may occur independent of weight loss, greater 
benefits appear to be attained when weight loss is achieved. Exercise train-
ing did not affect adipose tissue IS when measured via subcutaneous adi-
pose microdialysis or the suppression of circulating NEFA in response to 
hyperinsulinaemia. Technical limitations of HI-EG clamps likely explain 
the outcome discrepancy in the latter studies, whilst the microdialysis 
data may suggest that exercise-related improvements in whole-body lip-
olysis emanate from improved IS in central fat depots rather than subcu-
taneous stores.
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Introduction: The aim of the study was to determine whether the Obesity-
Fertility program leads to higher conception rates, healthier anthropo-
metric status and lifestyle behaviours in women living with obesity and 
consulting at a fertility clinic.
Methods: Women with obesity and infertility were randomized to the 
control (CG=65) or intervention (IG=65) group. The CG followed the 
standard fertility clinic approach while the IG participated in individual 
and group sessions with a nutritionist, a kinesiologist, or a psychologist. 
Conception rate is defined as the percentage of women who got pregnant 
5-18 months after the start of the intervention. Before the intervention 
(V0) and 6, 12 and 18 months after, weight and height were measured 
with a standardized scale and used to calculate women’s body mass 
index (BMI). Waist circumference was evaluated with a measuring tape. 
Frequency of food and beverages intakes, physical activity levels, seden-
tary time, daily sleep duration, alcohol consumption and smoking use 
were collected via a lifestyle behaviour questionnaire adapted from the 
2009 Canadian Community Health Survey (Statistics Canada). Exercise 
functional capacity was evaluated with a 6-minute walk test.
Results: At V0, women who had a research visit at 6±1 months (n=85) 
were 30 years old and had a BMI of 39.8±7.7 kg/m² and a waist circumfer-
ence of 115.2±15.3 centimetres. Most of them held no university degree 
(81.2%) and were primiparous (56.5%). Both groups (CG=43 and IG=42) 
had similar sociodemographic and anthropometric characteristics as well 
as lifestyle behaviours at V0 except for smokers’ proportion which was 
higher in CG (CG: 34.9% vs IG: 9.5%, p<0.01). Conception rate of IG 
women was 70% higher that of CG women (54.8% vs 32.6%, p=0.05). 
From V0 to 6 months after, BMI and waist circumference decreased more 
in the IG vs CG (BMI: -1.2 vs -0,1 kg/m², p<0.01; Waist circumference: 
-2.6 vs -0.2 centimetres, p=0.01). Whole fruit and vegetable frequency 
intakes more in the IG vs CG (fruits: +1.1 vs +0.4/day, p<0.01; vegetables: 
+0.7 vs +0.4/day, p<0.01). Significant differences (IG vs CG) were also 
observed for frequency intakes of whole grain products (+1.0 vs +0.04/
day, p<0.01) and dairy products (+0.5 vs 0.2/day, p<0.01) as well as in the 
percentage of active women (>3 kcal/kg/day: +14.2% vs +2.3%, p=0.03) 
and the time spent in sedentary behaviours (-6.7 vs -0.1 h/week, p<0.01). 
Distance covered during the 6-minute walk test tended to greatly increase 
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loss in the 2020 group when compared to a control group who under-
went bariatric surgery in 2019. These results demonstrate that the bene-
ficial metabolic effects of surgery likely outweigh limitations imposed by 
COVID-19 lockdown in the first year post-surgery. Studies on its impact 
on medium- and long-term weight change are warranted.
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Introduction: Chronotype, i.e., the individual attitude to carry out the 
daily activities at a certain time of the day, has been reported to play a role 
in metabolic diseases. Thus, the aim of our study was to investigate the 
association of non-alcoholic fatty liver disease (NAFLD) with chronotype 
categories in individuals with obesity.
Methods: Participants underwent to anthropometric, biochemical, and 
the Visceral Adiposity Index (VAI) assessment. Chronotype catego-
ries were assessed by the Horne–Ostberg Morningness–Eveningness 
Questionnaire (MEQ). The following indirect indices of NAFLD were 
calculated: Liver Fat Equation (LFE), Hepatic Steatosis Index (HSI) and 
Index of Non-alcoholic steatohepatitis (ION). 
Results: The study population consisted of 87 participants (40.3±12.3 
years; BMI 45.6±6.3 kg/m2; 64F/23M). According to the chronotype 
score, 31.0% were morning (MC), 36.8% were intermediate (IC), and 
32.2% evening chronotype (EC). Individuals with IC were significantly 
younger than those with MC and EC (p=0.002 and p=0.047, respectively). 
EC presented significantly higher BMI (p<0.001), waist circumference 
(p=0.007), and hip circumference (p=0.001) than MC. Moreover, EC 
had higher BMI (p<0.001) and waist circumference (p=0.011) than IC. 
All participants presented NAFLD (HSI ≥ 36 and LFE ≥ 5). Nevertheless, 
only individuals with EC were above the threshold of non-alcoholic ste-
atohepatitis evaluated as ION index (ION ≥ 50). Individuals with EC pre-
sented significantly higher VAI (p=0.036), LFE (p=0.034), HSI (p<0.001) 
and ION (p=0.014) than MC, also after the adjustment for age, gender, 
and BMI.
Conclusion: EC is associated with more severe NAFLD independently of 
age, gender, and BMI than MC and IC in individuals with obesity.
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Introduction: Timely data on attrition from weight loss programs for 
patients with obesity during the SARS-COV-2 pandemic are lacking so we 
aimed to contribute to filling this gap in literature by comparing attrition 
during or outside the SARS-COV-2 pandemic, and its possible associa-
tion with patients’ affective temperaments, psychopathology, and clinical 
variables.

Methods: Two-hundred and eleven outpatients with obesity were 
recruited and completed the Temperament Evaluation of Memphis, Pisa, 
and San Diego Auto-questionnaire, Binge Eating Scale, Beck Depression 
Inventory, and State-Trait Anxiety Inventory.
Results: Those who dropped out during the pandemic period were mostly 
men, with younger age of weight gain, and with a larger waist circum-
ference than completers. Patients with obesity who dropped out outside 
the SARS-COV-2 pandemic showed marked levels of depression, anxiety, 
binge eating episodes, and higher affective temperaments (but the hyper-
thymic one) when compared to their counterpart. The cyclothymic tem-
perament slightly increased attrition (OR=1.13, 95%CI 1.00-1.27 p=0.05) 
outside pandemic, while during pandemic, male gender (OR=3.50, 1.04-
11.7, p=0.04) was associated with attrition.
Conclusions: These findings suggested that male patients with obesity are 
at particular risk of drop-out from weight-loss treatment during SARS-
COV-2 pandemic; contrariwise, outside pandemic, affective tempera-
ments could be a useful baseline assessment for defining the attrition risk 
in these patients.

PO4.13
Normalization of glycated hemoglobin and intensive weight 
loss in new onset diabetes patients after semaglutide therapy 
associated with lifestyle interventions

Michela, D.1; Gianleone, D.1; Federico, V.1; Lidia, G.1; Domenico, P.2; 
Daniela, D.1; Muratori, F.1
1Division of Endocrinology and Diabetology, Sant’Anna Hospital – ASST Lariana, 
Como, Italy 
2Division of Geriatrics, Sant’Anna Hospital – ASST Lariana, Como, Italy

Introduction: Semaglutide is indicated for the treatment of adults with 
type 2 diabetes mellitus (T2DM) as an adjunct to diet and exercise. 
Semaglutide is also recently approved by the European Medicines Agency 
(EMA) for the long-term treatment of obesity or overweight. Here, we 
report the efficacy of Semaglutide, either alone or in combination with 
other antidiabetic drugs in obese T2DM patients.
Patients and Methods: We retrospectively evaluated 62 obese diabetic 
patients (35 F; 27 M; mean age: 61.9±9.0 years) treated with Semaglutide 
for weight loss and glycemic control. Of these, 36 patients had recent onset 
diabetes (less than 6 months) and 28 comorbidities as arterial hyperten-
sion and dyslipidemia. Semaglutide was administered as monotherapy or 
in combination with metformin or other antidiabetic drugs. Semaglutide 
was administered once-weekly subcutaneously at starting dose of 0.25 mg 
and with monthly increases up to 1.0 mg. All patients were required to 
follow dietary and behavioral therapy with concomitant drug treatment. 
Aim of this study was to evaluate efficacy and safety of Semaglutide in this 
setting of patients. 
Results: At baseline, mean weight (W) was 102.2±25.0kg and mean body 
mass index (BMI) was 36.9±7.9kg/m2. After 12-month follow up, patients 
achieved a mean W of 90.6±19.0kg and mean BMI of 33.0±7.1kg/m2, 
with a mean W and mean BMI reduction respectively of -9.9±8.4Kg and 
-3.7±3.1kg/m2. At baseline mean glycated hemoglobin was of 7.8±1.3% 
and after 12-month follow up was 6.4±0.9%, with a mean percentage 
reduction of -1.5±1.1%. All patients had improved glycated hemoglobin 
(HBA1C), while new onset diabetes patients achieved not only intensive 
weight loss, but also normalized glycemic values and HBA1C (mean 
HBA1C 6,0±0,6%). Semaglutide was well tolerated, and no patients expe-
rienced severe adverse events as nausea and vomiting.
Conclusions: Our real-life results confirm the efficacy and safety data 
of Semaglutide therapy in obese diabetic patients. Semaglutide induces 
important weight loss and improvement and normalization of HBA1C in 
patients with a recent onset of diabetes.
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PO4.14
Early response to Liraglutide 3,0 mg as adjunct to diet and 
exercise can predict the long term response to drug on weight 
loss: a retrospective study in 102 consecutive overweight and 
obese patients

Muratori, F.1; Michela, D.1; Gianleone, D.1; Lidia, G.1; Domenico, P.2; 
Daniela, D.1; Federico, V.1
1Division of Endocrinology and Diabetology, Sant’Anna Hospital – ASST Lariana, 
Como, Italy 
2Division of Geriatrics, Sant’Anna Hospital – ASST Lariana, Como, Italy

Introduction: Treatment of obesity remains problematic. Medications 
approved for chronic weight management are effective in inducing an 
average loss of 5 to 15 % of initial weight when used as an adjunct to a 
reduced calorie diet and increased physical activity. Liraglutide, a gluca-
gon-like peptide-1 (GLP-1) receptor agonist, is one of medications cur-
rently approved by for chronic weight management. Being able to predict 
responsive patients to drug therapy is an important goal. In this retrospec-
tive study we report the effects on weight loss achieved with liraglutide in 
a court of 102 consecutive overweight and obese patients followed in our 
unit. In particular, it was evaluated whether weight loss at 4 months could 
predict long-term weight loss. 
Patients and Methods: We retrospectively assessed 102 obese patients 
(85 female and 17 male) consecutively admitted to our observation from 
September 2018 to October 2019 to lose weight with liraglutide. Mean 
age was 47.0±10.7 years. At the first visit, mean weight was 93.2±17.9 kg 
and mean body mass index (BMI) was 33.9±5.5 kg/m2. All patients were 
required to follow dietary and behavioral therapy with concomitant drug 
treatment. Liraglutide was administered once-daily subcutaneously at 
starting dose of 0.6 mg and with weekly increases up to 3.0 mg. The aim 
of this study was to evaluate how the early weight loss after 4 months of 
therapy with liraglutide can predict long-term weight loss. 
Results: After 4-month follow up, patients had a mean weight of 83.3±16.3 
kg and mean BMI of 30.4±5.0 kg/m2, with a mean percentage weight and 
mean BMI reduction respectively of -10.5±3.8 % and -3.6±1.4 kg/m2. 
After 4 months of therapy, 21 patients were overweight (BMI 25.0±1.5 
kg/m2), 44 had grade I (BMI 28.6±2.1 kg/m2), 24 grade II (BMI 33.0±2.1 
kg/m2) and 11 grade III (BMI 40.3±4.5 kg/m2) obesity. After 12-month 
follow up, 33 patients were still on treatment with liraglutide. These 
patients had a mean weight of 78.9±13.5 kg and mean BMI of 28.8±4.6 
kg/m2, with a mean percentage weight and mean BMI reduction respec-
tively of -22.4±6.9 % and -8.1±2.4 kg/m2. Of these, 2 overweight patients 
at baseline achieved a normal BMI (23.0±1.9 kg/m2), 12 grade I and 11 
grade II obese patients became overweight with a mean BMI respectively 
of 25.5±1.9 kg/m2 and 28.8±2.4 kg/m2. Eight grade III obese patients 
achieved a grade I obesity with a mean BMI of 34.8±4.9 kg/m2. Mean per-
centage changes in weight were -28.8±8.6 % and mean BMI changes were 
-8.1±2.4 kg/m2 from baseline. The early weight loss and BMI changes 
after 4-month liraglutide therapy can significantly predict the weight loss 
and BMI changes at 12-month follow-up (p<0.0001). 
Conclusions: Our results confirm the efficacy of real-life therapy with 
liraglutide in obese patients and are consistent with data obtained from 
the clinical trials. Our data show how early weight loss and reduction in 
BMI after 4 months of liraglutide therapy can significantly predict long-
term weight loss.

PO4.15
Up-to-date in the long-term pharmacological treatment 
for the obesity. A therapeutic option?

Torres, O. M.
Department of Clinical Bariatric, Hospital Medica Campestre, Leon, Mexico

Obesity is a chronic disease, with systemic affection and of multifactorial 
character that constitutes a serious problem of public health, being con-
sidered by the World Health Organization a global epidemic. Obesity is 
the result of a positive energy balance by a long time, where the energy 
derived from food exceeds the energy expended in everyday life. In order 
to put an end to this public health problem, treatment op- tions have been 
sought, although the modifications to the lifestyle included diet and exer-
cise are still the cornerstone of the treatment for obesity, these modifi-
cations have not allowed to maintain long-term results; for this reason 
anti-obesity drugs become a viable option. There are five drugs approved 
by the FDA nowadays for the long-term treatment of obesity: orlistat, 
phentermine/topiramate prolonged release, lorcarserin, naltrexone/
bupropion prolonged release, and liraglutide, which have shown efficacy 
and the necessary safety to be taken into account as a therapeutic option. 
In this article we will review the effectiveness and safety of each of the 
approved anti-obesity drugs that are available.

PO4.16
Phase Angle As An Easy Diagnostic Tool For The Nutritionist In 
The Evaluation Of Changes In Inflammation During The Active 
Stage Of Very Low-Calorie Ketogenic Diet In Patients With 
Overweight and Obesity

Barrea, L.1; Vetrani, C.2; Verde, L.2; Aprano, S.2; Savastano, S.2; Colao, A.3; 
Muscogiuri, G.2
1Dipartimento di Scienze Umanistiche, Università Telematica Pegaso, Via Porzio, 
Centro Direzionale, isola F2, 80143 Napoli, Italy 
2Dipartimento di Medicina Clinica e Chirurgia, Unit of Endocrinology, Federico II 
University Medical School of Naples, Via Sergio Pansini 5, 80131 Naples, Italy 
3Cattedra Unesco “Educazione alla salute e allo sviluppo sostenibile”, University 
Federico II, Naples, Italy

Background – Aims: Very low-calorie ketogenic diets (VLCKDs) 
have recently gained increasing interest for their anti-oxidant and anti- 
inflammatory effects. Phase angle (PhA) is a bioelectrical impedance anal-
ysis (BIA)-derived measure used as a screening tool for identifying the 
inflammatory status in different clinical conditions. The usefulness of PhA 
to monitor changes in the inflammatory status in patients with obesity 
during the VLCKD active phase has not yet been explored. The aim of 
this pilot study was to examine the role of PhA as simple and non-invasive 
biomarker to detect early changes in the inflammatory status in a very 
large sample of women with overweight and obesity after 1 month during 
the VLCKD active stage
Methods – Results: This was an uncontrolled, single-center, open label 
pilot clinical study consecutively enrolling 260 Caucasian women aged 
18–69 years, (body mass index, BMI 25.0-50.9 kg/m²), evaluated after 
31 days during the active stage of VLCKD. The active stage diet was pre-
pared by a qualified Nutritionist and prescribed by the Endocrinologist. 
The same certified clinical Nutritionist performed the nutritional status 
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assessment, the anthropometric measurements (BMI, body mass index, 
and waist circumference, WC), and BIA (Phase-sensitive BIA system; 
Akern Bioresearch, Florence, Italy). PhA was derived from the following 
formula: PhA (°, degrees) = arc tangent Xc/R*(180/π). Serum high-sen-
sitivity C-reactive protein (hs-CRP) levels were determined with a 
nephelometric assay (CardioPhase high sensitivity; Siemens Healthcare 
Diagnostics (Marburg, Germany). The compliance to diet and physical 
activity recommendations was tested once a week on telephone recall and 
by capillary testing for ketosis in the morning just before breakfast. After 1 
month (31st day), BMI (∆ -7.30±2.88 Kg/m²), WC (∆ -6.25±5.02 cm), and 
hs-CRP levels decreased (∆ -38.88±45.57; Figure 1), while PhA increased 
(∆ 8.58±12.51); Figure 2. Changes in ∆ hs-CRP were significantly cor-
related with changes in BMI, WC, and PhA (p<0.001). After adjusting for 
BMI and age, the correlation between changes in ∆ PhA and ∆ hs-CRP 
remained statistically significant, while attenuated (p=0.024); Figure 3.
Conclusion: This is the first study reporting that, along with the expected 
rapid effect on body weight, PhA changes during the VLKCD active stage 
occurred very early and independently weight loss, and were negatively 
associated with hs-CRP levels, also after the adjustment for common con-
founding variables, such as BMI, age, and physical activity. These find-
ings contributed to support the VLCKD as first-line dietary intervention 
to obtain a rapid effect on the obesity-related inflammatory status and 
suggested the role of PhA as easy diagnostic tool to detect inflammation, 
which avoids the collection of blood sampling and expensive biochemical 
assays. Further studies are mandatory to confirm the early changes in PhA 
and hs-CRP levels during the VLCKD active stage, while an extended fol-
low-up at each stages of the VLCKD is required to monitor the long-term 
anti-inflammatory effects of VLCKDs along the weight-loss program.

Post-VLCKD, hs-CRP levels were significantly reduced (p<0.001). VLCKD, 
very low-calorie ketogenic diet; hs-CRP, high-sensitivity C-reactive protein.

Fig. 1. The change of hs-CRP during the VLCKD active stage after 1 month 
(31st day).

Post-VLCKD PhA measures were significantly increased (p<0.001). VLCKD, 
very low-calorie ketogenic diet; PhA, Phase Angle.

Fig. 2. The change of PhA during the VLCKD active stage after 1 month 
(31st day).

The correlation between ∆ PhA and ∆ hs-CRP remained statistically signif-
icant, while after adjusted for a possible confounding factor, including ∆ 
BMI (%), age, and physical activity. PhA, Phase angle; hs-CRP, high-sensitiv-
ity C-reactive protein.

Fig. 3. The partial correlation between ∆ PhA and ∆ hs-CRP.
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PO4.17
Combination of Exercise and GLP-1 Receptor Agonist 
Treatment Reduced Metabolic Syndrome, Abdominal Obesity, 
and Low-grade Inflammation More Than Either Treatment 
Alone after Weight Loss

Sandsdal, R.1; Juhl, C. R.1; Jensen, S. B.1; Lundgren, J. R.1; Janus, C.1;  
Blond, M. B.2; Bogh, A. F.1; Gliemann, L.3; Jensen, J. B.4; Stallknecht, B. M.1; 
Holst, J. J.5; Madsbad, S.6; Torekov, S. S.1
1Department of Biomedical Sciences, Faculty of Health and Medical Sciences, 
University of Copenhagen, Copenhagen, DK 
2Steno Diabetes Center Copenhagen, Gentofte, DK 
3The August Krogh Section for Human Physiology, Department of Nutrition, 
Exercise and Sports, University of Copenhagen, DK 
4Department of Clinical Medicine, University of Copenhagen, Copenhagen, DK 
5Novo Nordisk Foundation Center for Basic Metabolic Research, University of 
Copenhagen, DK, Department of Biomedical Sciences, Faculty of Health and 
Medical Sciences, University of Copenhagen, Copenhagen, DK 
6Department of Endocrinology, Hvidovre University Hospital, Copenhagen, DK

Introduction: Metabolic syndrome with abdominal fat deposition is asso-
ciated with low-grade inflammation and increased risk of cardiometabolic 
disease. Beyond weight loss, strategies that decrease the risk of cardiomet-
abolic disease are warranted. Therefore, we investigated the effects of 
regularly performed exercise, a glucagon-like peptide 1 receptor agonist 
(GLP-1 RA), or the two combined on metabolic syndrome, abdominal 
obesity, and low-grade inflammation following weight loss.
Methods: During an 8-week low-calorie diet (800 kcal/day), 195 adults 
with obesity and without diabetes lost 12% body weight and were then 
randomized to a one-year treatment with either placebo and habit-
ual activity (placebo), exercise of moderate-to-vigorous intensity and 
placebo (exercise), the GLP-1 RA liraglutide 3.0 mg/day and habitual 
activity (liraglutide), or a combination of exercise and liraglutide (com-
bination). Participants wore heart rate monitors during exercise to assess 
adherence. We measured the pre-specified outcome metabolic syndrome 
severity z-score¹ (MetS-Z), abdominal obesity (estimated as android fat 
via dual-energy x-ray absorptiometry), and the inflammation marker 
high-sensitivity C-reactive protein (hsCRP). Data were derived from 
130 per-protocol participants in our randomized, double-blinded, place-
bo-controlled trial conducted at Hvidovre University Hospital, Denmark 
(the S-LiTE trial; EudraCT number: 2015-005585-32).²
Results: The acute, weight loss-induced decrease in MetS-Z from 0.47 
(95% CI, 0.39 to 0.55) to -0.01 (95% CI, -0.07 to 0.06) was maintained in 
both the placebo and the exercise group after one year. MetS-Z was further 
decreased by the liraglutide (-0.37, 95% CI, -0.58 to -0.16, P<.001) and 
combination group (-0.48, 95% CI, -0.70 to -0.25, P<.001) compared to 
placebo. Android fat percentage decreased by 2.6-, 2.8-, and 6.1 percent-
age points in the exercise, liraglutide, and combination groups compared 
to placebo, respectively. Inflammation marker hsCRP decreased only in 
the combination group compared to placebo (by 43%, P=.03). 
Conclusion: Following a diet-induced weight loss, the combination of 
exercise and liraglutide treatment reduced metabolic syndrome, abdom-
inal obesity, and low-grade inflammation more than either treatment 
alone after one year. Therefore, performing regular exercise in combina-
tion with a GLP-1 RA may be more effective at reducing the risk of future 
cardiometabolic disease.
References
1. Gurka, M.J., et al., An examination of sex and racial/ethnic differences in the 

metabolic syndrome among adults: A confirmatory factor analysis and a resul-
ting continuous severity score. Metabolism, 2014. 63(2): p. 218–225.

2. Lundgren, J.R., et al., Healthy Weight Loss Maintenance with Exercise, 
 Liraglutide, or Both Combined. New England Journal of Medicine, 2021. 
384(18): p. 1719–1730.

Changes in metabolic syndrome severity z-score, high-sensitivity 
C- reactive protein, and android fat percentage during a low-calorie 
diet (shaded area; weeks -8 to 0) and during treatment (weeks 0 to 52). 
Changes are estimated mean difference with 95% confidence intervals 
(whiskers). Between-group changes are estimated mean differences with 
95% confidence intervals and p-values. Changes in high-sensitivity C-re-
active protein are back-transformed log-data. Dashed line is the baseline 
for the low-calorie diet (week -8) and randomized groups (week 0). MetS-Z: 
metabolic syndrome severity z-score.

Fig. 1. Changes in metabolic syndrome severity z-score, android fat 
percentage, and high-sensitivity C-reactive protein before and after the 
low-calorie diet and at the end of the trial.
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PO4.18
Effects of diet-induced weight loss on plasma markers  
for cholesterol absorption and synthesis: secondary analysis 
of a randomized trial in abdominally obese men

Mashnafi, S.1; Plat, J.2; Mensink, R. P.2; Joris, P. J.2; Kusters, Y. H.3; 
Houben, A. J.3; Stehouwer, C. D.3; Schalkwijk, C. G.3; Baumgartner, S.2
1Department of Nutrition and Movement Sciences, NUTRIM School of Nutrition 
and Translational Research in Metabolism, Maastricht University, Maastricht, the 
Netherlands, Department of Medical Basic Sciences, Faculty of Applied Medical 
Sciences, AlBaha University, AlBaha, Saudi Arabia 
2Department of Nutrition and Movement Sciences, NUTRIM School of Nutrition 
and Translational Research in Metabolism, Maastricht University, Maastricht, the 
Netherlands 
3Department of Internal Medicine, CARIM School for Cardiovascular Diseases, 
Maastricht University Medical Center, Maastricht, the Netherlands

Effects of diet-induced weight loss on plasma markers for cholesterol 
absorption and synthesis: secondary analysis of a randomized trial in 
abdominally obese men.
Introduction: Obesity is linked to a reduced cholesterol absorption and an 
increased endogenous cholesterol synthesis. These characteristics are also 
seen in subjects suffering from type 2 diabetes, the metabolic syndrome, 
steatosis or cholestasis. There are limited studies assessing the impact of 
weight reduction on these metabolic characteristics and, in addition, an 
in-depth examination of the role of visceral fat is lacking.
Methods: A randomized study was performed in which abdominally 
obese men (N=54) consumed for 6 weeks a very low caloric diet, fol-
lowed by a 2-week weight-stable period. Plasma total cholesterol (TC)-
standardized levels of cholestanol, campesterol and sitosterol (cholesterol 
absoption markers) and lathosterol (cholesterol synthesis marker) were 
determined at baseline and after 8 weeks and compared to levels in lean 
subjects (N=25).
Results: TC-standardized cholestanol levels increased by 0.18 µmol/
mmol (P<0.001) after weight reduction, and levels of campesterol and 
lathosterol decreased (-0.25 µmol/mmol, P<0.05 and -0.39 µmol/mmol, 
P<0.001, respectively). After weight loss, lathosterol and cholestanol levels 
were comparable to those of lean subjects. Changes in cholestanol levels 
after weight reduction were negatively associated with changes in waist 
circumference (P<0.01), body weight (P<0.001), BMI (P<0.001) and vis-
ceral fat (P<0.01), whereas no associations with subcutaneous and intra-
hepatic fat were observed. Further, cross-sectional mediation analyses 
revealed that visceral fat contributed independently to the relationship 
between BMI and TC-standardized cholestanol levels. In addition, intra-
hepatic lipid content was an independent contributor to the relationship 
between BMI and TC-standardized lathosterol levels.
Conclusion: Diet-induced weight reduction increased cholesterol absorp-
tion and decreased cholesterol synthesis in men. The increase in cholesta-
nol levels was not only associated with weight reduction, but also with a 
decrease in visceral fat volume. A question remains whether these changes 
in cholesterol metabolism may have beneficial effects on other metabolic 
related factors. 
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PO4.19
3D virtual learning tool to improve weight-related 
communication for healthcare professionals: Feasibility study

Quigley, F.1; Moorhead, D.2; Bond, P.3; Mcaloon, D.1; Zheng, P.3
1Institute of Nursing and Health Research, Ulster University, Belfast, UK 
2School of Communication and Media, Ulster University, Belfast, UK 
3School of Computing, Ulster University, Belfast, UK

Introduction: There has been a consistent call for training over the last 10 
years to improve how healthcare professionals (HCPs) discuss weight with 
patients who have overweight or obesity [1]. While some training is avail-
able, it isn’t focused on the sensitive communication skills required [2]. 
Research into patient experiences report HCPs making incorrect assump-
tions and a lack of dignity and respect [3]. HCPs also report dissatisfaction 
with current conversations [4]. The aim of this study was to feasibility test 
a virtual learning tool to improve weight-related communication across 
healthcare settings.
Methods: This was a feasibility study for a newly developed 3D technol-
ogy to simulate healthcare conversations. Using a ‘before’ and ‘after’ exper-
iment, HCPs engaged with two 3D virtual patients before they received a 
short training video. During the ‘after’ scenario, HCPs received feedback 
using patient-centred communication. HCP self-assessed their weight-re-
lated communication skills before and after the training and completed 
a feasibility questionnaire and a reflective-practice interview. The com-
munication skills questionnaire was analysed using paired sample t-tests. 
The feasibility questionnaire was analysed using descriptive statistics and 
thematic analysis was used for the interviews.
Results: In total, 31 participants completed the feasibility study, who were 
UK-wide nurses, doctors and dietitians. Self-assessment of participant’s 
weight-related communication skills pre-training (M=28.36, SD 7.6) and 
post-training (M=32.35, SD=5.7) showed an improvement with statisti-
cal significance (M=3.9, SD 3.7; t (30) = -5.76, p=0.001). In the feasibility 
questionnaire, reactions were positive, including wishing to see tools of 
this type used more in healthcare (97%) and being able to see their col-
leagues make use of this tool (90%). Three themes were identified from 
the reflective practice interviews: (1) “The role of reflection in weight-re-
lated communication” (2) “The impact of prior discussions of weight on 
patients” (3) “Communicating about additional support”.
Conclusion: Virtual simulation-based training for weight-related com-
munication was strongly accepted by a UK-wide set of HCPs and resulted 
in significant reported improvement in key areas of the communication 
skills needed. 
References
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Participants talk to 3D virtual characters via two scenarios with supporting 
training videos.

Fig. 1. 3D virtual learning tool.

PO4.20
Use of weight loss strategies in six European countries: results 
from the RESOURCE survey

Evans, M.1; de Courcy, J.2; de Laguiche, E.3; Faurby, M.3; Lundegaard 
Haase, C.2; Moore, A.3; Sommer Matthiessen, K.3; Pearson–Stuttard, J.4
1University Hospital, Llandough, Penarth, Cardiff, UK 
2Adelphi Real World, Macclesfield, UK 
3Novo Nordisk A/S, Søborg, Denmark 
4Lane Clark & Peacock LLP, London, UK

Introduction: Obesity is a highly prevalent condition worldwide, and a 
large proportion of individuals in general populations report attempting 
to lose weight.1 To identify individuals with an unmet need for support 
with weight management, data on the impact of different weight loss strat-
egies are needed. We designed the cross-sectional RESOURCE survey to 
collect data on demographic characteristics, comorbidities, treatments, 
healthcare resource use, weight loss strategies and weight change in the 
past year from individuals with obesity in France, Germany, Italy, Spain, 
Sweden and the UK.
Methods: Data were collected between May and June 2021. All included 
individuals were part of an existing consumer research panel, which man-
aged recruitment to the study. Adults (≥ 18 years old) with BMI ≥ 30 kg/
m2 who reported interacting with primary or secondary healthcare ser-
vices in the past 12 months were eligible for participation, but those who 
reported being pregnant during this period were excluded. Participants 
provided informed consent and answered screening questions to confirm 
eligibility before completing an online survey in their local language. As 
part of the survey, participants were asked if they had attempted different 
weight loss strategies in the past year. To determine whether participants 
had experienced weight change, they were asked to estimate their weight 
12 months ago, and the difference between this estimate and their current 
weight was calculated.
Results: In total, 1850 eligible individuals completed the survey. Numbers 
of participants per country ranged from 100 (Sweden) to 500 (UK). 
Overall, 56.3% of participants had a BMI of 30–<35 kg/m2 (obesity 
class I), 26.8% had a BMI of 35–<40 kg/m2 (obesity class II) and 16.9% 

had a BMI of 40–<70 kg/m2 (obesity class III). Table 1 shows demo-
graphic characteristics by obesity class. Overall, 56.8% of participants 
reported that they had received a diagnosis or treatment for overweight 
or obesity, 15.3% reported receiving a prescription medication for weight 
management or reduction, and 78.6% reported that they had attempted 
to lose weight in the past year. This proportion was similar for obesity 
classes I (77.4%), II (80.0%) and III (80.1%). The most frequently reported 
strategy was a calorie-controlled or restricted diet (71.9% of participants; 
Figure 1); 81% of those who had attempted to lose weight used either diet 
or exercise strategies. However, the majority of participants attempting to 
lose weight did not achieve a clinically meaningful weight loss of ≥5% of 
their body weight (78%, Figure 2). For most strategies, less than one third 
of participants achieved meaningful weight loss, except for surgery (50% 
achieved ≥5% weight loss). 
Conclusion: Our results suggest that a large proportion of individuals 
with obesity in Europe attempt to lose weight, via a variety of strategies, 
but most are unsuccessful. This suggests an area of high unmet need for 
increased support and solutions for weight management. Future longitu-
dinal studies are warranted, to assess whether individuals who lose weight 
succeed in maintaining this weight loss.
Reference
(1) Santos I et al. Obes Rev 2016;18:32–50.

Tab. 1.
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Fig. 1.

Fig 2.

PO4.21
Could semaglutide promote lifestyle interventions and 
improve emotional eating? Influence of semaglutide in people 
living with overweight/obesity on weight loss, emotional 
eating and physical activity
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Tofé, S.3; Nicolau Ramis, J.2
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2Endocrinology and Nutrition Department, University Hospital Son Espases, 
Mallorca, España; Health Research Institute of the Balearic Islands (IdISBa) 
3Endocrinology and Nutrition Department, Clinica Rotger, Mallorca, España; 
Health Research Institute of the Balearic Islands (IdISBa)

Introduction: The increasing prevalence of people living with overweight/
obesity (PWO) is reaching the pandemic status. Lifestyle interventions are 
the cornerstone of weight management especially physical activity that 
has been shown to improve cardiometabolic risk markers independent of 
weight loss. However, lifestyle interventions with the addition of antiobe-
sity agents have shown the best results regarding weight loss and weight 
maintenance. Semaglutide is an effective and safety therapy for weight loss 
in PWO. On the other hand, abnormal eating patterns are highly preva-
lent among PWO. In this sense, GLP-1 analogues act on areas of the brain 
involved in the reward system and emotion regulation and thus, have the 
potential to ameliorate these eating patterns. 
Methods: 69 PWO attending an obesity clinic were evaluated baseline 
and after 3 months since the beginning of semaglutide. To rule out abnor-
mal eating patterns, the Yale Food Addiction Scale 2.0 and the Emotional 
Eating Questionnaire were administered and a structured interview was 
conducted. Sociodemographic and clinical parameters were recorded. 
Body composition was evaluated using a bioimpedance device. 
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Results: 69 PWO (82.6%♀, 43.7±1years, and 34.3±6kg/m2) were 
included. After 3 months of semaglutide, there was a significant reduction 
in weight (96.1±20.9 vs 91.3±19.7kg; p<0.01), BMI (34.3±6 vs 32.4±5.6kg/
m2; p<0.0001) and fat mass (41.6±15.4 vs 30.4±7.5kg; p<0.0001). No 
differences were seen regarding free fat mas (32.1±8.4 vs 30.4±7.5kg; 
p=0.2). The proportion of patients with emotional eating (72.5 vs 14.5%; 
p<0.001), external eating (27.5 vs 11.6%; p<0.001), sweet cravings (49.3 
vs 24.6%; p<0.001), salty cravings (53.6 vs 17.4%; p<0.001) and food 
addiction (26 vs 7%; p<0.001) was significantly reduced after 3 months. 
Also, the proportion of PWO with regular exercise was increased (15.9 
vs 52.2%; p<0.001). Logistic regression analysis showed that sweet crav-
ings at baseline were a significant predictor of poorer weight outcomes 
(p=0.05), whereas the increase in daily exercise predicted a greater weight 
loss (p=0.003). 
Conclusions: Semaglutide is an effective weight-loss treatment in PWO 
at short term. Moreover, semaglutide was highly effective in ameliorat-
ing abnormal eating patterns that exert a negative influence on weight. 
Furthermore, the treatment with semaglutide may help motivating the 
adoption of healthy lifestyle habits and thus, resulting in positive out-
comes beyond body weight.

PO4.22
Weight and comorbidities outcomes in the intensive 
maintenance phase after a multidisciplinary program for the 
treatment of obesity

Chávez Manzanera, E. A.; Doval Caballero, J. L.
Clinic of Obesity and Eating Disorders of the Department of Endocrinology 
and Metabolism, Instituto Nacional de Ciencias Médicas y Nutrición Salvador 
Zubirán, Mexico City, Mexico

Introduction: Obesity is a chronic and multifactorial disease, where 
weight regain is common. Therefore, intensive, high-frequency multidis-
ciplinary treatment programs are required, followed by a maintenance 
phase to avoid weight regain and control related comorbidities. Our objec-
tive was to evaluate the success in weight loss and control of comorbidities 
in patients with obesity who received an intensive multidisciplinary main-
tenance program lasting one year.
Methods: Retrospective study. Men and women aged ≥20 years, who com-
pleted the Program of Attention to the Patient with Obesity (PAPO) of the 
Obesity Clinic at tertiary care hospital of Mexico City, from March 2017 to 
March 2020. The PAPO is a multidisciplinary program effected by physi-
cians, nutritionists, psychologists, and psychiatrists and consists of 7 visits 
in six months; once concluded, patients who completed 4 follow-up vis-
its were invited to participate in the intensive maintenance program that 
consisted of 7 additional visits in the next six months. Anthropometric, 
biochemical, and comorbidities (metabolic, functional, and mental) data 

were collected at the baseline, 6 and 12 months. The institutional ethics 
committee approved the PAPO program.
Results: In total, 113 patients were included. The mean age was 46 (12.9) 
years, median weight 108.35 (23.2) kg, and body mass index (BMI) 
of 41.19 (6.74) kg/m2, 67.9% were women. The percentage of weight 
loss obtained at 6 months of the program was -5.07% (p=0.027) and 
12 months of -6.34% (p=0.032); the percentage of weight loss between 
the intensive program (6 months) and the extension maintenance pro-
gram (12 months) was not significant, weight loss -0.87% (p=0.522). The 
percentage of patients who achieved a weight loss goal ≥5% at 6 and 12 
months was 37.2% vs. 57.3%, and weight loss ≥10% was 14.2% vs 1.80%, 
respectively. We found a significant decrease in weight (p<0.0001), BMI 
(p<0.0001), circumference waist (p<0.0001), arterial tension (p=0.002) at 
6 and 12 months of follow-up. In biochemical parameters, only glucose 
(p<0.05) and LDL-c (p<0.05) improved at 6 and 2 months. No remission 
was found in medical comorbidities such as prediabetes, diabetes, hyper-
tension, dyslipidemia, but there was a significant improvement in func-
tional health at 6 (p=0.002) and 12 (p<0.0001) months. In mental health, 
at 6 months of follow-up, depressive disorder (p=0.032), anxiety disorder 
(p=0.06), nocturnal eating syndrome (p<0.0001) and emotional eating 
(p<0.0001) improved. At the 12-month follow-up, improvement persisted 
in anxiety disorder (p<0.0001), night eating (p=0.020) and emotional eat-
ing (p<0.0001). 
Conclusions: The treatment of obesity is complex due patients experi-
ence weight regain. In this study, it was observed that adding an inten-
sive maintenance phase to our program allows the maintenance of the 
lost weight and control of comorbidities obtained during the first months 
of treatment, particularly in the functional and mental sphere. However, 
one limitation of the study is that it does not have a standard management 
control group to determine the true importance of intensive maintenance 
versus conventional maintenance in our population.

Fig. 1. Porcentage of patients who achieved a weight loss goal ≥5%.
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Tab. 1. Comparison of anthropometric, biochemical, and comorbidities 
over a six- and twelve-months  period of a multidisciplinary weight loss 
program

PO4.23
Efficacy of bariatric surgery in improving the metabolic 
outcomes: A retrospective study from single center  
in Dubai, UAE

Bhatti, R.1; Bereczky, B.2; Joumaa, M.3; Warshow, U.4; Aljabiri, M.4;  
Khamis, A.5; Rotundo, A.2; Noel, P.2
1Department of Endocrinology, Mediclinic City Hospital, Dubai, UAE 
2Department of bariatric surgery, Mediclinic Parkview Hospital, Dubai, UAE 
3Certified Dietician and bariatric co-ordinator, Mediclinic Parkview Hospital, 
Dubai, UAE 
4Department of Gastroenterology, Medclinic Parkview Hospital, Dubai, UAE 
5Department of Biostatistics, Muhammad bin Rashid University of Medicine & 
Health Sciences, Dubai, UAE

Background: Prevalence of obesity is increasing worldwide, and the 
Middle East is not an exception to this rise. Bariatric surgery is an effective 
treatment for obesity in terms of weight loss and remission of metabolic 
syndrome and has become more popular in recent years.
Methods: This is a retrospective study of 69 patients who underwent bar-
iatric surgery at Mediclinic Parkview Hospital in Dubai, UAE between 
January 2019-May 2021 as part of a multi-disciplinary weight manage-
ment program. Weight outcomes and metabolic markers were looked 
at baseline and 3,6 and 12 months follow up postoperatively. Data were 
analyzed using IBM-SPSS for Windows version 28.0 (SPSS Inc., Chicago, 
IL). A P-value of less than 0.05 was considered significant for all analyses.

Results: 69 patients included. 24 (34.8%) males, 45 (65.2%) females. The 
mean age was 41 years (±10.8) with a BMI of 41.87 (±10.3). Majority were 
of Asian ethnicity (n=25/69, 36.2%) with Middle Eastern and North-East 
African and Western ethnicity making up the rest of the cohort ((n=24/69, 
34.7% and n=20/69, 28.9% respectively). Following surgical procedures 
were done. Laparoscopic sleeve gastrectomy n=51 (73.9%), Minigastric 
bypass n= 7 (10%), Roux en Y gastric bypass (RYGB) n=3 (4.3%), endo-
scopic sleeve gastrectomy n=3 (4.3%), revision of minigastric bypass n= 2 
(2.9%) and revision of sleeve gastrectomy n=3 (4.3%). 
Mean baseline fat mass was 41.87 ± 10.33 kg, which significantly dropped 
to 36.15 ± 10.51, 33.27 ± 8.94 and 30.16 ± 6.11 at 3, 6 and 12 months 
respectively, and this change was statistically significant P 0.003. Similarly, 
visceral fat was 5.76 ± 3.70 at baseline dropped to 4.34 ± 3.14, 3.31 ± 2.08 
and 2.70 ±1.82 at 3, 6 and 12 months respectively (P<0.001). Lipid profile 
improved at 12 months postoperatively with total cholesterol, triglycerides 
and low density lipoproteins (LDL) dropping from 9.26 ± 30.6 to 4.98 ± 
0.92, 1.71 ± 1.08 to 1.02 ± 0.26 and 3.50 ± 0.93 to 3.4 ± 0.98 respectively. 
(P<0.08) ALT improved from 40.58 ± 35.49 to 17.84 ± 7.37 at 12 months 
postoperatively. P<0.001. Only one patient developed postoperative peri-
tonitis causing sepsis. 
Conclusions: Our results show that bariatric surgery was effective in 
achieving weight loss as well as improvement in lipid profile and ALT over 
a follow up period of 1 year. Further studies are needed to see whether 
favorable outcomes of bariatric surgery can be sustained over long term in 
this mixed population.
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(0, 1, 2 or ≥ 3 of obstructive sleep apnoea, heart failure, urinary incon-
tinence, osteoarthritis of the knee, type 2 diabetes, prediabetes, asthma, 
psoriasis, gastro-oesophageal reflux disease, hypertension, dyslipidaemia, 
musculoskeletal pain, atherosclerotic cardiovascular disease, chronic kid-
ney disease/kidney failure) observed at index. Total direct healthcare costs 
and costs in different care settings (2019 USD) were evaluated in the base-
line year and annually during follow-up. 
Results: At index, 12,686 individuals (44%) had no ORCs, 7242 (25%) had 
1 ORC, 4180 (15%) had 2 ORCs and 4475 (16%) had ≥ 3 ORCs. Baseline 
characteristics of individuals in the four ORC groups are shown in Table 
1. In the baseline year, annual direct healthcare costs, as well as inpatient, 
outpatient and drug costs, increased with the number of ORCs (Table 2). 
Outpatient costs were the greatest contributor to baseline annual direct 
costs, followed by drug costs, irrespective of the number of ORCs (Table 
2). Across all groups, costs generally increased gradually from baseline 
year (year 0) up to year 8 (Figure 1). In each year, costs increased with the 
number of ORCs; mean annual per-person costs were highest for individ-
uals with ≥ 3 ORCs (year 0, USD14,290; year 8, USD20,078) and lowest 
for those with no ORCs at index (year 0, USD1626; year 8, USD7015). For 
patients with 1 ORC or 2 ORCs, costs were USD4649 and USD7089 at 
year 0, and USD9296 and USD 11,738 at year 8, respectively.
Conclusion: In a US real-world setting, the majority of people with obe-
sity had one or more ORCs; approximately one third had ≥ 2 ORCs. Our 
study suggests that, in individuals with obesity, costs are higher in individ-
uals who have more ORCs, from the time of initial obesity classification 
and for at least the following 8 years.
Reference
1. Centers for Disease Control and Prevention. Adult obesity facts. Available 

from: https://www.cdc.gov/obesity/data/adult.html (Accessed 24 November 
2021).

Tab. 1. Change in obesity measurements

BMI FM %FA VF WC HC WHR

Baseline 41.87±10.3 59.28±22.72 47.71±10.17 5.76±3.70 118.82±17.03 133.86±18.46 0.91±0.11

3 months 36.15±10.51 52.39±21.13 44.33±13.70 4.34±3.14 111.95±16.57 127.48±22.95 0.86±0.10

6 months 33.27±8.94 44.18±15 43.74±8.71 3.31±2.08 104.70±13.99 119.31±15.61 0.91±0.09

12 months 30.16±6.11 34.77±17.22 32.26±15.14 2.70±1.82 100.59±.11.36 0.88±0.09

24 months 31.92±6.11

Chi-square 15.879 24.00 22.95 21.00 16.324 22.00 1.80

p-value 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 0.615

Tab. 2. Change in laboratory measurements

HbA1c GFR AST ALT Cholesterol TG LDL HDL

Baseline 5.76±1.14 95.97±15.82 27.85±18.39 40.58±35.49 9.26±30.61 1.71±1.08 3.50±0.93 1.25±0.38

3 months 5.24±0.56 100.34±19.47 22.68±9.24 22.68±9.24 4.72±1.08 1.40±0.82 3.22±1.05 1.17±0.32

6 months 5.17±0.41 94.85±25.76 16.0±4.45 16.67±6.99 4.95±0.81 1.20±0.63 3.32±0.89 1.8±0.22

12 months 5.21±0.39 104.19±10.13 15.24±4.07 17.84±7.37 4.98±0.92 1.02±0.26 3.41±0.98 1.30±34

Chi-square 3.978 4.5 3.80 5.80 6.61 6.310 4.200 5.0

p-value 0.264 0.212 0.284 1.22 0.086 0.097 0.241 0.172

PO4.24
Cost progression over 8 years for individuals with different 
numbers of obesity-related complications in a US real-world 
population: a retrospective cohort study

Pearson–Stuttard, J.1; de Laguiche, E.2; Faurby, M.2;  
Lundegaard Haase, C.2; Sommer Matthiessen, K.3; Near, A.2; Zhao, X.3; 
Evans, M.4
1Lane Clark & Peacock LLP, London, UK 
2Novo Nordisk A/S, Søborg, Denmark 
3IQVIA, Durham, NC, USA 
4University Hospital, Llandough, Penarth, Cardiff, UK

Introduction: In the USA, more than 40% of adults had obesity in 2017–
18.¹ Because obesity is associated with an increased risk for obesity-re-
lated complications (ORCs), the condition imposes a significant economic 
burden on healthcare systems. Longitudinal data on healthcare costs for 
individuals with obesity and ORCs can help to identify areas of unmet 
need and to understand future healthcare budget implications; however, 
these data are not well described in the literature. This study aimed to 
describe cost progression over 8 years in individuals with obesity, strati-
fied by the number of ORCs.
Methods: Adults (≥ 18 years old) were identified in the IQVIA 
Ambulatory Electronic Medical Records database and linked to the 
IQVIA PharMetrics® Plus administrative claims database. Individuals 
with a BMI measurement of 30–<70 kg/m² during the index period (1 
January 2007–31 March 2012), and with continuous enrolment for ≥ 1 
year pre-index (baseline year) and ≥ 8 years post-index (follow-up) were 
included in the analysis; those who were pregnant or had cancer in the 
baseline year were excluded. Index date was the date of BMI measure-
ment. Individuals were classified into four groups by the number of ORCs 

https://www.cdc.gov/obesity/data/adult.html
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Tab. 1. Tab. 2.

Fig. 1.
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PO4.25
Bariatric surgery for Metabolic Unhealthy Obesity during 
the COVID-19 era: short term results of a high volume center

Guglielmi, V.1; Colangeli, L.1; Campanelli, M.2; Bianciardi, E.3; Benavoli, D.2; 
D’adamo, M.1; Sbraccia, P.1; Gentileschi, P.2
1Internal Medicine Unit and Obesity Center, University Hospital Policlinico Tor 
Vergata, Rome, Italy 
2Department of Bariatric and Metabolic Surgery, San Carlo of Nancy Hospital, 
University of Rome Tor Vergata, Rome, Italy 
3Chair of Psychiatry, Department of Systems Medicine, University of Rome Tor 
Vergata, Rome, Italy

Introduction: During the coronavirus disease 19 (COVID-19) outbreak, 
most public hospitals worldwide have been forced to postpone a major 
part of bariatric surgery (BS) operations with unfavourable consequences 
for weight and obesity complications. The aim of this study was to eval-
uate the effectiveness and safety of laparoscopic BS on subjects with 
Metabolically Unhealthy Obesity (MUO) during COVID-19 pandemic in 
a high-volume Italian center. 
Methods: Between March 2020 to January 2021, all patients with MUO 
submitted to laparoscopic BS (Sleeve Gastrectomy [SG], One Anastomosis 
Gastric Bypass [OAGB] and Roux-en-Y Gastric Bypass [RYGB]) were 
enrolled according to the ATP III Guidelines, with a minimum follow-up 
of 3 months. 
Results: In the study period, 210 patients with MUO underwent laparo-
scopic BS (77 RYGB, 85 SG and 48 OAGB) in our obesity referral center. 
Post-operative major complications occurred in 4 patients (1.9%) with 
zero mortality. At nine-months follow-up, an excess weight loss (EWL) of 
76.2 ± 21.4%, 71.1± 23.1% and of 66.4 ± 19.1% (p = 0.031) was observed 
in the RYGB, OAGB and SG groups, respectively. The rate of co-morbidity 
resolution was very similar for all type of surgeries (p = 0.871). Only two 
cases of post-operative SARS-CoV-2 infection were registered (0.9%) and 
both cases resolved with medical therapy and observation. 
Conclusions: Among the patients studied, all surgical techniques were 
safe and effective for MUO during the COVID era. This group of patients 
is at high risk for general and SARS-CoV-2-related mortality and there-
fore should be prioritized for BS. 

Conflict of Interest: None disclosed

Funding: No funding to declare

PO4.26
Effects of vegan diets on cardiometabolic health: A systematic 
review and meta-analysis of randomized controlled trials

Termannsen, A.1; Bjerring Clemmensen, K.1; Thomsen, J.1; Nørgaard, O.2; 
Jorge Diaz, L.1; Sørensen Torekov, S.3; Salling Quist, J.1; Færch, K.1
1Clinical Research, Copenhagen University Hospital – Steno Diabetes Center 
Copenhagen, Herlev, Denmark 
2Department of Education, Danish Diabetes Knowledge Center, Copenhagen 
University Hospital – Steno Diabetes Center Copenhagen, Herlev, Denmark 
3Department of Biomedical Sciences, University of Copenhagen, KBH N, 
Denmark

Introduction: In parallel with an increased focus on climate changes and 
carbon dioxide footprint, the interest in plant-based diets and its potential 
health effects have increased over the past decade. The objective was to 
examine the effect of vegan diets on cardiometabolic risk factors in people 
with overweight, prediabetes or type 2 diabetes.
Methods: A systematic literature search of MEDLINE, Embase, CINAHL, 
and CENTRAL and reference lists of relevant articles was conducted from 
inception to 26 February 2021. Randomized controlled trials investigat-
ing the effect of vegan diets for at least 12 weeks in adults (≥18 years) 
with overweight (BMI≥25 kg/m2) or type 2 diabetes (including predia-
betic state) were eligible. Outcomes of interest were body weight, BMI, 
HbA1c, systolic and diastolic blood pressure, total cholesterol, low-den-
sity lipoprotein cholesterol, high-density lipoprotein cholesterol, and 

triglycerides. Data were extracted for random-effects meta-analyses to 
calculate the summary effect estimates and 95% confidence intervals (CI). 
Results: Of 1012 records identified, 11 trials (796 participants) were eli-
gible. In comparison with control diets, vegan diets reduced body weight 
(-4.1 kg, 95% CI -5.9 to -2.4, P<0.001), BMI (-1.38 kg/m2, -1.96 to -0.80, 
P<0.001), HbA1c (-0.18 %-points, -0.29 to -0.07, P=0.002), total choles-
terol (-0.30 mmol/L, -0.52 to -0.08, P=0.007) and low-density lipoprotein 
cholesterol (-0.24 mmol/L, -0.40 to -0.07, P=0.005). Subgroup analysis 
identified greater reductions in body weight and BMI, when vegan diets 
were compared with habitual diet (-7.4 kg, -10.2 to -4.7, P<0.001, and 
-2.78 kg/m2, -3.91 to -1.65, P<0.001) than compared with other dietary 
interventions (-2.7 kg, -4.3 to -1.2, P<0.001, and -0.87 kg/m2, -1.34 to 
-0.40, P<0.001). We found no effect of vegan diets on blood pressure, 
high-density lipoprotein cholesterol, and triglycerides. 
Conclusion: This systematic review and meta-analysis found moderate 
certainty evidence that adhering to vegan diets for at least 12 weeks may 
be effective in individuals with overweight or type 2 diabetes to reduce 
body weight and improve glycemia. More evidence is needed regarding 
other cardiometabolic outcomes.

Conflicts of Interest: No authors have received support from any organization for 
the submitted work. JMT own stocks in Oatly group AB and SST have received 
equipment/materials from Cambridge Weight Plan. The authors have no other 
relationships or activities that could appear to have influenced the submitted work.

Funding: ADT, ON, LJD, KF and JSQ are employed at Steno Diabetes Center 
Copenhagen, a public hospital and research institution under the Capital Region of 
Denmark, which is partly funded by a grant from the Novo Nordisk Foundation. 
The funders had no role in the study design, data collection and analysis, decision 
to publish, or preparation of the manuscript.

PO4.27
Cumulative 8-year direct healthcare costs for individuals 
with specific obesity-related complications in a US real-world 
population: a retrospective cohort study

Pearson–Stuttard, J.1; Banerji, T.2; de Laguiche, E.3; Faurby, M.3; 
Lundegaard Haase, C.3; Sommer Matthiessen, K.3; Tse, J.2; Evans, M.4
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2IQVIA, Falls Church, Virginia, USA 
3Novo Nordisk A/S, Søborg, Denmark 
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Introduction: Owing to the high prevalence of obesity and obesity- 
related complications (ORCs) in the USA and worldwide, the condition 
imposes a significant economic burden on healthcare systems. For clini-
cians, payers and decision-makers, it is important to quantify the con-
tribution of ORCs to healthcare costs over time. In this US retrospective 
database analysis, we aimed to assess the cumulative costs for individuals 
living with one or more specific ORCs and obesity over 8 years.
Methods: Adults (≥ 18 years old) were identified in the IQVIA 
Ambulatory Electronic Medical Records database and linked to the IQVIA 
PharMetrics® Plus administrative claims database. Individuals with a BMI 
measurement of 30–<70 kg/m² during the index period (1 January 2007–
31 March 2012), and with continuous enrolment for ≥ 1 year pre-index 
(baseline year) and ≥ 8 years post-index (follow-up) were included in the 
analysis; those who were pregnant or had cancer in the baseline year were 
excluded. Index date was the date of BMI measurement. Individuals were 
divided into three cohorts by obesity class at index (I: BMI 30–<35 kg/
m²; II: BMI 35–<40 kg/m²; III: BMI 40–<70 kg/m²). Observed cumulative 
direct healthcare per-person costs (2019 USD) for individuals with obe-
sity and one or more specific ORCs were calculated over 8 years from the 
initial obesity classification and stratified by obesity class. 
Results: Table 1 shows the baseline characteristics by ORC for individuals 
with 8 years of follow-up. Mean cumulative per-patient costs were lowest 
for individuals with no ORCs across obesity classes (USD39,591–47,623), 
and substantially higher for individuals with ORCs (Figure 1). There was 
a general trend for increasing per-patient costs with increasing obesity 
class for most ORCs, including established cardiovascular disease (CVD; 
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USD126,834; USD142,817; and USD150,579 for obesity classes I, II and III, 
respectively), heart failure (USD180,140; USD188,507; and USD243,539) 
and chronic kidney disease (CKD; USD227,702; USD284,414; and 
USD298,194), as well as for subgroups of individuals with ≥ 2 ORCs 
(USD101,708; USD110,709; and USD111,633) or ≥ 3 ORCs (USD127,646; 
USD133,378; and USD135,521). Mean cumulative costs were highest for 
individuals with heart failure (USD180,140–243,539) and for those with 
established CKD (USD227,702–298,194), irrespective of obesity class. For 
some ORCs (osteoarthritis, atherosclerotic CVD and type 2 diabetes), 
there were no consistent differences between obesity classes. 
Conclusion: Overall, we identified a high cumulative economic impact of 
the presence of ORCs in individuals with obesity in this real-world study. 
Certain ORCs, in particular heart failure and established CKD, contrib-
uted substantially to the total costs of care over 8 years in individuals 
with obesity. Our study further suggests that some complications accrue 
additional costs with increasing obesity severity, both on their own and in 
combination with other conditions.

Tab. 1.

Fig. 1.
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Patterns of adult weight management referrals in primary 
care in England
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Trust, Bristol, UK 
3Centre for Surgical Research, Population Health Sciences, University of Bristol, 
Bristol, UK 
4Centre for Academic Primary Care, Population Health Sciences, University of 
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6Norwich Medical School, University of East Anglia, Norwich, UK 
7Department of Bariatric and Upper GI Surgery, Taunton and Somerset NHS 
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8Musculoskeletal Research Unit, Translational Health Sciences, University of 
Bristol, Bristol, UK

Background: Publicly-funded adult weight management (WM) pro-
grammes in England include community lifestyle WM programmes, spe-
cialist medical WM services, and bariatric surgery for severe and complex 
obesity. Adults with a BMI ≥25 (≥23.0 in minority ethnic groups) are eli-
gible for referral to a lifestyle WM programme according to national guid-
ance. Primary care plays a key role in identifying overweight and obesity 
and facilitating access to WM interventions. WM programmes, however, 
are not consistently available across the country, and there is no national 
registry of non-surgical WM interventions, thus little is known about who 
accesses them. This study aims to 1) quantify primary care referrals to 
WM programmes in England and 2) determine the patient and GP prac-
tice characteristics associated with referral. 
Methods: A cross-sectional study was undertaken using anonymised pri-
mary care electronic health records in England from the Clinical Practice 
Research Datalink. Adults with a recording of overweight or obesity 
between January 2007 (coinciding with the publication of national obe-
sity guidance) and June 2020 were included. WM referrals were defined 
by clinical READ codes indicating referral to any community or second-
ary-care WM programme. Multivariable logistic regression was used to 
determine the association between patient and GP practice characteristics 
and WM referral, reported using odds ratios (OR) and 95% Confidence 
Intervals (CIs). Variables included within the adjusted model included 
gender, age group, BMI category, year of diagnosis with overweight or 
obesity, ethnicity, deprivation, smoking status, presence of weight-related 
comorbidities, region, and rural-urban classification of GP practice. 
Results: 1,811,587 adults had a recording of overweight or obesity in pri-
mary care during the study period (31.1% of the corresponding adult pop-
ulation). Of these, only 56,783 (3.1%) received a WM referral. The odds of 
receiving a referral were greater in women (OR 0.69, 95% CI 0.67-0.70 for 
men compared with women), middle-age groups (OR 0.45, 95% CI 0.43-
0.48 for 18-24 compared with 45-54), Black ethnicity (OR 1.24, 95% CI 
1.17-1.33 compared with White ethnicity), higher deprivation (OR 1.19, 
95% CI 1.14-1.23 for deprivation level 5 compared with level 1), diagnosis 
in more recent years (OR 2.70, 95% CI 2.52-2.90 for 2019-20 compared 
with 2007), and increasing BMI category (OR 6.50, 95% CI 6.27-6.73 for 
40.0+ compared with 25.0-29.9). People with type 2 diabetes had a lower 
odds of WM referral than those without (OR 0.89, 95% CI 0.87-0.92). 
There were no differences between rural and urban GP practices, however, 
differences were seen across regions. 
Conclusions: The prevalence of adult overweight and obesity recorded in 
primary care is half that reported by the Health Survey for England (64%) 
indicating underreporting/underdiagnosis in primary care. A very small 
percentage of those eligible for a WM referral according to national guid-
ance received one. Qualitative work is underway to understand factors 
influencing referral to WM from primary care and help explain observed 
differences across patient characteristics and region.

PO4.29
Remotely-delivered dietary coaching increases retention 
in patients with nutrition-related diseases

Kanehl, P.; Jones, L.; Schirmann, F.
Oviva AG, Germany

Introduction: Patients’ adherence is crucial for the success of dietary 
counselling. Here, we investigate the effects of coaching delivery (phone, 
app or face-to-face) on patient retention (i.e. completion of all available 
coaching sessions) to determine which combination of delivery modes 
best drives adherence. 
Methods: We evaluated data from 19.990 CH patients with nutrient-re-
lated diseases (e.g., obesity 45%, gastrointestinal disease 14%, diabetes 
mellitus 11%, other 30%), coached by 99 nutritionists since 2020. We 
modelled patient retention as the number of attended counselling sessions 
using a Geometric distribution with session churn probability as param-
eter, using Bayesian statistical inference with weakly informative priors. 
Coaching delivery was defined as relative employment of the three follow-
ing means of communication: phone, app, or face-to-face.
Results: We identified two main delivery modes: One, primarily face-to-
face delivery mixed with a few app and phone sessions, and two, remote 
delivery with primarily phone and app sessions. While face-to-face deliv-
ery was more frequently used, we found high (dark green) and very high 
(blue) retention in both delivery modes, with the relative fraction being 
even higher within the remote delivery mode. 
Conclusion: Remotely delivered coaching achieves on average similar or 
better retention as traditional face-to-face coaching. Based on this, scaling 
remote coaching (phone + app) could be instrumental to drive adherence 
and, as a consequence, clinical results. Further research needs to identify 
an optimal mix of delivery modes to foster maximum adherence, while 
acknowledging patients’ diverging delivery preferences and susceptibility.

Ternary scatter plot of 99 Swiss coaches. The marker location is derived 
from the relative fractions of app, phone and face-to-face  coaching. The 
colour indicates the expected lifetime-value in units of sessions/patient.

Fig. 1. Ternary scatter plot of 99 Swiss coaches.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts164

PO4.30
Obesity mediates physical activity and cardiometabolic risk 
factor responses to a multi-component behaviour change 
intervention

Ruettger, K.1; Clemes, S. A.1; Varela Mato, V.1; Chen, Y.1; Edwardson, C. L.2; 
Guest, A.1; Gilson, N. D.4; Gray, L. J.5; Paine, N. J.1; Sherry, A. P.1;  
Sayyah, M.1; Yates, T.3; King, J. A.1
1School of Sport, Exercise and Health Sciences, Loughborough University, 
Loughborough, United Kingdom 
2NIHR Leicester Biomedical Research Centre, Leicester, United Kingdom 
3Diabetes Research Centre, University of Leicester, Leicester, United Kingdom 
4School of Human Movement and Nutrition Sciences, University of Queensland, 
Brisbane, Australia 
5Department of Health Sciences, University of Leicester, Leicester, UK

Introduction: The prevalence of obesity and related metabolic risk 
factors are higher in UK heavy goods vehicle (HGV) drivers than the 
general population. The Structured Health Intervention for Truckers 
(SHIFT) was developed as a 6-month, theory driven health behaviour 
change intervention seeking to increase physical activity, reduce sitting 
and enhance cardiometabolic health in this underserved occupational 
group. Our recent randomised controlled trial (RCT) demonstrated that 
SHIFT improved HGV driver’s physical activity and reduced sitting time 
(ISRCTN10483894.). This secondary analysis determined whether inter-
vention response efficacy was mediated by obesity classification. 
Methods: HGV drivers were recruited from 25 UK depots from a large 
logistics company. At baseline (pre-randomization) and 6-months, par-
ticipants received a detailed health assessment including anthropometric 
profiling and determination of basic cardiometabolic health biomarkers 
(HbA1c, total cholesterol, LDL-C, HDL-C). Habitual activity and sitting 
time were also measured over 8 days using activPAL3 micro acceler-
ometers. Drivers in depots randomised to the SHIFT arm (12 out of 25 
sites) received a 6-hour educational, interactive group-based behaviour-
change session, health coach support, and equipment provision (Fitbit® 
and resistance bands/balls for a ‘cab workout’). For the present analyses, 
participants were divided into two BMI-based categories (<30 kg/m2: 
non-obese; >30 kg/m2 obese), comparisons between the control and 
intervention groups within each BMI category were undertaken using 
generalised linear models.
Results: 244 participants (age: [median (IQR)] 49 (15) years, 98.4% male, 
131 non-obese & 113 obese) provided sufficient anthropometric and 
cardiometabolic data at baseline and 6 months. 207 participants pro-
vided at least one day of valid activPAL data at baseline and 6 months 
and were included in the physical activity analysis. In drivers with obe-
sity, significant differences in weight (adjusted mean difference between 
groups: -2.37kg, 95% CI: -4.39, -0.34, p=0.022), BMI (-0.7 kg/m2, 95% CI: 
-1.35, -0.06, p=0.032), waist circumference (-2.47cm, 95% CI: -4.88,-0.05, 
p=0.045), neck circumference (-0.89cm, 95% CI: -1.59, -0.20, p=0.011) 
and HDL-Cholesterol (0.08mmol/l, 95% CI: 0.01, 0.15, p=0.020) were 
found at 6 months follow-up in favour of the intervention arm, relative 
to controls. Additionally, in drivers with obesity there was a significant 
difference in steps (adjusted mean difference: 1827 steps/day, 95% CI: 968, 
2686, p<0.001) and other activity-related markers at 6 months in favour 
of the intervention arm. No intervention effects in cardiometabolic or PA 
markers were observed in drivers without obesity, when compared to the 
control group.
Conclusion: The SHIFT programme led to a clinically meaningful differ-
ence in multiple cardiometabolic markers and physical activity in partic-
ipants with obesity at 6-months. The programme appears to be effective 
for HGV drivers with obesity and offers potential for inclusion in driver 
training courses to promote activity in this at-risk, underserved, and hard-
to-reach essential occupational group.

PO4.31
Creation of a tool about weight bias, targeting communication 
between people with obesity and healthcare professionals

Caillet, R.
Centre Nutritionnel, Hôpitaux Civils de Colmar, France

Introduction: Obesity stigma, due to weight bias, is a healthcare barrier 
for people with obesity and creates suffering. Obesity has many causes and 
is beyond individual control. Efforts should be made to escape from the 
“people get the weight they deserve” paradigm and stereotyped answer 
given by caregivers: “reduce food intake and increase physical activity”. 
Empathy and facilitation for healthcare access should be encouraged. 
Patients’ words must be valued, their subjectivity enlightened by science 
and reality, and translated to caregivers, to re-establish communication, 
source of Care.
Methods: Six patient expressions have been interpreted with current 
knowledge, for six posters for healthcare places, created under Creative 
Commons License: By-Nc-Nd.
Each one figures an expression, explains its reality, refers to a scientific arti-
cle, sums up the causes of obesity, and calls for action against weight bias.
Results: “I come from a big boned family”: the role of genetics in obe-
sity has been described since 1993 (1) yet is often ignored by patients and 
caregivers.
“I put on weight with everything”: food intake creates fat despite peri-
ods of control by bringing body into saving mechanisms, especially after 
severe caloric restriction (2).
“I almost stopped eating”: despite reasonable energy intake, the energy 
balance can be positive and promote storage due to a decrease of resting 
energy expenditure (3).
“What about hormones?”: eating behavior and bodyweight are the result 
of neurobiological and psychological mechanisms regulating food intake 
and energy storage or expenditure (4).
“I tried everything”: Body has adaptive mechanisms of resistance to 
weight loss (5).
“Just looking at food makes me gain weight”: physiological, cognitive and 
behavioral mechanisms of counter-regulation of weight loss are stimu-
lated by frustration and calorie restriction (6).
Conclusion: These posters can be adapted for people with obesity in gen-
eral practitioners’ waiting rooms, or as therapeutic education support, by 
replacing the expression “Let’s overcome our weight bias” by “In trouble 
with your weight? Your doctor can help you!”.
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One of the six posters.

Fig. 1. Patients’ words.

PO4.32
Eight-year trends in obesity-related complications in a 
US population with obesity: a retrospective cohort study

Evans, M.1; DeKoven, M.2; de Laguiche, E.3; Divino, V.2; Faurby, M.3; 
Lundegaard Haase, C.3; Sommer Matthiessen, K.3; Pearson–Stuttard, J.4
1University Hospital, Llandough, Penarth, Cardiff, UK 
2IQVIA, Falls Church, USA 
3Novo Nordisk A/S, Søborg, Denmark 
4Lane Clark & Peacock LLP, London, UK

Introduction: Many individuals with obesity experience one of several 
obesity-related complications (ORCs), which contribute to increased 
morbidity, mortality and healthcare resource utilization. It is important 
that clinicians, payers and other decision-makers can identify the indi-
viduals with the greatest unmet need for weight management that could 
help to prevent ORCs; however, there are few recent published data on the 
progression of ORCs over time, and the relationship between BMI and 
these conditions. In this real-world study, we describe the development 
of ORCs over time in individuals with obesity in the USA, according to 
obesity class at baseline.
Methods: Adults (≥ 18 years old) were identified in the IQVIA 
Ambulatory Electronic Medical Records database and linked to the IQVIA 
PharMetrics® Plus administrative claims database. Individuals with a BMI 
measurement of 30–<70 kg/m² during the index period (1 January 2007–
31 March 2012), and with continuous enrolment for ≥ 1 year pre-index 
(baseline year) and ≥ 8 years post-index (follow-up) were included in the 
analysis. The index date was the date of BMI measurement; individuals 
were divided into three cohorts: obesity classes I (BMI 30–<35 kg/m²), 
II (BMI 35–<40 kg/m²) and III (BMI 40–<70 kg/m²). Individuals were 
excluded if they were pregnant or had cancer in the baseline year. The 
percentage of individuals with an ORC each year was calculated using the 
relevant ORC diagnosis code in their records for that year. 
Results: Baseline characteristics for individuals with obesity class I (n = 
17,892), II (n = 6550) and III (n = 4141) are shown in Table 1. Hypertension 
and musculoskeletal pain were the most frequently recorded conditions 
at all timepoints (Table 2). The presence of individual ORCs generally 
increased from the baseline year (year 0) to year 8 (Figure 1 and Table 2). 
The relative increase in ORCs from the baseline year to year 8 was greater 
for individuals in higher obesity classes for some ORCs, but not others, 
and was generally highest for the ORCs that were least frequent pre-index. 
For example, heart failure with preserved ejection fraction (HFpEF) was 
5–8-times more frequent in year 8 (0.35%, 0.75%, 1.06% of individuals 
with class I, II and III obesity) than in the baseline year (0.06%, 0.09%, 
0.12%), whereas type 2 diabetes (T2D) approximately doubled from the 
baseline year to year 8 in all obesity classes (Figure 1). In individuals with 
class III obesity, chronic kidney disease (CKD) was 6 times more common 
in year 8 (4.40%) than in the baseline year (0.68%; Table 2).
Conclusion: In people with obesity, the frequency of ORCs increases over 
time, and this increase is more pronounced in individuals in higher obe-
sity classes. After 8 years, the frequency of T2D had more than doubled 
from the baseline year, and larger relative increases were seen for HFpEF 
and CKD, especially for the higher obesity classes.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts166

Tab. 1. Tab. 2.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts 167

Fig. 1.

PO4.33
Different vitamin B12 absorption in different types of bariatric 
surgery: a retrospective observational multicenter study on 
the assessment of vitamin B12 sublingual supplementation 
in 102 patients

Daniela, D.1; Antonio, Z. M.2; Dario, M.3; Sergio, G.4; Daniela, O.5;  
Michela, D.1; Lidia, G.1; Gianleone, D.1; Federico, V.1; Fabrizio, M.1
1Division of Endocrinology and Diabetology, Sant’Anna Hospital – ASST Lariana, 
Como, Italy 
2Division of General Surgery, Fatebenefratelli Hospital, Milan, Italy 
3Division of General Surgery, Desio Hospital, ASST Brianza, Monza and 
Brianza, Italy 
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Introduction: In clinical practice, vitamin B12 supplementation after 
bariatric surgery is performed by injection. However, the parenteral route 
can cause poor compliance and lead to a drop-out of therapy. The aim of 
this study was to evaluate the effectiveness of the sublingual treatment 
with vitamin B12 and the deficiency status of vitamin B12 following major 
bariatric surgery.
Patients and Methods: This was an observational multicenter study 
involving 125 patients (F 73.6% and M 26.4%; mean age 48 years) treated 
with sublingual vitamin B12 formulation for vitamin B12 deficiency. Of 

these 46.6% received Roux-en-Y gastric bypass (RYGB), 33,6 % laparo-
scopic sleeve gastrectomy (LSG) and 12.0% mini gastric bypass (MGB). 
All 14 patients undergoing GBM were older and diabetic. Of these, 10 
were on pump inhibitor therapy. Patients received supplementation ther-
apy with sublingual Vitamin B12 shortly after bariatric surgery and con-
tinued therapy throughout the whole first year, a formulation based on 
1000 mcg of cobalamin in the form of active metabolites (500 mcg adeno-
sylcobalamin and 500 mcg methylcobalamin), specifically formulated to 
be administered only once a week. Patients were measured serum vitamin 
B12 at baseline and after 6 and 12-month follow-up. If B12 levels were 
in normal range after 6 months in LSG patients were invited to suspend 
therapy and control blood levels at 12 months
Results: At baseline, before bariatric surgery, 44.4%, 59.0% and 78.5% of 
patients had vitamin B12 levels <400 pg/L respectively in RYGB, LSG and 
MGB groups. After 6 and 12-month follow-up, in RYGB group only 25.9% 
and 16.6% of patients kept having vitamin B12 deficiency. In LSG group, 
17.8% and 18.4% of patients had this deficiency, while in MGB group, 50% 
and 35.7% of patients had vitamin B12 deficiency after 6 and 12 months 
of sublingual supplementation, though B12 supplementation has been 
adjusted to 5000 UI/week.
Conclusion: Bariatric surgery is a contributing factor in vitamin B12 defi-
ciency, but it is noteworthy that more than half of patients waiting for 
surgery already had vitamin B12 levels below normal range. Sublingual 
administration of vitamin B12 has proven to be effective, safe and pleasing 
to patients. This route of supplementation resulted in a significant increase 
in vitamin B12 levels in LSG and RYGB. In patients treated with MGB, the 
increase of vitamin B12 was moderate thus requiring an increase in sup-
plementation of sublingual vitamin B12. It is possible that in MGB surgery 
there is greater interference in the mechanisms of activation / absorption 
/ transport of vitamin B12.

PO4.34
EpiSign DNA methylation test: a new diagnostic tool 
for genetic obesity disorders

Kleinendorst, L.; Alders, M.; Van Haelst, M. M.
Department of Human Genetics, Amsterdam UMC, University of Amsterdam, 
Amsterdam, The Netherlands

Introduction: In around 1-5% of adults and children with severe obe-
sity a genetic aberration can be found as the main cause of the obesity. In 
the past few years, clinical diagnostics for genetic obesity disorders have 
expanded to gene panels and exome sequencing. As more genes are ana-
lyzed with these techniques, the chances of finding variants of uncertain 
clinical significance (VUS) are much higher than before. Our laboratory 
and other groups have shown that several genetic disorders show a typical 
DNA methylation “episignature”, which can aid in the interpretation of 
unclear genetic findings. We here describe the recent implementation of 
this technique in the clinical setting of obesity genetics.
Methods: In 2019, the EpiSign DNA methylation test was first introduced 
by our laboratory in collaboration with London Health Sciences Centre in 
Canada. The EpiSign test is a genome-wide DNA methylation assay using 
Illumina Infinium EPIC arrays. In our diagnostic laboratory EpiSign 
DNA methylation testing is currently offered for 66 disorders, of which 
several are associated with obesity. Clinicians can now order this test for 
all patients with a VUS in one of these genes.
Results: Since we launched the test in 2019, 550 EpiSign tests have been 
requested. In 319 cases the reason for the request was a VUS in one of 
the genes in the EpiSign panel. In 130 of these cases the methylation 
profile matched the syndrome-specific profile, supporting that specific 
diagnosis. We here describe several of these patients in which a VUS in 
an obesity-associated gene was identified for which EpiSign testing was 
possible. A clear example of the clinical impact of EpiSign was the case 
of a 32-year old man with intellectual disability, tall stature, and severe 
obesity with hyperphagia. He first visited our obesity genetics clinic in 
2014, but we were not able to establish a definitive diagnosis. Last year, we 
were finally able to diagnose him with Tatton-Brown-Rahman syndrome 
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using EpiSign. Three other patients with a VUS in DNMT3A were tested 
with EpiSign as well. In another patient with severe obesity and intellec-
tual disability we found the typical SOX11 signature, leading to the diag-
nosis of Coffin-Siris syndrome. For two patients with a VUS in PHF6 we 
could make the diagnosis Borjeson-Forssman-Lehmann syndrome less 
likely with the EpiSign test. Lastly, nine patients with an EHMT1 VUS 
were tested, which could confirm the diagnosis of Kleefstra syndrome in 
four of them.
Conclusion: We show that DNA methylation episignature analysis is a 
valuable new tool for diagnosing genetic obesity disorders. We are now 
developing new episignatures for other genetic obesity disorders such 
as MYT1L-associated neurodevelopmental disorder, Chung-Jansen syn-
drome, 16p11.2 deletion syndrome and SH2B1 deficiency.

PO4.35
Metabolic differences in a multi-ethnic birth cohort contribute 
to disparity of risk for gestational diabetes: A Mendelian 
Randomisation analysis of metabolites

Fuller, H.1; Iles, M. M.2; Moore, J.1; Zulyniak, M. A.1
1Nutritional Epidemiology Group, School of Food Science and Nutrition, 
University of Leeds, Woodhouse Lane, Woodhouse, Leeds, LS2 9JT, UK 
2Leeds Institute of Medical Research, Worsley Building, University of Leeds, 
Clarendon Way, Woodhouse, Leeds, LS2 9JT, UK. Leeds Institute for Data 
Analytics, Worsley Building, University of Leeds, Woodhouse, University of 
Leeds, Clarendon Way, Woodhouse, Leeds, LS2 9JT, UK

Metabolic differences in a multi-ethnic birth cohort contribute to dispar-
ity of risk for gestational diabetes: A Mendelian Randomisation analysis 
of metabolites. 
Introduction: Gestational diabetes mellitus (GDM) affects 1 in 7 preg-
nancies globally, however South Asians (SA) are at three times greater risk 
of developing GDM compared to white Europeans (WE)¹–². Although 
the aetiology of GDM remains unclear ²–³, the metabolome is of partic-
ular importance given the large-scale metabolic shifts that characterise 
pregnancy and GDM. With evidence suggesting that the metabolomes of 
SA and WE vary during pregnancy in both the absence and presence of 
GDM, it is possible that the metabolome also contributes towards some 
of the ethnic disparities in disease burden ⁴. To investigate this further, a 
one-sample Mendelian Randomisation (MR) approach was used to eval-
uate: (i) evidence of causality between metabolites and dysglycemia in 
a multi-ethnic birth cohort; and (ii) whether the identified associations 
were ethnic-specific.
Methods: Genetic data from 3668 SA and 3354 WE pregnant women 
were obtained from the Born in Bradford (BiB) cohort alongside quanti-
tative data for 146 metabolites collected before 28 weeks’ gestation from 
fasted plasma samples. Genome-wide association studies were performed 
in both ethnicities for all metabolite measures using linear mixed mod-
els and leave-one-out analyses, adjusted for principal component 1 to 
account for population stratification and parity. Following this, one-sam-
ple MR was performed for each individual metabolite against log-nor-
malised continuous glucose measures of fasting glucose and 2-hr post oral 
glucose tolerance test. 
Results: Associated genetic variants (p-value < 1 x 10-6) were identified 
for all 146 metabolites (93% F-value ≥10 for all instruments) in both eth-
nicities. MR analyses suggested that levels of XL-HDL, M-VLDL, L-HDL, 
and cholesterol metabolite classes promoted dysglycemia, while L-LDL, 
IDL, S-HDL and S-LDL are protective in both ethnicities. Ethnic-stratified 
analyses posited albumin and mean diameter of HDL as contributors and 
apolipoprotein A1, albumin, leucine as mitigators of dysglycemia in WEs, 
while n-6 PUFA associated with increased dysglycemia only in SAs.
Conclusions: Metabolites were associated with gestational dysglycemia; 
with lipoprotein cholesterols demonstrating the strongest effects in an 
ethnically diverse cohort. In WEs, reductions in albumin and ApoA1 
concentrations suggest dysregulation of cholesterol metabolism is an 
early contributor of gestational dysglycemia. Whereas, SAs appeared at 
increased risk from elevated levels of n-6 PUFA and their metabolites. 

Future work is required to investigate the biological mechanisms that 
underpin these associations and inform strategies to mitigate risk. 
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PO4.36
The Impacts of Fish Oil and/or Probiotic Intervention  
on Low-Grade Inflammation, IGFBP-1 and MMP-8 in 
Pregnancy: A Randomized, Placebo-Controlled, Double-Blind 
Clinical Trial
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Sorsa, T.4; Laitinen, K.1
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Introduction: Obesity related low-grade inflammation may be mediat-
ing factor in adverse maternal health effects, such as gestational diabetes 
mellitus. Similarly, preliminary evidence suggest that higher adiposity 
decreases concentrations of insulin-like growth factor binding-protein-1 
(IGFBP-1) and increases matrix metalloproteinase-8 (MMP-8) which 
may lead to insulin resistance. Thus, new means for regulating the low-
grade inflammation and other factors related to adverse pregnancy out-
comes are called for. The aim is to investigate the impact of fish oil and/
or probiotic supplementation from early pregnancy onwards on the low-
grade inflammation (serum high sensitivity C-reactive protein, hsCRP, 
concentration) and serum and vaginal concentrations of IGFBP-1, phos-
phorylated (ph) IGFBP-1, and MMP-8. 
Methods: In total 439 pregnant women with overweight and obesity 
received fish oil+placebo, probiotics+placebo, fish oil+probiotics and pla-
cebo+placebo from early pregnancy onwards throughout the pregnancy 
(fish oil: 1.9 g docosahexaenoic acid and 0.22 g eicosapentaenoic acid; 
probiotics: Lactobacillus rhamnosus HN001 and Bifidobacterium animalis 
ssp. lactis 420, 10^10 colony-forming units each). Serum and vaginal sam-
ples were collected at early (mean 13.8 ± 2.1 gestational weeks) and late 
(mean 35.2 ± 1.0 gestational weeks) pregnancy. Serum hsCRP and both 
serum and vaginal IGFBP-1, phIGFBP-1 and MMP-8 were analysed by 
immunoassays. Pre-pregnancy body mass index (BMI) (kg/m²) was cal-
culated by dividing self-reported weight by height measured in the early 
pregnancy. Overweight was defined as BMI ≥25 kg/m², while obesity as 
BMI ≥30 kg/m². 
Results: The dietary intervention had no effect on the low-grade inflam-
mation, phIGFBP-1, IGFBP-1 or MMP-8. However, the effect of the inter-
vention was modified by obesity status: the change in serum IGFBP-1 
(p=0.04) and MMP-8 (p=0.03) was affected by pre-pregnancy BMI. These 
were related to differences between pregnant women with overweight 
and obesity, serum MMP-8 decreased in pregnant women with obesity 
in probiotics+placebo-group (p=0.02) and decreased more in pregnant 
women with obesity compared to pregnant women with overweight in 
fish oil+probiotics-group (p=0.03) whereas IGFBP-1 increased more in 
pregnant women with obesity in fish oil+probiotics-group (p=0.008) 
compared to pregnant women with overweight.
Conclusions: The intervention effect was influenced by obesity status. The 
results indicate that pregnant women with high BMI may benefit from the 
dietary co-supplementation of fish oil and probiotics. However, further 
studies are called for to confirm the findings.
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Serum metabolome in pregnant women with overweight or 
obesity: intervention with fish oil and/or probiotics
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4Department of Computing, University of Turku

Introduction: Overweight and obesity may predispose both the mother 
and her child to metabolic aberrations and health complications including 
gestational diabetes (GDM). Fish oil and probiotics may modulate metab-
olism. We investigate whether supplementation of fish oil and/or probiot-
ics modify metabolism during pregnancy as analyzed by metabolomics.
Methods: Serum metabolites were analyzed with a targeted NMR-
approach in early and late pregnancy of pregnant women (n = 358) with 
overweight or obesity (39.7% of the women). The women received fish 
oil+placebo, probiotics+placebo, fish oil+probiotics or placebo+placebo 
from early pregnancy onwards (fish oil capsules contained 1.9 g docosa-
hexaenoic acid and 0.22 g eicosapentaenoic acid and probiotic capsules 
contained Lactobacillus rhamnosus HN001 and Bifidobacterium anima-
lis ssp. lactis 420, 10¹º colony-forming units each). GDM was diagnosed 
(22.6% of the women) by oral glucose tolerance test.
Results: In the combination group 35 out of 228 metabolites differed from 
the placebo group, mainly concentrations of triglycerides in medium 
HDL-particles and mean diameter of VLDL-particles. Nine metabolites 
differed in the fish oil+placebo group, but none in the probiotics+placebo 
group when compared to placebo+placebo group. The intervention effect 
was influenced by maternal GDM status, as the changes in the metabolites 
due to the intervention were observed in women without GDM but not 
in those with GDM. 
Conclusion: Intake of fish oil, and fish oil in combination with probiot-
ics modified serum lipids in pregnant women with overweight or obesity, 
whilst no effects were seen with probiotics alone. The effects were most 
evident in the women without GDM. The combination of consuming fish 
oil and probiotics supplements during pregnancy may induce benefits for 
long term metabolic health in women with overweight or obesity who are 
at an increased risk for metabolic aberrations.

Reference
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Obesity and lipids: do individuals with obesity reach 
population LDL targets?
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Department of Endocrinology, Diabetology and Metabolic Diseases, Antwerp 
University Hospital, Edegem, Belgium

Background: Obesity is associated with an increased CV risk. Most lipid 
disturbances in obesity are high TG’s and low HDL cholesterol as seen 
in the metabolic syndrome, mainly in individuals living with abdominal 
obesity. Little however, is known about LDL cholesterol and how many 
individuals living with overweight or obesity reach population targets. In 
addition, no guidelines exist for this population at a higher risk for CV 
disease.
Methods: We retrospectively and cross-sectionally analyzed baseline 
lipid parameters and other cardiovascular risk markers in 4083 individ-
uals (78% women), aged > 18 years, presenting at the Antwerp Hospital 
Obesity Clinic (single center). Systemic Coronary Risk Estimation 2 
(SCORE-2) was calculated separately in the total population and in an 
over 40 y of age subgroup. Patients were classified as low, moderate and 
high risk, based on non-HDL cholesterol, age, smoking habits and blood 
pressure. Patients known with or treated for type 2 diabetes and subjects 

receiving lipid lowering therapy, were excluded. Conventional targets for 
the general population are 115 mg/dl for low risk and 100 mg/dl for mod-
erate risk individuals, respectively.
Results: Patient characteristics included a mean age of 41 ± 13 y, mean 
body weight of 102.9±21.7 kg and a mean BMI of 36.4 ± 6.4 kg/m². Mean 
waist circumference was 109.8 ± 15.4 cm and visceral fat content of 159 
± 81 cm². Median total cholesterol was 204 (179-229) mg/dl, HDL-C 52 
(43-63) mg/dl and LDL-C 125 (103-149) mg/dl. Median systolic blood 
pressure was 130 (120-140) mmHg; 22.3 % of our population were smok-
ers. Surprisingly, only a minority of individuals (n=30 ) were categorized 
as high risk patients, based on the SCORE-2 risk calculator, probably due 
to young age and near normal blood pressure data in our population. BMI 
levels (< or > 35 and > 40 respectively) did not modify the median LDL 
cholesterol level.
The proposed 115 mg/dl LDL-C target, was obtained by only 37.2% of the 
individuals. In the low risk subgroup (n= 3031) 58% had a LDL-C level 
above 115 mg/dl; in the moderate risk subgroup (n= 1011), 76.5% had a 
level above 115 mg/dl and 87% above 100 mg/dl.
Conclusion: In a large cohort of individuals living with overweight or 
obesity, risk identification by SCORE-2 seems not to reflect the poten-
tial CV risk. Most likely other components need to be included in the 
prediction models for individuals with obesity. Even considering the LDL 
population target of 115 mg/dl, almost half of our study patients did not 
reach that goal, suggesting that timely screening and potential interven-
tion should be considered, as proposed by the recent ESC guideline.

PO4.39
Preventive strategies on effects and complications 
of overweight and obesity on fetal health and early life: 
Futura project from genetic counselling to nutrition, 
a perspective studies during four years

Hugonin Rao, B.
Department of Maternal Child and Fetal Health - Azienda Toscana Centro

Introduction: The research project “FUTURA”, during last four years, 
analysed the connection between maternal weight, related metabolic dis-
eases, fetal health and early life effects during childhood and maternal age. 
The study involved two groups of different women, for many aspects as 
weight, unhealthy lifestyle, endocrine and metabolic conditions, as PCOS, 
prediabetes or diabetes, hypertension, cardiovascular diseases. The study, 
for women in preconception and in early pregnancy, and the following 
surveillance maternal fetal program, revealed the importance of a person-
alisated plan: first the weight management, the control of chronic condi-
tions ( diabetes, hypertension metabolic disorders) and early screening of 
antenatal care of NCDs and genetic metabolic diseases, the early diagnosis 
of pathologies, the nutritional status, the supplementations of adequate 
vitaminic support, specially iron, folate and myoinositol. The manage-
ment of maternal overweight and obesity disorders is fundamental for 
healthy neurodevelopment of fetus, for growth, assumptions of nutrients, 
for birth complications due birthweight, macrosomia. At the same time, 
the project supported and supports the mothers, post-partum and during 
the next years.
Materials and Methods: In 2018-2021, FUTURA project supported 460 
women (before,during and after pregnancy) into two groups: group 1 
of 280 women, with overweight, PCOS, metabolic diseases, 120 of this 
group with fertility issues, and group 2 of 180 women with obesity and 
chronic conditions, and with mutations of MTHFTR gene, responsible to 
high level of homocysteine (60 to 100 μmol/L) and predisposition for car-
diovascular diseases in preconception age and hypertension during preg-
nancy, after three years post-partum.
The personalisated plan, based for both two groups on antenatal care 
counselling, for first group based on Mediterranean adapted diet, with low 
carb regimen, supplementation of 1000 mg of myoinositol, surveillance 
of chronic diseases with application of reversal protocol for metabolic 
syndrome, physical activity with program “Healthy woman healthy mum: 
walk with the doc”. Lifestyle surveillance, genetic counselling for MTHFR 
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mutations, adapted physical activities, and the supplementation with 5,0 
mg of folic acid, adapted physical activity with “Yoga and walk with the 
doc” for group 2. 
Results: The 2 groups of patients improved the quality of management 
of their weight, chronic and metabolic conditions, with impact on repro-
ductive and perinatal health, because the program demonstrated that the 
inflammatory status, due to obesity and metabolic diseases, decreased 
with influence on fertility and perinatal health. At the same time, for the 
group with genetics mutations of MTHFR gene, the program reduced 
the risk of maternal complications and fetal issues.The improvement of 
maternal health status involved in the decreased of impact of obesity and 
related diseases after pregnancy also, with reduction of risks of diabetes 
and hypertension during the three years postpartum.
Conclusions: The management of comorbidities and complications due 
to maternal obesity influence positively the maternal fetal health status.

PO4.41
Time restricted eating improves glucose homeostasis in adults 
with type 2 diabetes but does not improve insulin sensitivity
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N.1; Moonen Kornips, E.1; Havekes, B.2; Schrauwen Hinderling, V.3; Hoeks, 
J.1; Schrauwen, P.1
1Department of Nutrition and Movement Sciences, NUTRIM School of Nutrition 
and Translational Research in Metabolism, Maastricht University Medical Centre, 
Maastricht, the Netherlands 
2Department of Internal Medicine, Division of Endocrinology, NUTRIM School 
of Nutrition and Translational Research in Metabolism, Maastricht University 
Medical Center, Maastricht, the Netherlands 
3Department of Radiology and Nuclear Medicine, NUTRIM School of Nutrition 
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Introduction: Time restricted eating (TRE) has been shown to improve 
metabolic health by restricting food intake to a limited time window, 
thereby lengthening the overnight fast. Previous TRE studies showed ben-
eficial metabolic health effects by restricting food intake to 6 – 8 hours 
during daytime. Whether a milder 10-hour TRE regime could also elicit 
beneficial effects on glucose homeostasis in overweight/obese individuals 
with type 2 diabetes remains unclear. We here investigated the effects of a 
10-hour TRE protocol on glucose homeostasis and energy metabolism in 
individuals with type 2 diabetes.
Methods: Fourteen volunteers with type 2 diabetes (BMI 30.5 ± 4.2 kg/
m2, HbA1c 6.4 ± 0.7%) participated in a 3-week TRE regime entailing 
daily food intake within a 10-hour window versus spreading food intake 
over ≥ 14 hours (control regime [CON]) using a randomized, cross-over 
design. During both study periods, volunteers were instructed to maintain 
their habitual dietary intake, sleep schedule, and level of physical activity. 
At the end of each period, insulin sensitivity was assessed with the hyper-
insulineamic-euglyceamic two-step clamp, and glucose homeostasis with 
24-hour continuous glucose monitor devices. As secondary outcomes, 
24-hour energy expenditure and substrate oxidation were measured by 
whole-room indirect calorimetry.
Results: TRE resulted in a lower fasting glucose (TRE versus CON, mean 
± SEM: 7.6 ± 1.3 versus 8.6 ± 1.5 mmol/l, p = 0.03) and 24-hour glucose 
levels (6.8 ± 1.1 versus 7.6 ± 1.8 mmol/l, p < 0.001). In addition, TRE 

resulted in more time spent in the normoglycemic range (range from 
4.4 – 7.2 mmol/l, p = 0.01). The clamp indicated no effects on hepatic and 
peripheral insulin sensitivity under TRE (p = 0.67 and p = 0.25, respec-
tively), but insulin-induced non-oxidative glucose disposal (NOGD) 
was higher under TRE (NOGD 4.3 ± 4.3 versus 1.5 ± 6.3 µmol/kg/min, 
p = 0.04). Twenty-four-hour energy expenditure remained unaffected, but 
24-hour glucose oxidation was lower with TRE (260.2 ± 28.4 versus 277.8 
± 38.7 g/day, p = 0.04). 
Conclusions: After 3-weeks of 10-hour daytime TRE, fasting glucose lev-
els were lower and the time spent in normoglycemia was higher compared 
to spreading daily food intake over at least 14 hours in adults with type 2 
diabetes. These data highlight TRE as an effective strategy for the treat-
ment of type 2 diabetes.

PO4.42
Digital therapeutic for obesity and concomitant metabolic 
risk factors

Colwell, N. S.1; Sheppard, A.2; Egan, J.2; Collins, D.3; Wienecke, G.4
1Cardiology, dept Medicine, Tipperary University Hospital, Ireland 
2Redicare, Cork, Ireland 
3Havant & Homewell Practice, Havant, UK 
4Bantry General Practice, Ireland

Introduction: There is a syndemic of obesity and diabetes mellitus. 
Lifestyle change is a Class I indication for managing cardiovascular 
risk factors such as obesity, hypertension, diabetes and dyslipidaemia. 
Implementation of effective lifestyle change for patients has proven diffi-
cult. Redicare Control is a digital therapeutic that fills this gap of lifestyle 
change for obesity and metabolic risk factors. We performed cohort stud-
ies on patients with overweight and obesity (OWO) with concomitant risk 
factors using Redicare Control, to implement lifestyle change in patients.
Methods: 364 patients were studied over a 4-32 week time-frame, between 
2015-2021 (Table 1). Patients were recruited from general practices, cor-
porates and the Irish Diabetes Association. Subjects enrolled on-line, 
completed a tailored educational programme, received dietary advice, 
moderated peer-peer support, lifestyle support by qualified personnel 
and supervision by a healthcare professional GP/Pharmacist (Fig  1). 
Parameters addressed were diet and exercise and measurements were 
weight, height, BMI, systolic and diastolic blood pressure (BP), HbA1c 
and lipids. 
Informed consent was obtained from participants and data stored in a 
GDPR compliant manner.
Results: There was a clinically significant reduction in average weight 
(6%), BMI (5.7%), HbA1c (13.6%) systolic BP (5.4%), diastolic BP (5.6%) 
and triglycerides (23%) with the programme (Table 1). Compliance with 
the programme was 80%.
Conclusion: The Redicare Control Digital therapeutic results in reduc-
tion of obesity and metabolic syndrome parameters in a broad range of 
patients in primary care and corporate settings.
The programme fits seamlessly into general practice care pathways and 
results in clinically meaningful reductions in obesity and metabolic syn-
drome parameters. The digital therapeutic compliments conventional 
medical therapy and results in reductions in medication burden for 
patients.
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monitoring system were included. A minimum of two, 2-week continu-
ous blood glucose profile over a one-year period were included for each 
individual. Time in range (TIR) was defined as blood glucose between 
3.9-10.0mmol/L. Glucose variability was assessed using percent coefficient 
of variation (%CV) of glucose readings. Anthropometric and Clinical 
information were collected using electronic patients’ records. Individuals 
were divided into 2 groups based on BMI: lean group (BMI<25kg/m²), 
and overweight/obesity group (BMI≥25kg/m²). Data was presented as 
median [IQR] or number (percentage). Statistical significance of differ-
ences found was assessed by Mann Whitney U test.
Results: 121 individuals were included; age 37.0 years [27.0-51.0]; female 
69/121 (57.0%); BMI 25.7kg/m² [22.6-30.4], and 66/121 (54.5%) had over-
weight/obesity. The overweight/obesity group compared to the lean group 
had higher HbA1c (67.0mmol/mol [58.3-77.8mmol/L] vs. 58.0mmol/mol 
[50.5-74.0]; p=0.027); similar time using the sensor (90.7% [73.8-97.0%] 
vs 87.8% [75.8-94.8%]; p=0.727); higher total daily insulin doses (59.5 
[41.1-87.5] vs 36.0units [28.0-41.0]; p<0.00001); lower TIR (43.8 [33.3-
54.6] vs. 56.7% [40.7-68.0%]; p=0.006); similar time in the hypoglycae-
mic range <3.9mmol/L (2.0% [1.0-5.7%] vs. 2.3% [1.0-4.5%]; p=0.992); 
higher average glucose (10.7mmol/L [9.5-12.1] vs. 9.4mmol/L [8.0-11.6]; 

Patient enrolled and seemlessly interacts with digital therapeutic to 
achieve lifestyle goals.

Fig. 1.

Tab. 1.

Significant reduction in obesity and metabolic syndrome parameters with 
use of digital therapeutic.

PO4.43
The association between overweight/obesity and glucose 
variability in adults with type 1 diabetes; a cross-sectional 
study

Cantley, N. W.1; El Mabruk, M.2; Inayat, B.2; Tatovic, D.2; Kahal, H.3
1Department of Clinical Biochemistry, Severn Pathology, Southmead Hospital, 
North Bristol NHS Trust, Bristol, United Kingdom, BS10 5NB 
2Department of Diabetes and Endocrinology, Southmead Hospital, North Bristol 
NHS Trust, Bristol, United Kingdom, BS10 5NB 
3Bristol Weight Management and Bariatric Service, Southmead Hospital, 
North Bristol NHS Trust, Bristol, United Kingdom, BS10 5NB

Introduction: Overweight and obesity are common in people with Type 
1 Diabetes (T1D) [1]. Continuous glucose monitoring (CGM) devices are 
widely used in individuals with T1D and provide an insight into glucose 
variability in these individuals [2]. The effect of overweight and obesity on 
glucose variability in people with T1D is unknown.
Methods: A retrospective study examining people with T1D attending a 
secondary care diabetes service. Only individuals with a body mass index 
(BMI) measurement and who were using Freestyle Libre flash glucose 
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Early changes in enteral hormones and adipokines following 
bariatric surgery: a pilot study

Handjieva-Darlenska, T.1; Kalinkova, M.1; Kalinkova, I.1; Mihaylova, V.1; 
Grozdev, K.2
1Department of pharmacology and toxicology, Medical University, Medical 
Faculty, Sofia, Bulgaria 
2Department of surgery, Medical University of Sofia; Center for treatment of 
obesity and bariatric surgery, Alexandrovska University Hospital, Sofia, Bulgaria

Introduction: Obesity is a growing problem in Bulgaria where approxi-
mately 60% of the adult population is suffering from overweight and obe-
sity. However, bariatric/ metabolic surgery is a new therapeutic approach 
in severe obesity in Bulgaria. There is a huge lack of scientific data con-
cerning changes in anthropometric, biochemical and hormonal param-
eters following bariatric surgery in the Bulgarian cohort. Thereafter, the 
aim of our pilot study was to evaluate the early changes (six months after 
surgery) in blood levels of gastro-intestinal hormones (ghrelin and chole-
cystokinin) and adipokines (leptin and adiponectin) as well as anthropo-
metric measurements in obese patients after bariatric/ metabolic surgery.
Methods: A total of fifteen subjects were screened, nine (1 men and 8 
women) of them were eligible for inclusion in the study, and under-
went a bariatric surgery (1 sleeve gastrectomy, 7 RYGB, 1 mini-bypass). 
The average age was 36 years. Before and six months after the interven-
tion anthropometric, qualitative tissue parameters, and blood levels of 
ghrelin, cholecystokinin, leptin and adiponectin were taken. ELISA kits 
(BioVendor, Czech Republic) were used for determination of the hor-
monal plasma levels. 
Results: The results showed a decrease in body weight (kg, 82 vs. 62), 
body mass index (kg/m2, 29 vs. 21), fat mass (%, 35 vs. 26), and fat mass 
tissue (kg, 39 vs. 37) before and six months after the bariatric surgery, 
respectively. The data demonstrated a significant reduction in plasma 
leptin levels (ng/ ml, 47.9 vs. 25.2, p= 0.001), and a reduction in plasma 
levels of cholecystokinin (pg/ ml, 361 vs. 295) before and after the inter-
vention. Moreover, an increased plasma levels of ghrelin (pg/ ml, 69 vs. 
115), and adiponectin (pg/ ml, 13239 vs. 16254). 
Conclusion: Bariatric surgery leads to significant weight reduction and 
alterations in other metabolic parameters. It also improves the overall 
metabolic status and regulation of appetite. The major limitation of this 
study is the small number of participants due to the COVID-19 pandemic 
in Bulgaria during the project period.

PO4.46
The effects of a combined lifestyle intervention program 
on low-grade inflammation and metabolic health

De Hoogh, I. M.; Oosterman, J. E.; Kamstra, K.; Smid, D.; Van Den Brink, W.; 
Pasman, W. J.; Wopereis, S.
Research Group Microbiology & Systems Biology, the Netherlands Organisation 
for Applied Scientific Research (TNO), Zeist, the Netherlands

Introduction: The conditions overweight and obesity, especially when 
represented by abdominal fat accumulation, are associated with systemic 
low-grade inflammation. This low-grade inflammation is characterized by 
increased levels of circulating proinflammatory cytokines and fatty acids, 
which can interfere with normal insulin function thereby contributing to 
the development or progression of type 2 diabetes. Assessing the effects of 
a healthy lifestyle on reducing a state of low-grade inflammation in peo-
ple with obesity or type 2 diabetes is difficult. A composite biomarker, 
based on cytokine responses to a mixed-meal challenge test, may be more 
effective to evaluate effects of lifestyle interventions on low-grade inflam-
mation. In this study, we assessed the effects of a combined dietary and 
physical activity intervention (CLI; called “SLIMMER”), on low-grade 
inflammation and metabolic health. 

p=0.029), and higher CV of glucose readings (38.5% [34.9-42.5] vs. 36.3% 
[31.6-41.9]; p-value=0.048). There was a moderate correlation between 
BMI and total daily insulin requirements (r²=0.3816).
Conclusion: People with T1D and overweight/obesity have increased glu-
cose variability compared to lean individuals. The causes of the increased 
glucose variability and its impact on people with T1D require further 
evaluation.
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Treatment with the GLP-1R agonist liraglutide does not 
modify plasma GDF15 levels: results of the MAGNA VICTORIA 
Studies
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Background: GLP1 receptor agonism is a novel treatment option for 
patients with type 2 diabetes (T2D) that induces significant weight reduc-
tion, of which the underlying mechanisms are only partly known. Recently 
it has been shown that the weight reducing effect of the commonly 
used antidiabetic metformin is mediated by GDF15/GFRAL pathway. 
Therefore, we aimed to investigate the involvement of the GDF15/GFRAL 
pathway in the body weight-reducing effects of liraglutide treatment.
Methods: Plasma samples were obtained from white Caucasian and 
South Asian patients with T2D before and after 26 weeks of treatment 
with either liraglutide (n=45, age: 58±9 years, BMI: 32±4 kg/m) or placebo 
(n=51, age:57±9 years, BMI: 30±4 kg/m2). Plasma GDF15 concentrations 
were measured by Luminex.
Results: Treatment of T2D patients with liraglutide vs placebo for 26 
weeks decreased body weight (-4.1±3.7 vs -0.2±2.4 kg; p<0.001) without 
a significant reduction in HbA1c (-10.0±11.2 vs -7.2±9.2 mM, p=0.19). 
Liraglutide did not result in a greater change in plasma GDF15 levels (-144 
± 899 pg/ml vs -64 ± 818 pg/ml, p=0.65). For both liraglutide and placebo 
treatment, changes in plasma GDF15 levels did not correlate with changes 
in body weight (r=-0.242, p=0.11 vs r=0.006, p=0.67), nor with changes in 
HbA1c (r=-0.252, p=1.00 vs placebo r=0.114, p=0.44), and was not influ-
enced by sex and ethnicity. In addition, baseline plasma GDF15 levels did 
not correlate with the dose of metformin used (r=0.083, p=0.43).
Conclusion: Treatment of T2D patients with liraglutide for 26 weeks 
decreases body weight without affecting plasma GDF15 levels. This sug-
gests that the GDF15/GFRAL pathway is probably not involved in the 
body weight-reducing effect of liraglutide.
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Results: Having a partner/significant other who stimulates healthy behav-
ior was not significantly associated with T0-T1 weight loss (r=.298, p>.05). 
There was a significant association between living in a wealthy neighbor-
hood and weight loss (r=.287, P=.048). However, this correlation did not 
persist after adjustment for sex and age (r=.296, p>.05).
Conclusion: Our results suggest that living in a wealthy neighbourhood is 
of higher importance for CLI-induced weight loss success than perceived 
social support. Future research should investigate the reasons for this 
observation as well as the role of sex and age in this context.

Funding: Research relating to this abstract was funded by the Elisabeth 
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Introduction: The Well Now health and weight course teaches body 
respect and health gain for all. The course validates peoples’ lived expe-
riences and knowledge through group activities and discussion with the 
aim of helping people to better understand their food and body stories. 
Well Now explores different ways of knowing, including the use and limits 
of body signals, like energy levels, hunger, taste and emotions and helps 
people keep food and behaviours in perspective by drawing attention to 
other factors that impact on health and wellbeing. This study undertook a 
service evaluation of the Well Now course to understand its acceptability 
for participants and its impact on diet quality, food preoccupation, physi-
cal activity and mental wellbeing.
Methods: This service evaluation combined quantitative pre- and post-
course measures with telephone interviews with previous attendees. 
Paired t-tests were used to determine if there were statistically significant 
differences in the intended outcomes and semi-structured qualitative tele-
phone interviews were undertaken with previous attendees 6-12 months 
after attendance to understand how participants experienced the Well 
Now course. 
Results: Significant improvements were demonstrated in diet quality, food 
preoccupation, physical activity and mental wellbeing outcomes. Medium 
effect sizes are demonstrated for mental wellbeing and diet quality, with 
smaller effect sizes shown for physical activity and food preoccupation. 
The weight and Body Mass Index (BMI) of attendees remained stable in 
this timeframe. The qualitative data corroborates and extends elements 
of the quantitative outcomes and highlights areas of the course that may 
benefit from further development and improvement. The findings further 
indicate that the Well Now approach is largely acceptable for attendees.
Conclusions: Well now’s non-judgemental holistic approach facilitates 
change for those who complete the course, and for those who do not. This 
health gain approach upholds non-maleficence and beneficence, and this 
is demonstrated with this service evaluation for both completers and par-
tial completers.

Methods: 55 participants (13 males, 42 females), aged 18-70 years, with 
overweight or obesity, that meet the inclusion criteria of the SLIMMER 
program were included in this study. Participants were followed during 
the first 6 months of the CLI. Body composition was measured at base-
line and end of study using the InBody770 body composition analyzer. 
The PhenFlex test, a mixed-meal challenge test, was used as a metabolic 
stress test to examine changes in metabolic and inflammatory status due 
to a CLI. 
Results: The study is currently ongoing. Preliminary analysis (n=30) 
shows significant improvements in BMI (-1.6 kg/m2 ± 1.6; p<0.001), 
body fat percentage (-3.5% ± 2.7; p<0.001), visceral fat area (-25.7cm2 
± 19.0; p<0.001) and fasting glucose (-0.4 mmol/L ± 0.8; p=0.017) after 
six months of the CLI. For fasting inflammatory markers, a significant 
decrease was seen in IL6 (-.37 pg/ml ±.90; p=0.046). Analysis on met-
abolic and inflammatory resilience, by using the composite biomarker 
based on the metabolic and cytokine response to a mixed-meal challenge, 
are yet to be performed and will be presented at ECO2022. 
Conclusion: Preliminary analysis showed promising results of this CLI on 
body composition and fasting glucose. Additionally, an improvement is 
observed in IL6. As previous work has shown that metabolic and inflam-
matory composite biomarkers, including postprandial data, are more sen-
sitive to lifestyle changes, we expect confirmation that this CLI can reduce 
low grade inflammation and that we can present the added value of using 
a mixed-meal based composite marker for evaluating such intervention 
effects. 
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Introduction: Low socioeconomic status and lack of social support have 
long been identified to be risk factors for weight gain and the develop-
ment of obesity (BMI ≥ 30 kg/m2). Far less is known about the role of 
these parameters in the context of weight loss, especially lifestyle interven-
tions. The aim of this study was therefore to explore the predictive value 
of a patients’ physical and social environment for weight loss success in 
response to a 1.5 years multidisciplinary combined lifestyle intervention 
(CLI) with cognitive behavioral therapy for patients with obesity.
Method: In this study, we included a total of 66 patients with obesity 
who underwent a CLI between October 2010 and June 2020. At baseline, 
patients were asked to complete a 20-item questionnaire assessing health 
and behavior of a partner/significant other as well as the socioeconomic 
environment; with focus on neighborhood characteristics. In addition, we 
measured anthropometrics at baseline (before the start of the interven-
tion, T0) and after 1.5 years (at the end of the program, T1). We investi-
gated the association of the physical and social environment parameters 
at baseline with relative change in weight between T0 and T1 using linear 
regression analysis, adjusted for sex and age.
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A) Partial spearman rank correlation between changes in  Veillonella 
abundance and EWL 12 months after surgery. B) Partial spearman rank 
 correlation between presurgery bacterial richness and changes in 
 Veillonella abundance. Correlations were adjusted for age, sex and bas-
al BMI.

Fig. 1. Correlations of changes in Veillonella abundance and variables 
of interest.
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Introduction: Vitamin D (VD) is involved in the pathways of production 
of Melatonin, the hormone involved in the regulation of human circa-
dian rhythms and sleep. The behavioral aspect of human circadian rhythm 
is represented by chronotype which is the attitude to carry most of the 
daily activities in the morning or in the evening. Both VD deficiency and 
evening chronotype (EC) are common findings in obesity and have been 
associated with an increased risk of developing cardiometabolic diseases. 
Thus the aim of this study was to investigate if VD levels are associated 
with chronotype categories in obesity.
Methods: Fiftyfive patients (43±13 years; BMI: 46±7 kg/m2; M/F: 17/38) 
were enrolled. Anthropometric parameters (BMI, waist circumference) 
and VD values were evaluated. 
Chronotype was assessed using question 19 on the Morningness-
Eveningness Questionnaire (MEQ). 
The presence of type 2 diabetes (T2D), hypertension and dyslipidemia 
were assessed.
Results: In all cohort 27 subjects (49.1%) were morning chronotype 
(MC), while the other 28 (50.9%) showed an EC. The prevalence of T2D, 
dyslipidemia and hypertension were the following: 14%, 64% and 14.5%, 
respectively. There was no significant difference in terms of prevalence of 
T2D (18% vs 11%; p= 0.154), dyslipidemia (63% vs 64%; p= 0.430) and 
hypertension (11% vs 18%; p= 0.331) between MC and EC. In all cohort 
the anthropometric parameters values were the following: BMI: 46±7 kg/
m2; Waist circumference (WC): 132±14 cm. Plasma VD concentration 
was 17±9 ng/ml.
Subjects with EC showed significantly higher values of BMI (50±8 vs 
43±5 kg/m2; p <0.001) and WC (137±15 vs 127±12 cm; p= 0.011), and 
lower plasma VD concentrations (14±7 vs 19±9 ng/ml; p= 0.032) com-
pared to MC.
Interestingly, a direct correlation between chronotype score and plasma 
VD concentration was found (r = 0.314; p = 0.049) thus suggesting that 
subjects with EC (i.e., subjects with low chronotype score) have more fre-
quently VD deficiency. In addition, the regression analysis, showed that 
BMI was most tightly associated with VD levels (β = -0.323; p = 0.032) 
followed by chronotype score (β = 0.340; p = 0.042).
Conclusion: In obesity, both low plasma VD concentrations and EC 
appear to be dependent on obesity. EC could contribute to further worsen 
VD deficiency-related cardiometabolic risk. Thus, the assessment of chro-
notype could become important in the management of obesity, because a 
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Introduction: Roux-en-Y gastric bypass (RYGB) restores bacterial rich-
ness and diversity and substantially alters the abundance of several bacte-
rial groups.1 In addition, it has been speculated that these alterations are 
related to the weight loss and metabolic improvements seen after surgery.2 
However, the geographical location is an important determinant of the 
gut microbiota composition.3 Few studies have followed these variations 
with long-follow-up, with no studies being conducted in Latin American 
populations, such as Mexico where there is a rising prevalence of obesity. 
The aim of this study was to characterize the changes in gut microbiota 
structure in a Mexican bariatric surgery cohort before and after RYGB.
Methods: We recruited 45 patients scheduled for RYGB at the Bariatric 
Surgery Program of the National Institute of Health Sciences and Nutrition 
in Mexico City. In addition to anthropometric and metabolic measure-
ments, stool samples were taken before the pre-surgical very-low-calorie 
diet and after 11-18 months of surgery. Fecal microbiota characterization 
was performed through 16S rRNA sequencing, and resulting sequences 
were processed using QIME. Paired Wilcoxon tests were performed to 
identify gut bacterial changes after surgery and FDR was used to correct 
for multiple comparisons. To reveal associations between the gut microbi-
ota and metabolic changes, spearman’s rank-order correlation coefficients 
were calculated between differentiated taxa and percent excess weight loss 
(%EWL).
Results: Mean EWL was 61.4 ± 26.6%, 68.0 ± 17.9% and 63.0 ± 21.1% at 
6, 12 and 24 months. Bariatric surgery increased alpha diversity estimates 
(Chao, Shannon index and observed OTUs, p<0.05), and significantly 
altered gut microbiota composition twelve months after surgery. After 
correction for multiple tests, four genera relative abundances were sig-
nificantly increased after surgery: Oscillospira, Veillonella, Streptococcus, 
and an unclassified genus from Enterobacteriaceae family (PFDR<0.1). 
Although the increase in diversity was not associated with EWL, the 
change in Veillonella abundance was associated with lower EWL, even 
after considering basal BMI (rho= -0.594, p= 0.011), meaning that those 
patients with a higher increase of Veillonella had lower EWL. Moreover, 
and higher Veillonella relative abundance was associated with a higher 
BMI after surgery (rho=0.648, p=0.002). Interestingly, lower bacterial 
richness before surgery was associated with a higher Veillonella increase 
after surgery (rho= -0.618, P= 0.006). The latter suggests that a lower bac-
terial richness before surgery could favor the bloom of certain oral-de-
rived bacterial that could negatively impact weight loss.
Conclusion: Bariatric surgery induces profound changes in microbiota 
composition and richness with certain genera more associated with less 
successful results. Moreover, the pre-surgical microbiota richness showed 
to have an impact on the abundance of certain genera after surgery, which 
resulted in lower EWL in this population.
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Methods: We enrolled people with obesity in the out-patient clinic from 
2019 to 2020. All people with obesity underwent XOWi (diet instruction, 
behavioral cognition and XRXPY oral administration) for at least eight 
weeks. Before and after intervention, we provided them questionnaires of 
Impact of Weight on Quality of Life-Lite (IWQOL-Lite). Data were col-
lected at the debut and the end of XOWi, including IWQOL-Lite, demo-
graphic data, body weight and body mass index, physical activity, etc. We 
used non-parametric tests for comparison and performed multivariable 
linear regression analysis to identify factors associated with improvement 
in HRQoL.
Results: A total of 127 Chinese people with obesity (female/male 93/34, 
average age 32.8±9.5 years) was involved. Those people underwent 
XOWi for twenty-four weeks at maximum. After XOWi, the average of 
body weight was decreased (92.8±17.2→86.7±17.0kg, p<0.001), body 
mass index was also decreased by (33.2±4.1→31.0±4.2 kg/m2, p<0.001). 
IWQOL-Lite scores were increased by 11.5% (74.1±13.5→82.6±11.7, 
p<0.001). The dimensions of physical function, self-esteem, sex life, pub-
lic pressure and work were totally improved (p<0.05). Linear regression 
showed that the improvement of IWQOL-Lite scores was significantly 
associated with duration of undergoing XOWi (β=0.294, p=0.004), qual-
ity of behavior therapy (β=0.305, p=0.003), and Initial IWQOL-Lite scores 
(β=-0.266, p=0.006).
Conclusion: XOWi may be profitable for losing body weight and improv-
ing HRQoL in Chinese people with obesity.
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Intro: Short sleep duration, circadian misalignment, and poor sleep 
quality have all been associated with decreased insulin sensitivity and 
increased risk of developing type 2 diabetes. Impaired glucose tolerance 
and beta-cell function are integrated parts in glucose regulation. The aim 
of this review is to investigate if different kinds of sleep manipulation 
affect glucose tolerance and beta-cell function. 
Methods: A systematic literature search was performed in three data 
bases. After a screening process, 35 articles were assessed to be eligible for 
the review. The majority of the studies included an intervention of sleep 
reduction (n=26). The remaining studies involved circadian misalignment 
(n=5), changes in sleep architecture through suppression of slow wave 
sleep (SWS) and rapid eye movement sleep (n=2), and sleep fragmenta-
tion (n=2). 
Results: The meta-analyses included only sleep restriction studies, 
because the other studies were too heterogenous to be included in a 
meta-analysis. In the meta-analyses, the disposition index (DI) and the 
acute insulin response to glucose (AIRg) were unchanged following sleep 
restriction, but the area under the curve (AUC) for glucose and insulin 
were significantly increased (standardized mean difference: 0.35 (95% CI: 
0.01; 0.67), p=0.04; 0.44 (95% CI: 0.14; 0.75), p=0.005). Too few circadian 
misalignment studies were conducted to conclude on effects on beta-cell 
function or glucose tolerance. However, the few studies indicated that 

chronotype-driven nutritional approach could contribute to switch sub-
jects with EC to MC, thus reducing the additional EC-related cardiomet-
abolic risk.
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Introduction: Bariatric surgery (BS) can induce the mitigation or reso-
lution of obesity associated co-morbidities, such as diabetes mellitus type 
2 (DM2). The effect of weight regain on these benefic outcomes remains 
understudied.
Objectives: To evaluate the effect of weight regain on glycemic control, 4 
years following BS in patients with DM2 and morbid obesity.
Methods: This was a retrospective observational study performed in obese 
patients submitted to BS between 01/2010 and 07/2017. Patients with 
DM2 (A1c ≥6.5%, fasting plasma glucose (FPG) ≥ 126 mg/dL or self-re-
port use of at least one medication for DM) were evaluated annually for 
changes in weight, glycemic control (A1C) and medication. Weight regain 
(WR) was assessed as a percentage of maximum weight lost. Different 
groups of WR were arbitrary defined (class 1: <10% minimal WR; class 
2: 10-20% moderate WR and class 3: >20% severe WR) and compared 
regarding glycemic control, measured by mean differences in A1c at year 
4 following BS, adjusted for type of surgery and anti-hyperglycemic drugs. 
Results: Among a population of 877 patients, 267 were identified as hav-
ing DM2. All patients with DM2 showed a statistically improved A1c 4 
years post BS, regardless the amount of WR (class 1: A1c 6.622 SD 0.122 
at baseline vs A1c 5.657 SD 0.08 at year 4, p<0.001; class 2: A1c 7.011 
SD 0.225 at baseline vs A1c 5.733 SD 0.068 at year 4, p<0.001; class 3: 
A1c: 6.457 SD 0.122 at baseline vs A1c 5.783 SD 0.054 at year 4, p<0.001). 
However, the improvement in A1c levels was less pronounced in patients 
with the greatest weight regain (class 1: - 0, 975, SD 0.112, class 2: -1.254 
SD 0.156; class 3: -0.679, SD 0.133, p< 0.05).
Conclusion: Significant weight regain associates with a decrease in the 
metabolic benefits associated with bariatric surgery. This study empha-
sizes the importance of long term weight control following surgery.

PO4.52
XRXPY-based obesity wellness intervention (XOWi) might 
improve HRQoL in Chinese people with obesity

Tao, F.; Liu, Z.
Department of Endocrinology, Shanghai Municipal Hospital of Traditional 
Chinese Medicine, Shanghai, China

Introduction: Obesity has been shown to negatively impact Health-
Related Quality of Life (HRQoL). Improved HRQoL is evident after 
weight loss, but not consistently demonstrated, due to variation in study 
populations and weight-loss interventions. XRXPY is a herbal decoction 
that has been used for years as an anti-obesity treatment in our clinic. This 
study was to explore whether XRXPY-based obesity wellness intervention 
(XOWi) could improve HRQoL in Chinese people with obesity.
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beta-cell function was affected by the physiological circadian rhythms 
rather than exposure to circadian misalignment, and glucose tolerance 
might be reduced as a result of circadian misalignment. SWS suppres-
sion resulted in a lowering of glucose tolerance and DI, but AIRg was not 
affected. Beta-cell function and glucose tolerance were not assessed in the 
sleep fragmentation studies.
Conclusion: The results of the included studies suggest that sleep restric-
tion and SWS suppression decrease glucose tolerance. Sleep manipulation 
did not affect beta-cell function measured with DI or AIRg except of SWS 
suppression which had a negative effect on beta-cell function, but more 
studies are needed to confirm these results.
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Intro: To better accommodate patients with obesity it seems imperative 
to adopt a person-centred approach in healthcare. Eight dimensions are 
important for person-centred care (PCC): patient preferences, physical 
comfort, coordination of care, emotional support, access to care, continu-
ity of care, information and education, and family and friends. The aim of 
this study was to explore the views of patients with obesity on the relative 
importance of the dimensions of PCC.
Methods: Q-methodology was used to study the views of 21 patients with 
obesity on PCC. Respondents were asked to rank 31 statements about the 
eight dimensions of PCC by level of personal significance. Using a by- 
person factor analysis distinct viewpoints were identified. The qualitative 
data was used to verify and specify the interpretation of the viewpoints.
Results: Five distinct views were identified: 1) “Someone who listens 
unbiased”, 2) “Everything should run smoothly”, 3) “Interpersonal com-
munication is key”, 4) “I want my independence”, and 5) “Support for 
myself and my loved ones”. 
Conclusion: Our findings highlight the necessity of tailored care in obe-
sity treatment and shed a light on aspects of care and support that are most 
important for patients with obesity.
Patient Contribution: Our sample consisted of patients. Patients were 
also involved in the development of the statement set through pilot testing.
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Introduction: Low-grade chronic inflammation is a common state in obe-
sity, associated with an overexpression of the pro-inflammatory cytokines 
such as the interleukin 6 (IL-6), leading to the decrease of nitric oxide 
and increase of reactive oxygen species, and the hepatic synthesis and 

secretion of the C-reactive protein (CRP) inflammatory marker. In the 
presence of adipose tissue storage, this can be associated with a decrease 
in the antioxidant concentrations, through the lowering of certain vita-
mins and other nutrients.
Vitamin C and nutrients such as the long chain omega-3 polyunsaturated 
fatty acids (LC w-3 PUFAs) included in the marine foods, were used to 
tackle inflamma¬tion associated with several diseases (cancers, cerebro-
vascular disease).
We aimed to investigate the effect of vitamin C and LC w-3 PUFAs on the 
reduction of the inflammatory markers, IL-6 and CRP, in adults having 
obesity.
Methods: N = 108 adults with obesity (BMI ≥ 30 kg/m2), 20-60 years 
old, and visiting three primary healthcare centres in Gaza City, Palestine, 
took part to the randomised controlled clinical trial (November 2013-May 
2014).
The study participants were randomly assigned to the LC w-3 PUFAs 
treatment (N=36, group 1), to the vitamin C treatment (N=36, group 2) or 
to the control group (N=36, group 3).
The interventions lasted 8 weeks. The group 1 received 1.0 g fish oil from 
sardine and anchovy per day, containing LC w-3 PUFAs, supplied in soft-
gel capsules (commercial formula) including 300 mg Eicosapentaenoic 
acid (EPA) and 200 mg docosahexaenoic acid (DHA).
The group 2 received 1 g vitamin C per day (500 mg twice per day), sup-
plied in tablets (C-Tamin-500 Tablets; Rekah Phar¬maceutical Industry 
Ltd, Holon, Israel) containing 500 mg vitamin C.
The control group did not receive any supplement. 
The change in the biochemical characteristics was assessed after 8 weeks 
of intervention.
Results: In the experimental groups, hs-CRP and IL-6 reduced signifi-
cantly after 8 weeks of Vitamin C administration.
Only hs-CRP reduced significantly after LC w-3 PUFAs administration.
The reduction in the control group did not reach the significance level.
Conclusion: LC w-3 PUFAs and vitamin C shall be used as protective 
factors and/or to tackle inflammation.

Tab. 1. Vitamin C administration: Changes observed in the biochemical 
measures

Mean±SD Mean±SD Test Value P Value

Pre-Intervention Post-Intervention

CRP (mg/L) 14.86±9.20 7.74±4.53 t = 5.137a <0.001*

IL-6 (pg/mL) 2.20±0.75 1.40±0.53 t = 5.927a <0.001*

* Difference is significant at the 0.05 level (2-tailed).

Tab. 2. LC w-3 PUFAs administration: Changes observed in the  biochemical 
measures

Mean±SD Mean±SD Test Value P value

Pre-Intervention Post-Intervention

CRP (mg/L) 14.78±10.73 8.49±6.69 t = 4.797 <0.001*

IL-6 (pg/mL 1.73±0.62 1.66±0.88 t = 0.403 =0.690*

* Difference is significant at the 0.05 level (2-tailed).

Tab. 3. Control group: Changes observed in the biochemical  measures

Mean±SD Mean±SD Test Value P Value

Pre-Intervention Post-Intervention

CRP (mg/L) 14.50±14.26 11.81±7.33 t = - 0.930 0.359

IL-6 (pg/mL) 1.95±0.75 2.01±0.87 t = - 0.390 0.699

* Difference is significant at the 0.05 level (2-tailed).
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Introduction: Bariatric surgery is the most effective treatment of obesity, 
leading to improvement of obesity-related metabolic comorbidities. The 
frequency of revisional bariatric surgery (BS) has increased. However, the 
relationship between revisional surgery and anthropometrics is not well 
established.
Objective: To compare weight loss during 2 years of follow-up of primary 
BS and revisional BS after failed adjustable gastric banding (AGB).
Methods: A retrospective unicentre cohort study including 1805 patients 
who underwent BS - roux-en-y gastric bypass (RYGB) and sleeve gastrec-
tomy (SG) between January 2010 and June 2020 and who were followed 
for at least 2 years was conducted. Patients who underwent revisional BS 
whose primary surgery was different from AGB were excluded.
Weight loss was compared among those who performed primary BS and 
those who underwent revisional surgery. The same analysis was per-
formed according to surgery technique.
Continuous variables were described as mean and standard deviation or 
as median and interquartile range, and compared using Student’s t-test, 
Mann-Whitney U test. 
Results: Most patients were women (85.8%) and a total of 218 (12.1%) 
patients were submitted to revisional surgery (72.9% RYGB and 37.1% 
SG). One and two years after surgery, the patients submitted to revi-
sional procedure lost less weight (at 1 year, percentage of total weight loss 
(%TWL): revisional 26.9±12.0% vs. primary 32.2±11.9%, p<0.001; at 2 
years: %TWL – 32.6±12.2 vs. 28.2±11.5%, respectively, p<0.001). Similar 
results were observed regardless of surgery technique. However, during 
the second year, the patients submitted to revisional surgery had higher 
WL (%TWL: 1.4±8.1% vs. 0.2±0.7%, respectively, p=0.029).
Conclusion: Revisional BS after failed AGB lead to less weight loss at 
short-term follow-up. Further studies with longer follow-up are need 
towards to understand the anthropometric evolution at longer-term.
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of Multiple Co-Morbidities
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Introduction: Obesity is increasing in prevalence globally and affects 
almost 20% of the adults in India. Obesity predisposes to all important 
diseases of adult life including type 2 diabetes(T2D), hypertension, coro-
nary artery disease(CAD) and is associated with increased morbidity and 
mortality. Despite these facts, most people with overweight(OW) or obe-
sity do not present with the same as medical problem and rather present 
with the associated co-morbid conditions. 

Aims and Objectives:
1. To assess the percentage of persons with high BMI and associated 

co-morbidities presenting with overweight or obesity as a medical 
problem and seeking medical treatment for obesity 

2. To assess the differences in prevalence of co-morbidities in persons 
presenting with overweight and obesity for medical management as 
compared to those not seeking medical help

Methodology: This is a retrospective observational study conducted in 
Asian Indian population of New Delhi, India. Since it’s a specialized clinic, 
most people visit us for management of diabetes, obesity and related 
comorbidities. Data for all the patients visiting during last 18 months was 
analyzed for whether the presenting complaints included OW or obesity, 
BMI values, presence of co-morbidities namely T2D, prediabetes, hyper-
tension, CAD, and dyslipidemia. Waist circumference and waist hip ratio 
were not measured due to COVID precautions. OW and obesity were 
defined using Asian-Indian specific BMI cut-off values. A BMI value of 
18-23kg/m2 was defined normal weight, a BMI of 23-25 as overweight 
and a BMI>25 as obesity.1 
Results: Clinical data of 1096 persons was screened. After excluding 125 
persons with BMI<23, 971 persons with BMI>23 kg/m2 were included 
in the study [540(55.61%)males, 431 females(44.39%), Age 9- 94 years]. 
Of these, only 175(18.02%) persons presented with complaints of OW 
or obesity(OB group) for medical management for the same, while 
796(81.98%) did not complaint of OW or obesity(Non-OB group) as 
a medical problem. People in the OB group were significantly younger 
(45.47±14.97vs52.16±13.83 years,p<0.0001) and had a higher BMI(32.8
7±4.97vs28.77±3.92,p<0.0001) than non-OB group. More females pre-
sented with OW or obesity as compared to males (53.14% vs 46.86%). All 
the persons were evaluated for presence of co-morbidities. In the non-OB 
group, significantly higher number of persons had at least one co-morbid-
ity[93.72%(746/796)vs82.18%(143/175),p<0.0001] as well as two or more 
co-morbidities(86.06% vs70.86%, p<0.0001) as compared to OB group. 
T2D was the most common co-morbidity in non-OB group(84.43%) 
while dyslipidemia was most common one in OB group(69.14%). 
Prevalence of prediabetes was significantly higher in OB group(11.43% 
vs 3.14%, p<0.0001) while that of T2D was significantly lower(64% vs 
84,43%, p<0.0001). 
Conclusion: Our study shows that most people with high BMI do not 
present with overweight and obesity as a medical problem or seek treat-
ment for the same, despite presence of multiple co-morbidities. This study 
underscores the need for identifying overweight and obesity as a disease 
in people presenting with co-morbidities. 
Reference
1) JAPI 2009;Vol.57:163–170.
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Background: Obesity (BMI ≥ 30 kg/m2) is a chronic and relapsing dis-
ease, associated numerous co-morbidities such as cardiovascular and 
psychiatric diseases, cancer, and arthritis. Lifestyle intervention is the cor-
nerstone of treatment of obesity, and is considered effective when weight 
loss of ≥ 5% is achieved. Most lifestyle intervention programs only empha-
size diet and exercise modification, however, the heterogeneous nature of 



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts178

the disease may necessitate a more comprehensive approach. Here, we 
describe changes in physiological, psychological and behavioral health 
outcomes in response to a multidisciplinary combined lifestyle interven-
tion (CLI) with cognitive behavioral therapy.
Methods: In this longitudinal study we evaluated 97 adult subjects with 
obesity (74 women; mean age: 42 years; mean BMI: 40.1 kg/m2). The 
1.5 year CLI comprised physical activity, cognitive behavioral therapy 
and dietary advise tailored to promote a healthy normocaloric diet. We 
assessed changes in physiological health (anthropometrics, metabolic and 
immune parameters), and we used questionnaires to assess psychological 
health (HADS, SCL-90, PSS, FNAES, RSE), quality of life (IWQoL-Lite), 
eating behavior (DEBQ, EDE-Q, FCQ-T) and physical activity (IPAQ). 
In a subset of participants, DEXA-scans (n=37) were also performed to 
assess body composition. Linear regressions were used to investigate the 
association between weight loss and changes in physiological and psycho-
logical health outcomes, corrected for sex and age.
Results: After 1.5 years, there was a mean 5.1% weight loss (p<.001) 
along with a 6.1% decrease in waist circumference (p<.001). Total fat 
mass (-9.8%) and abdominal fat (-13.9%) decreased significantly (both 
p<001), while fat free mass did not. Fasting insulin, HOMA-IR, HbA1c, 
triglycerides and LDL-C decreased significantly (all p<.01), and HDL-C 
increased (p<.05). Levels of the immune parameters IL1ra, VEGF, sIL2R, 
sMR were decreased at 1.5 years (all p<0.05). Also, HADS scores (p<.01) 
and SCL-90 total score (p<.05) decreased, indicating lower psychological 
symptomatology. IWQoL-Lite scores were increased at 1.5 years (p<.001), 
indicating higher quality of life. Changes in DEBQ, EDE-Q and FCQT 
scores showed decreases in problematic eating behaviors (p<.05) while 
physical activity increased significantly (p<.05). Metabolic improvements 
correlated with the amount of weight loss (p<.05), except for LDL (p>.05). 
However, changes in most immune parameters, parameters of psycho-
logical health, and eating behavior did not correlate with the amount of 
weight loss, except for changes in IL1ra (p <.001), IWQoL, PSS (both p 
<.05) and EDE-Q total score (p<.01).
Conclusion: We show that the value of a multidisciplinary treatment 
approach for patients with severe obesity lies not only in the successful 
weight loss and improvements of body composition itself, but also in 
the wide range of improvements in metabolic parameters, immunologi-
cal, psychological, psychosocial, dietary, and behavioural improvements. 
Although metabolic improvements are related to weight loss, immuno-
logical and psychological improvements are not necessarily related to 
amount of weight loss.

PO4.59
Clinical Finding on Body Mass Index in an Intellectual 
Disability Population during Covid-19

Boylan, P.1; Walsh, P.4; Benson, S.3; O’shea, D.2
1Ms Patricia Boylan Cheeverstown House Templeogue Dublin 6W, MHID SEEFIN 
HSE CHO7 
2Dr Patricia Walsh Cheeverstown House Templeogue Dublin 6W, MHID SEEFIN 
HSE CHO7 
3Ms Suzanne Benson Cheeverstown House Templeogue Dublin 6W, TUH, HSE 
CHO7 
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Obesity is more prevalent in adults with an Intellectual Disability (ID). 
Data on weight status and weight loss interventions in persons with an 
ID is scarce. Medication, anxiety/stress and metabolic diseases are among 
factors blamed for weight gain. Persons with an ID may not be sup-
ported to make good/healthy decisions about calorie intake, food choices 
and physical activity. We sought to ascertain the impact of Covid-19 on 
persons who attended the healthy lifestyle clinic up to and including 
November 2019, but for whom this clinic was not available during initial 
stage of Covid-19. Healthy lifestyle clinics returned in May 2021 giving an 
18 month period without ‘healthy lifestyle’ support.
Method: We reviewed 27 clinical files of individuals with ID who are 
living at home or in the community (5 Male; 22 Female) who attended 
a monthly ‘healthy lifestyle’ clinic from 2014-2021 where advice was 

available to the individual with ID, their family members & staff involved 
in food purchasing & preparation. Physical activity was also discussed at 
their review.
Out of the 27 files, 17 were eligible to be selected for this clinical audit. The 
initial time frame for which we extrapolated the data for weight review 
was from Nov. 2019 to Nov. 2021.
The normal clinical supports were not as available to the individuals sup-
ported at this clinic during this COVID-19 period with the exception of 
5 individuals who lived at home with their families and received exercise 
and dietary advice. 
The first face to face clinic (since November 2019) took place in May 2021, 
this clinic included food & exercise diary analysis, weight measurement 
along with biochemical testing for diabetes & thyroid dysfunction. 
The purpose of this clinical audit was to look at the possible impact Covid-
19 may have had in relation to Healthy Lifestyle & Exercise because of the 
closing of services, clubs etc.
Discussion: The findings in this small study during what was a very dif-
ficult time for the individuals we support pose many question for consid-
eration after reviewing them at their first clinic since Covid-19 started.
• Lack of social clubs, work and day services has had a positive effect for 
healthy lifestyle?
• Access to food at some social setting may have a negative impact on 
weight, this would need more in-depth questioning & analysis 
before any conclusion could be reached.
• Impact on MH with the lack of access to services & social settings?
Conclusions: This study highlights area’s the need further in-depth anal-
ysis in relation to our findings, which clearly indicate that during the spe-
cific period of Covid-19 a higher number of Individuals continued to lose 
weight rather than maintain or increase in weight.

PO4.60
Predictors of adherence to follow-up after bariatric surgery
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Gil Santos, S.2; Guerreiro, V.1; Sande, A.1; B Souto, S.1; Santos, A.1; Preto, J.1; 
Freitas, P.1; Carvalho, D.1
1Department of Endocrinology, Diabetes and Metabolism, Centro Hospitalar 
Universitário de São João 
2Department of Endocrinology, Portuguese Oncology Institute of Porto

Introduction: Despite the importance of follow-up after bariatric surgery 
in minimizing complications, the loss of follow-up is still a prevalent issue. 
This study aims to identify clinical and sociodemographic predictors of 
loss of follow-up.
Methods: A prospective cohort of patients followed in a multidisciplinary 
consultation after surgical treatment for obesity. Patients who underwent 
surgery between May 2010 and June 2018, who had completed three years 
of follow-up, where included (n=2485). Patients who underwent more 
than one bariatric surgery, only data from the last surgery was included. 
Information about clinical and sociodemographic characteristics of the 
patients was collected. The patients were divided in two groups: the adher-
ence group, defined by attendance to all follow-up consultations during 
the three-year period (n=1486); and the loss of follow-up group, defined 
as absence to one or more consultations (n=938). Of thirteen initially 
evaluated variables through univariate analysis, ten were included in the 
multivariate logistic regression analysis. 
Results: Male sex, younger age, higher BMI before surgery, gastric band 
surgery, and shorter distance to the hospital identified as predictors of loss 
of follow-up. Being single, primary bariatric surgery, higher education 
level, and smoking habits were associated with loss of follow-up, but this 
association was not significative in the multivariate model. 
Conclusion: This study identified five predictors of loss of follow-up after 
bariatric surgery. Identifying and characterizing patients at high risk of 
loss of follow-up, could allow future development of strategies to mini-
mize loss of follow-up, and subsequentially, minimize bariatric surgery 
complications.
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PO4.61
Effects of GLP-1 R agonists on cardiovascular disease in 
patients with overweight or obesity, but living without type 2 
diabetes: a systematic literature review
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Introduction: Prevalence and incidence of overweight and obesity is rap-
idly increasing worldwide. Glucagon-like peptide-1 receptor (GLP-1R) 
agonists have glucose lowering effects and were originally developed for 
type 2 Diabetes. GLP-1R acts also as a satiety signal and patients receiving 
a GLP-1R agonist also lose weight. Therefore, nowadays GLP-1R agonists 
is used also in patients who are overweight or obesity, but who are living 
without type 2 diabetes. This systematic review aims to examine the risk 
of developing cardiovascular disease in people with overweight or obesity 
but without type 2 diabetes who take a GLP-1 R agonist.
Methods: A systematic search was done from inception until 22 December 
2021 in the following 6 electronic databases: PubMed, EMBASE, Web of 
Science Core Collection, Cochrane Library, ClinicalTrials.gov and ICTRP. 
Studies meeting the following criteria were included: 1) age of partici-
pants ≥ 18 years, 2) persons with overweight or obesity, 3) GLP-1 R ago-
nists as intervention and 4) cardiovascular related outcomes. Studies on 
type 2 diabetes were excluded. Systematic reviews, meta-analyses, case 
series, case reports, animal studies, protocols, comments, and confer-
ence abstracts were excluded. Only studies in English were considered. 
The articles were screened independently by two independent reviewers 
(DDC and TV) firstly by title, secondly by abstract and finally full texts 
for eligibility. Discrepancies were discussed and resolved by consensus of 
the two reviewers.
Results: In total, 2491 unique articles were screened based on title where-
from 76 articles were selected. After abstract screening, we selected 26 
articles for full-text reviewing which led to the exclusion of another 17 
articles. The 9 included articles consisted of 7 RCTs, 1 open-label proof-
of-concept study and 1 post hoc analysis of a trial. The mean age of the 
included patients ranged from 45 years to 67 years. Mean BMI varied 
between 30 kg/m² and 39 kg/m². 
MI events were rare, and no difference could be observed in the 3 studies 
studying MI. Angina pectoris was more prevalent in patients receiving 
liraglutide, a GLP-1R agonist, versus placebo in 3 studies. Cardiovascular 
disorders were less prevalent in GLP-1R agonists versus placebo in 5 stud-
ies. No difference was seen for cardiac disorders in 1 study. No difference 
in cardiovascular death was seen as reported by 2 studies.
Discussion: Evidence on a cardiovascular protective effect of GLP-1R 
agonists in patients with overweight or obesity without type 2 diabetes 
is sparse. A few studies mention a lower risk on cardiovascular disorders, 
but a rise in angina pectoris is observed. Most studies have only a limited 
follow-up time, limiting the found evidence even more. However, caution 
is warranted to extrapolate results of populations with type 2 diabetes to 
other patient populations.

PO4.62
Effect of a very-low-calorie ketogenic diet compared 
with bariatric surgery and a low-calorie diet of immunity 
in patients with excessive body weight
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Introduction: In the new era of COVID-19, obesity again emerged as 
a relevant risk factor for poor prognosis and high mortality of patients 
infected with Sars-Cov-2 virus. It was proposed that the relationship 
between obesity and COVID-19 is promoted by inflammation and oxi-
dative stress induced by the obesity-related dysfunctional adipose tissue. 
The aim of this study was to evaluate whether the nutritional ketosis and 
weight loss induced by a very-low-calorie ketogenic diet (VLCKD) mod-
ulates the inflammatory and oxidative stress profile, compared with a 
standard, balanced hypocaloric diet (LCD) or bariatric surgery (BS) in 
patients with obesity. 
Methods: The study was performed in 79 patients with overweight or obe-
sity and 32 normal-weight volunteers as the control group. Patients with 
obesity underwent a weight reduction therapy based on VLCKD, LCD 
or BS. The quantification of the circulating levels of a multiplexing test of 
cytokines, as well as biomarkers of lipid peroxides and total antioxidant 
power, was carried out.
Results: First, we observed that pro-inflammatory cytokines increase, 
while anti-inflammatory cytokines decrease under excessive body weight. 
Relevantly, when patients underwent weight loss strategies, it was shown 
that energy-restricted and surgical strategies of weight loss induced 
changes in circulating cytokine and lipid peroxides. This effect was more 
notable in patients following the VLCKD than the LCD or BS and it was 
observed mainly in the ketosis phase of the intervention. Particularly, 
IL-11, IL-12, IL-2, INF-γ, INF-β, Pentraxin-3 or MMP1 changed after 
VLCKD. Whereas, APRIL, TWEAK, osteocalcin and IL-28A increased 
after BS. 

http://ClinicalTrials.gov
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Conclusion: As far as we know, this is the first study that evaluate the 
time-course of cytokines and oxidative stress markers after a VLCKD as 
compared with a standard LCD and BS. The observed results support the 
immunomodulatory effect of nutritional ketosis induced by a VLCKD as 
a strategy to improve innate-immunity and to prevent carcinogenesis in 
patients with obesity.

PO4.63
Lifestyle changes: a real-world experience
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Mejia, N. A.; Mejia, D. M.
Research Department, Hospital General de la Plaza de la Salud, Santo Domingo, 
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Introduction: Scientific evidence shows that lifestyle changes based on 
adequate nutrition and physical activity, prevent the development of mul-
tiple chronic diseases (NCDs)¹. NCDs are one of the main health prob-
lems in the world, and before COVID-19 they caused almost ⅔ of all 
deaths per year². This reality is not exclusive to high-income countries, 
80% of NCDs occur in low- and middle-income countries. Unhealthy 
diet, poor physical activity and harmful alcohol consumption contribute 
to this reality. Despite nutrition guidelines, ¼ adults and 4/5 adolescents do 
not meet recommendations³. 
Methods: A before-after study, during 6 months, for acquisition of healthy 
lifestyle. Sample was 860 people. Age, sex, comorbidities, diet as therapeu-
tic tool, walking habit and incorporation of vegetables and fruits to the 
diet were explored. Anthropometry and physical evaluation were based 
on body weight, abdominal circumference, blood pressure (BP), and 
self-perception of health.10 communities in transition to urbanization 
in Dominican Republic were intervened. Communities were educated 
on food groups, nutritional pyramid and nutritional exchange system. 
Physical activity impact on NCDs education. Result was evaluated by 
inter-community activities, applying knowledge acquired in construction 
of healthy choices. To educate on healthy shopping we organized nutri-
tional safari,health workers guided small groups to appropriate selection 
of food. Sanitization was done through cooking shows a chef prepared the 
nutritional offerings in healthy way. 
Our objective was prevention and reduction of cardiovascular risk 
through incorporation of healthy habits in community intervention. 
Results: We found that mean age was 43.3. 67.73% (N=582) female, 
32.27% (N=278) male. Mean BMI in women at beginning of interven-
tion was 28.74, male was 27.90. Mean initial weight was 165.26 lbs vs. 
mean final weight 164.24 lbs. At the beginning of the intervention 54.59% 
(N=469) perceived their habits as unhealthy, at the end of intervention 
60.54% (N=521) felt very healthy, only 39.46% (N=339) felt unhealthy. 
The most prevalent comorbidities were hypertension 67.8% (N=583), 
diabetes mellitus 15.25% (N=131). A 29% (N=249) recognized diet as a 
therapeutic tool at baseline, at the end of the intervention increased to 
71% (N=611).
Habit of walking increased by 11.06%. Intake of vegetable and fruit 
increased by 26%. Abdominal circumference was reduced by an average 
of 1 cm for both sexes. Systolic BP and diastolic BP decreased 11 mmHg 
and 9 mmHg, respectively. 
Conclusion: We found that lifestyle changes have a positive impact on 
people’s perception of their health status. Community interventions are 
an important tool for achieving lifestyle changes.
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Background: Laparoscopic sleeve gastrectomy (SG) is the most commonly 
performed bariatric procedure in France. Despite its safety and efficacy, 
long-term complications of SG are not rare including gastro-esophageal 
reflux disease (GERD), twisting, stenosis, insufficient weight loss, and 
weight regain. 
Objectives: The goal of this study was to analyze the pattern and short-
term results of surgical revision in patients with SG.
Methods: Patients who had revisional surgery (RS) after SG were retro-
spectively identified and subsequently divided in 4 subgroups according 
to preoperative body mass index (BMI) (< or > 50 kg/m2) and the pres-
ence or not of GERD. An decision-making algorithm was implemented 
based on numerous parameters including BMI, comorbidities, gastric vol-
ume, GERD, and patients preferences, respectively.
Results: Between December 2004 and September 2019, 2099 patients had 
SG; of whom 319 patients were lost to follow-up for the current study 
(15.2 %).
Out of the remaining 1780 patients, 290 had RS (16.3 %) for inadequate 
weight loss, GERD, or miscellaneous other complications, respectively. 
The performed revisional procedures included Roux en Y Gastric Bypass 
(RYGB) (39.7 %), Single Anastomosis Duodeno-Ileal Shunt (SADI-s) 
(34.5 %), Duodenal Switch (DS) (16.6 %), re-SG (6.9 %), and miscella-
neous (2.3 %).
Median interval to RS was 29 months (18-81). Overall median operating 
room time was 114 min (range, 40–290). Overall median length of hospi-
tal stay was 72 hours (range, 12-240). Mortality rate was nil. Overall com-
plication rate was 8.6 %. 12-, 24-, 48-, and 60-months weight parameters 
and Quality of Life (QoL) results were significantly in favor of SADI-s as a 
revisional procedure after SG. 
Conclusions: RS options after SG are safe and lead rarely to complica-
tions. In some patients, SG could be considered as the first step of a poten-
tially two-step bariatric pathway, leading eventually to a SADI-s.
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Estimated Glomerular filtration rate corrected for real body 
surface area may help to quantify the state of glomerular 
hyperfiltration in subjects with obesity undergoing bariatric 
surgery: a Retrospective Observational Study
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Introduction: Obesity-related glomerulopathy (ORG) is nephropathy 
induced by excess weight and defined by hyperfiltration (eGFR > 135 
ml/min) and glomerular hypertrophy. Glomerular filtration rate (GFR) 
calculated through standard formulas is inversely proportional to serum 
creatinine values and, therefore, to the amount of muscle mass. Weight 
loss following bariatric surgery is characterized by a significant reduc-
tion in muscle mass and creatinine levels, resulting in an overestimation 
of the eGFR. The primary objective of the study is to evaluate whether 
the change in body composition, rather than weight itself, can influence 
the modification of eGFR after bariatric surgery. Secondly, investigating 
whether the correction of the eGFR for the real Body Surface Area (BSA) 
produce a more accurate estimate of the GFR and diagnosis of hyperfil-
tration compared to the standard eGFR 1.73m2 in subjects with obesity.
Materials and Methods: Anthropometric measures, renal function, blood 
exams and body composition were measured before and 12 months after 
surgery in patients who underwent bariatric procedures. 
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Body composition was assessed by BIA analysis, while the renal func-
tion was determined by estimating the glomerular filtrate through 
the main standard equations: Cokroft-Gault formula, MDRD for-
mula (“Modification of Diet in Renal Disease”) and CDK-EPI formula 
(“Chronic Kidney Disease Epidemiology Collaboration”). The eGFR val-
ues were indexed for real BSA using formulas for BSA calculation (Boyd, 
Dubois, Haycock and Mosteller).
Results: 31 subjects with obesity were enrolled (24 women, 72%). Serum 
creatinine correlated significantly with lean body mass at both baseline 
and month 12 (r 0.394, P =.028; r 0.385, P =.033), but changes over time 
of creatinine did not correlate with changes of lean body mass (r 0.003). 
Changes in body composition and anthropometric parameters did not 
correlate with changes in the standard eGFR equations. Some equations, 
corrected for real BSA, were found to correlate with changes in BMI, 
weight and fat mass, but not fat-free mass (r CDK-EPI-Boyd with: BMI 
0.405, weight 0.453, mass fat 0.447; CDK-EPI-Haycock: BMI 0.402, weight 
0.448, FM 0.442; CKD-EPI-Mosteller: BMI 0.386, weight 0.428, fat mass 
0.426; MDRD-Boyd and weight r 0.372; MDRD-Haycock and weight r 
0.377). Fat mass delta and the aforementioned eGFR deltas lost the signif-
icant correlation after adjustment for delta weight. A post-surgery reduc-
tion trend was observed for glomerular hyperfiltration (p 0.099) using 
the eGFR values corrected for real BSA compared to standard formulas, 
allowing a greater quantification of the state of hyperfiltration, at baseline 
and after surgery.
Conclusions: Our results suggest that changes in body composition over 
time do not influence changes in creatinine and eGFR, despite the lin-
ear correlation between muscle mass and creatinine in absolute terms. 
Correcting the eGFR for the real BSA may help to quantify the state of 
hyperfiltration before and after surgery, and identify the patients at higher 
risk of ORG.

PO4.66
Single-Incision Sleeve Gastrectomy: The Tailored Technical 
Approach
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Introduction: Single incision laparoscopic approach to the abdominal 
cavity is, nowadays, gaining popularity. Theoretical advantages include 
reduced abdominal wall complications, less postoperative pain, reduced 
genesis of adhesions, shorter hospital stay, faster return to activity and 
productivity, and preserved cosmesis. Obese patients may theoretically 
benefit most from single incision techniques due to a would-be lower 
abdominal wall-related morbidity. We hereby present a video demonstra-
tion our three technical variants of single port sleeve gastrectomy (SPSG) 
in patients with morbid obesity.
Methods and Procedures: Three types of SPSG were identified, includ-
ing trans-umbilical, supra-umbilical, and ectopic. Trans-umbilical SPSG 
is performed mainly in female patients with BMI less than 50 kg/m2 and 
height less 175 cm. Supra-umbilical SPSG was performed in male patients, 
female patients with more than 50 kg/m2 BMI or more than 175 cm 
height. Ectopic SPSG was performed in patients with prior open operative 
procedures or gastric banding.
Results: We performed our first SPSG in 2007. Between January 2008 and 
September 2019, we performed SG in 2350 patients with morbid obesity, 
of whom 1119 patients (47.6 %) had SPSG.
The conversion rate (i.e., any additional port insertion or laparotomy) 
was 5.6 %. No major operative incident was deplored. Mortality was 0 %. 
Average operative duration was 82 minutes (50-288 minutes). Oral liquid 
diet was resumed on post operative day (POD) 1 (0-4). The overall post-
operative morbidity rate was 4.6%. The overall rate of leaks was 0.5 %. The 
median duration of hospital stay was 1.1 days (0-7).
Conclusions: The technical approach to SPSG should be tailored to the 
patient’s morphology and previous medical history.

PO4.67
Long Term Results of the Roux-En-Y Fistulo-Jejunostomy 
in Patients with Sleeve Gastrectomy Leak

Chouillard, E. K.; Aref, H.
Department of Metabolic Surgery, Paris Poissy Medical Complex, Paris, France

Leak occurs in less than 3% of patients after sleeve gastrectomy (SG) but 
in up to 10 % of patients after revisional SG. However, the management of 
SG leaks (SGL) is not standardized, may be long, and is commonly chal-
lenging. In this retrospective review of our prospective data base, we ana-
lyzed the long-term results of the Roux en Y fistulo-jejunostomy (RYFJ) as 
the ultimate treatment of the SGL reluctant to conservative management.
Between January 2007 and December 2019, our group managed 175 
patients with SGL. Once diagnosed, deep abscesses or collections sec-
ondary to the SGL were either ruled out or treated by endoscopy, com-
puterized tomography (CT) scan guided drainage, or even surgery. Initial 
endoscopic management of the SGL site itself was almost the rule. In case 
of eventual failure of the conservative approach, selected patients had 
RYFJ. Long-term results were assessed using clinical evaluation, biological 
analysis, upper digestive tract endoscopy, CT scan with upper series, and 
miscellaneous additional tests.
Eighty-two patients (52 women and 30 men) had RYFJ for SGL. Mean 
age was 37 years (range, 17-59). Mean follow up period was 63 months 
(15-139). Seven patients were lost to follow-up (8.5 %).
Mean BMI was 27.4 kg/m² (22-41) at 3 years and 31.9 kg/m² (21-44) at 
5 years, respectively. Esophagogastroenteroscopy showed the healing of 
SGL in 100 % of cases. More than grade A esophagitis or the presence of 
bile in the stomach or the esophagus were disclosed in only 14 patients 
(17.1 %). Four patients (4.9 %) were reoperated and had Roux en Y 
Gastric Bypass (RYGB).
RYFJ is a safe and feasible salvage procedure for patients with SGL. Long-
term outcome analysis confirms that SGL healing is definite. Weight loss 
panel is satisfactory. No de novo metabolic disturbances were disclosed.

PO4.68
Exploring the role of midwives and obstetricians in health 
promotion in pregnancy: A focus on providing nutrition, 
gestational weight gain, and physical activity advice

Callaghan, S.1; Coughlan, B.1; Mcauliffe, F. M.2
1UCD School of Nursing, Midwifery and Health Systems, University College 
Dublin, Dublin, Ireland 
2UCD Perinatal Research Centre, School of Medicine, University College Dublin, 
National Maternity Hospital, Dublin, Ireland

Introduction: The interlinked areas of nutrition, gestational weight gain 
(GWG), and physical activity in pregnancy are critical to enhance mater-
nal and infant health during pregnancy and throughout the life-course. 
Pregnancy offers a ‘teachable moment’ for positive health behaviour 
change. Midwives and obstetricians are ideally positioned to support 
this through engaging in health promotion in routine maternity care. 
However, there appears to be inconsistent translation of this in clinical 
practice. This study aimed to explore midwives’ and obstetricians’ percep-
tions of their role in health promotion in relation to nutrition, GWG and 
physical activity, and to identify barriers and enablers in clinical practice.
Methods: As part of a sequential mixed methods study, a qualitative study 
involving one-to-one semi-structured interviews were conducted with 
midwives and obstetricians working in a large Dublin maternity hospi-
tal. Interviews were recorded, transcribed verbatim and analysed using 
Thematic Analysis. Ethical approval was received from the hospital. 
Results: Participants included 18 professionals, of which 13 (72%) 
were midwives. Five themes developed: ‘Health promotion engagement 
requires collaboration and partnership’, ‘Unmet expectations and oppor-
tunities in health promotion for pregnancy’, ‘Lack of engagement in health 
promotion in pregnancy is “Missed Care”’, ‘Self-efficacy in health promo-
tion role’ and ‘Challenges of care, service and organisation structure for 
health promotion role’. Participants acknowledged the importance of 
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health promotion in pregnancy and the shared responsibility between 
midwives and obstetricians in supporting women. Relationships between 
women and healthcare providers were considered essential in engaging in 
effective health promotion discussions, particularly in relation to weight 
management. Identified challenges at individual, interpersonal and 
organisational levels including insufficient staff confidence and knowl-
edge, competing clinical responsibilities, and unsupportive models of care 
led to a lack of routine engagement in this role. Participants acknowledged 
a need to improve clinical practice in this area and expressed a need for 
further training.
Conclusions: Midwives and obstetricians accept health promotion during 
pregnancy as a fundamental and essential part of their role, both auton-
omously and collectively. Health promotion in pregnancy is considered 
a shared responsibility between midwives, obstetricians, and women, 
highlighting the importance of effective partnerships in providing holistic 
care. However, there is limited translation of this role into routine clinical 
practice. Existing barriers require urgent attention to integrate health pro-
motion in routine practice to enhance maternity care and support mater-
nal, infant, and family health.

PO4.69
Longitudinal evaluation of an mHealth overweight  
and obesity management tool

Langkjær, I. O.1; Fonvig, C. E.2; Holm, L. A.3; Pihl, A. F.4; Holm, J.2
1Faculty of Health and Medical Sciences, University of Copenhagen, 
Copenhagen, Denmark 
2Faculty of Health and Medical Sciences, Novo Nordisk Foundation Center for 
Basic Metabolic Research, University of Copenhagen, Copenhagen, Denmark, 
and Dr Holm group, Holbæk, Denmark 
3Faculty of Health and Medical Sciences, Novo Nordisk Foundation Center for 
Basic Metabolic Research, University of Copenhagen, Copenhagen, Denmark 
4Research Unit of General Practice, University of Southern Denmark, Odense, 
Denmark, and Roche Diagnostics Denmark, Hvidovre, Denmark

Introduction: Efficient obesity treatment protocols are lacking. This study 
reports treatment results from a web-based application, originally devel-
oped for use in an in-person healthcare setting providing health, over-
weight, and obesity management.
Methods: The web application DrHolmApp (WADHA) was evaluated in 
adult users two years after it was launched. The WADHA provides a per-
sonal and tailored treatment plan comprising a series of detailed action 
advices on everyday life, constructed from the user’s input to a thorough 
online questionnaire. Throughout the subscription period, the WADHA 
users have full access to online healthcare professional support. We con-
ducted a longitudinal cohort study using self-reported data.

Characterisation of the 940 digital tool (WADHA) users.

Fig. 2. Langkjaer-Fonvig Table.

Results: This study included 940 adult WADHA users (861 female). The 
median body mass index (BMI) change across all WADHA users was 
–0.63 BMI points (95% CI: –0.70 to –0.57, P<0.001). 665 (71%) of all 
WADHA users reduced their BMI (median reduction: 0.94, 95% CI: 0.88 
to 1.02) already after two consultations, while 85% (163 of 192) reduced 
their BMI after at least five consultations.
In the subset with obesity (n=675), BMI was reduced in 72%. The median 
number of days per week with physical activity for at least one hour per 
day increased with 1.5 days per week (from 2 days per week at baseline, 
P<0.001). Subsequently, the WADHA users improved their mood, quality 
of life, and body image satisfaction and reduced their appetite, bullying, 
and wish for weight loss (all P<0.001). A higher number of consultations 
associated with greater weight loss (P<0.001) independent of age and 
degree of obesity at treatment initiation. 
Conclusions: 85% experienced weight loss after at least five consultations 
and 71% of the WADHA users experienced weight loss already after two 
consultations. Further, the WADHA solution showed an increased level 
of physical activity, improved mood, quality of life, and body image satis-
faction, and perception of reduced appetite, degree of bullying, and wish 
for weight loss.

PO4.70
Clinical experience with formula combined as 
pharmacological treatment (in extended release) short-term 
against obesity

Torres, O. M.
Department of clinical bariatric treatment, hospital Medica Campestre, Leon, 
Mexico

Introduction: The results of clinical experience are presented in four 
months, in 688 patients to evaluate the safety and efficacy of com-
bined treatment with triiodothyronine 75 mg, 8 mg diazepam, 50 mg 
D-Norpseudoephedrine, atropine 0.36 mg and 16.2 mg aloina. Objective. 
Show results of drug treatment (as part of the integrated management) 
short-term (four months) against obesity with the combination of T3, one 
phenylethylamine, a benzodiazepine, an anticholinergic and an adsorbent 
in slow release. Results. The results obtained indicate that this drug com-
bination significantly reduces weight (all in kg and percentage), BMI, and 
that makes mainly at the expense of adipose tissue because less fat (kg 
and%), the waist circumference and glucose (FPG), with minimal side 
effects, no statistically significant increase in blood pressure. Conclusion. 
These updated clinical evidence and underline the effectiveness and safety 
of short-term drug treatment as part of integrated management (diet and 
exercise) of obesity.

Percentage of digital tool (WADHA) users with reduced, stable, or 
 increased BMl at follow-up

Fig. 1. Langkjaer-Fonvig Figure.
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Glucose levels (average) expressed in mg/dL. During the four months of 
pharmacological treatment (n = 688).

Fig. 1.

A. Fat percentage (mean) (n = 688). B. Fat lost (mean) expressed in kilograms (n = 688). During the four months of pharmacological treatment.

Fig. 2 A and 2 B.

A. Systolic blood pressure (mean) (n = 688). B. Diastolic blood pressure (mean) (n=688). Expressed in mm/Hg during the four months of pharmacological 
treatment.

Fig. 3 A and 3 B.
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PO4.71
Bariatric surgery induced weight loss and metabolic 
improvements in Roux-en-Y (RYGB) versus one anastomosis 
(OAGB) gastric bypass at one year after the 
operation – A randomized study

Heinonen, S.1; Saarinen, T.2; Meriläinen, S.3; Sammalkorpi, H.2;  
Penttilä, A.2; Kettunen, U.2; Koivikko, M.3; Rosengård Bärlund, M.4; 
Koivukangas, V.3; Pietiläinen, K.1; Juuti, A.2
1Obesity Research Unit, Research Program for Clinical and Molecular 
Metabolism, Faculty of Medicine, University of Helsinki, Finland 
2Department of Gastrointestinal Surgery, Abdominal Center, Helsinki University 
Hospital and University of Helsinki, Helsinki, Finland 
3Abdominal Center, Oulu University Hospital, Medical Research Center Oulu, 
University of Oulu, Oulu, Finland 
4Obesity Center, Endocrinology, Abdominal Center, Helsinki University Hospital 
and University of Helsinki, Helsinki, Finland

Introduction: Bariatric surgery is the most effective therapy for morbid 
obesity both in terms of weight loss and metabolic improvements. One-
anastomosis gastric bypass (OAGB) has been considered metabolically 
more beneficial than Roux-en-Y gastric bypass (RYGB), but it has not 
been proven in randomized studies. Here we have compared the weight 
loss and metabolic parameters of RYGB and OAGB with equal, standard-
ized duodenojejunal bypasses in a randomized study.
Materials and Methods: Altogether 121 bariatric patients were random-
ized between RYGB and OAGB in two academic centers (80 in Helsinki 
University Hospital and 41 in Oulu University Hospital). RYGB and 
OAGB were compared for changes in weight, body composition, intra- 
abdominal- fat and detailed metabolic features (oral glucose tolerance 
test, lipids, nutrition, remission of metabolic diseases), measured before 
and at 6- and 12 months after the operation. 
Results: All patients achieved total weight loss (%TWL) of 22±0.5% at 
6 months and 26±0.7% at 12 months (p<0.001 to baseline). The kg lost, 
%TWL and %EWL between the RYGB and OAGB, respectively, were 
similar at 6 months (26.7±1.2kg vs. 29.1±1.0kg, p=0.144; 21.2±0.9% vs. 
22.8±0.7%, p=0.136; 51.5±2.5% vs. 55.8±2.3%, p=0.200) and at 12 months 
(32.3±1.4kg vs. 33.3±1.4kg, p=0.648; 25.8±1.0% vs. 26.2±1.0%, p=0.779; 
61.9±2.8% vs. 63.5±2.7%, p=0.685). Metabolic parameters including 
insulin sensitivity, lipid levels and blood pressure improved significantly 
between 0, 6 and 12 months in both RYGB and OAGB (p<0.05 all) but 
were not different between the groups (p>0.05). Remission of T2DM, 
hypertension and hypercholesterolemia were also remarkable and similar 
between the groups (p>0.05). Both RYGB and OAGB resulted in dimin-
ished levels of plasma vitamins and nutrients, with higher rates of D-25 
vitamin deficiency and generally lower vitamin D-25 levels in OAGB than 
in RYGB at 12 months.
Conclusions: Both RYGB and OAGB result into effective weight loss and 
marked metabolic benefits. The procedures are comparable in terms of 
weight loss, clinical improvements of metabolism, remission of diseases 
and nutritional measures. Our study suggests that with one-year fol-
low-up, both types of bariatric surgery are metabolically equally beneficial.

PO4.72
Disease burden and health status among individuals 
with severe obesity who do not receive bariatric surgery: 
a retrospective observational study in the USA

Ard, J.1; Olivia Andersen, C.2; Sommer Matthiessen, K.2; Morgen, C. S.2; 
Rathor, N.2; Yerragolam, D.2; Tahrani, A. A.2
1Wake Forest School of Medicine, Winston-Salem, NC, USA 
2Novo Nordisk A/S, Søborg, Denmark

Introduction: The majority of people living with severe obesity who are 
eligible for bariatric surgery do not undergo a procedure, and the unmet 
need in this population is not well characterized. We aimed to compare 
eligible individuals who do and do not undergo bariatric surgery, and to 
describe disease burden, treatment and healthcare costs in individuals 
who do not.
Methods: Adults (≥ 18 years old) with obesity class ≥ II and comorbidities, 
or obesity class III, were identified in the IQVIA Ambulatory electronic 
medical records database, linked to the IQVIA PharMetrics® Plus admin-
istrative claims database (index period: 1 Jan 2007–31 Dec 2017). Index 
date was the first date of eligibility for bariatric surgery (first recorded 
BMI ≥ 35 kg/m² and ≥ 1 obesity-related complication within 180 days 
before index, or BMI ≥ 40 kg/m²). The surgery group had a record of bar-
iatric surgery with an obesity diagnosis on the claim during follow-up (see 
Figure 1 footnote). The non-surgery group had no recorded bariatric sur-
gery or revisions during follow-up. Exclusion criteria were bariatric sur-
gery or revisions before index date or surgery date, other gastric surgery, 
and gastrointestinal ulcer or cancer. We included individuals with ≥  1 
year pre-index and ≥ 3 years’ follow-up data. Outcomes included demo-
graphics, BMI, comorbidities and per patient per year (PPPY) healthcare 
costs for both groups at baseline and for the non-surgery group during 
follow-up.
Results: Of the 127,536 eligible individuals, 3962 (3.1%) underwent bar-
iatric surgery. Overall, the groups were similar, but the non-surgery group 
was older, and had a lower proportion of women, lower mean BMI and 
fewer diagnoses of depression, musculoskeletal pain and sleep apnoea 
than the surgery group (Table 1). Mean baseline healthcare costs PPPY 
were USD13,981 (SD: USD35,173) in the surgery group and USD12,024 
(SD USD27,238) in the non-surgery group. In the non-surgery group, 
mean BMI (kg/m2) increased modestly during follow-up (baseline: 38.0; 
year 1: 39.8; year 2: 39.1; year 3: 39.1), and the occurrence of comorbidities 
also increased over this time (Figure 1a). Mean total costs increased by 
20.5% from baseline (USD12,024 PPPY) to year 3 (USD14,484 PPPY), 
mostly driven by a 40.4% increase in pharmacy costs. Inpatient and out-
patient costs also increased (Figure 1b). Less than 2% of the non-surgery 
group initiated anti-obesity medications (AOMs) during follow-up. 
Conclusion: Patients with severe obesity who were eligible for bariatric 
surgery had various comorbidities. Disease burden was similar in groups 
who did and did not undergo surgery, with no observable difference that 
might explain the disparities in treatment strategy. In the non-surgery 
group, disease burden and healthcare costs increased over 3 years, and the 
vast majority were not prescribed AOMs. Although no structured data 
are available on lifestyle interventions, insurance coverage or other rea-
sons underlying the decision not to undergo bariatric surgery, our results 
indicate a potentially large unmet need for access to clinically indicated 
obesity treatment, which may offer an opportunity to improve the health 
of this population.
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Tab. 1.

Fig. 1.
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PO4.73
From bariatric surgery to conception: how long should 
we wait to optimize foetal weight?

Araújo, B.; Carreira, A.; Lavrador, M.; Vieira, I.; Barros, L.; Rodrigues, D.; 
Paiva, S.; Melo, M.; Paiva, I.
Department of Endocrinology and Metabolism, Centro Hospitalar e 
Universitário de Coimbra, Coimbra, Portugal

Background: Bariatric surgery (BS) is increasingly common in women of 
reproductive age and reduces obesity-related comorbidities in pregnancy. 
However, pregnancy after BS is associated with increased prevalence of 
small for gestational age (SGA) neonates. Some studies suggest a greater 
risk of SGA for shorter bariatric surgery-to-conception intervals (BSCI), 
and it is consensual that conception should be postponed for at least 12 
months, but optimal BSCI is yet to be determined. Current recommen-
dations differ from minimum intervals of 12 to 24 months, with some 
suggesting 24 months for adjustable gastric banding and 12 months for 
other procedures. 
Objectives: To evaluate the impact of BSCI on the risk of SGA neonates.
Methods: We performed a retrospective cohort study of 48 pregnancies 
after BS, with minimum follow-up of 30 weeks, that occurred between 
2008 and 2020. Neonates were classified as SGA if birth weight was <10th 
percentile, according to the National Center for Health Statistics growth 
charts, or Fenton curves in preterm births. Cut-off values of BSCI were 
obtained from the analysis of ROC curves. Binary logistic regression was 
used to control for confounding factors.
Results: BS procedures comprised gastric bypass (37.5%), sleeve gastrec-
tomy (35.4%), adjustable gastric banding (22.9%) and biliopancreatic 
diversion (4.2%). Mean maternal age and BMI at conception were 34.3±4.5 
years and 30.9±5.5 kg/m², respectively. BSCI was inferior to 12 months in 
14.6%, between 12 and 24 months in 14.6% and superior to 24 months 
in 70.8%. Mean birth weight was 2980±536g and the prevalence of SGA 
neonates was 26.3%. Mean BSCI was significantly inferior in SGA than in 
the remaining neonates (23.1±15.8 vs 64.7±43.2 months, p<0.001). BSCI 
showed an inverse association with SGA and a linear relationship with 
birth weight. In our analysis, for each additional month of BSCI, there 
was a decrease of 5% on the risk for SGA (OR 0.95, 95% CI 0.90-0.99) and 
an increase of 4.2g (95% CI 1.85-6.53) on birth weight adjusted for gesta-
tional age (R2a=70,0%). Additionally, a value of 24.5 months of BSCI was 
established as a cut-off for lower risk for SGA (AUC 82%, Sensitivity [SE] 
82%, Specificity [SP] 70%, p=0.003). The prevalence of SGA neonates was 
similar among the different types of BS, and the same cut-off value was 
obtained after excluding the cases of previous adjustable gastric banding 
surgery (AUC 83%, SE 82%, SP 78%, p=0.005). Categorizing BSCI accord-
ing to this cut-off, we found that the risk for SGA increased more than 
10-fold in pregnancies with BSCI ≤24 months (OR 10.7, 95% CI 2.04-
56.60), even when adjusted for maternal comorbidities (OR 15.1, 95% CI 
2.44-93.08).
Conclusion: Bariatric surgery-to-conception interval had a significant 
impact on birth weight. Shorter intervals were associated with increased 
risk for SGA neonates, particularly if inferior to 24.5 months. The bar-
iatric surgery procedure was not associated with the risk of SGA, and 
the obtained cut-off value for optimal BSCI was valid for all procedures. 
Our results support the recommendations of ideal BSCI superior to 24 
months, regardless of the BS type, to reduce the risk of SGA.

PO4.74
Canagliflozin prevents persistent reactive hypoglycemia 
after Roux-en-Y-gastric bypass reconversion for postprandial 
hyperinsulinemic hypoglycemia

Vanesa Paola, F. E.1; Efrain, C. V.1; Marta, C. M.1; Irene, H. H.1; Carla, G. J.2; 
Enzamaria, F.1; Marta, S. P.3; Ramon, V.4; Andreea, C.1
1Endocrinology and Nutrition Department, Hospital Universitari Vall Hebron, 
Institut de Recerca Vall d’Hebron, Universitat Autònoma de Barcelona (VHIR-
UAB), Barcelona, Spain. CIBER de Diabetes y Enfermedades Metabólicas 
Asociadas. Instituto de Salud Carlos III, Spain 
2Angioradiology Department, Hospital Universitari Vall Hebron, Barcelona, 
Spain 
3Endocrinology and Nutrition Department, Hospital Universitario Gran Canaria 
Doctor Negrín, Spain 
4Bariatric and Metabolic Surgery Department, Hospital Universitari Vall Hebron, 
Barcelona, Spain

Background: Postprandial hyperinsulinemic hypoglycemia (PHH) after 
Roux-en-Y gastric bypass (RYGB) represents a severe complication of 
bariatric surgery (BS). Currently, one of the therapeutic measures is the 
reversal of RYGB without achieving complete resolution in some cases. 
Recently, animal studies shown SGLT1 channel hypertrophy after RYGB. 
Canagliflozin, an SGLT1 inhibitor, was recently shown to prevent the 
PHH after RYGB in humans. Nevetheless, there is no data on the role of 
canagliflozin in persistent PHH after RYGB reconversion.
Objectives: To evaluate the role of oral intake of canagliflozin 300mg/day 
in the pancreatic response to stimulation with 100g glucose and preven-
tion of persistent PHH after RYGB reconversion.
Material-Methods: Prospective study in patients previously diagnosed 
with PHH after RYGB that underwent reconversion of the RYGB to 
sleeve gastrectomy for this reason. Modified oral glucose tolerance test 
(mOGTT) (100g glucose) was performed before and after treatment with 
300mg/day with canagliflozin for 2 weeks. 
Results: 9 patients were recruited, mean age 48±11.2years, 100% females. 
The baseline mOGTT showed reactive hyperinsulinism with a peak of 
insulinemia of 380.30 ±47.95mU/lat 60 minutes, followed by a hypogly-
cemia of 57.5±22,92mg/dl at 180 minutes, very similar to the pre-RYGB 
reconversion mOGTT profile. After treatment with 300mg/day canagli-
flozin the mOGTT showed a reduction in insulinemia with a maximum 
peak of 190.2±28.86 mU/l, and prevention of reactive hypoglycemia 
(80.25±18.28 mg/dl mg/dl).
Conclusions: In our study, the patients presented a profile of glucose 
uptake and pancreatic response similar to that prior to the conversion 
from RYGB for PHH. SGLT1 inhibition by canagliflozin was able to pre-
vent PHH, by significantly reducing glucose uptake and secondary pan-
creatic response.

PO4.75
Hypoglycemia in pregnancies following gastric  
bypass – a systematic review and meta-analysis

Stentebjerg, L. L.1; Madsen, L. R.2; Støving, R. K.3; Juhl, C. B.1; Vinter, C. A.4; 
Andersen, L. T.4; Renault, K. M.5; Jensen, D. M.1
1Steno Diabetes Center Odense, Odense University Hospital, Odense, Denmark 
2Steno Diabetes Center Aarhus, Aarhus University Hospital, Aarhus, Denmark 
3Department of Endocrinology, Odense University Hospital, Odense, Denmark 
4Department of Gynecology and Obstetrics, Odense University Hospital, 
Odense, Denmark 
5Department of Obstetrics, Rigshospitalet, Copenhagen, Denmark

Aims: Roux-en-Y Gastric Bypass (RYGB) is a well-established treatment 
of obesity, which is most often performed on women of reproductive age. 
While a reduction of obesity related pregnancy risks is beneficial, RYGB 
induces other complications such as fetal growth restriction and maternal 
hypoglycemia. As maternal hypoglycemia may lead to complications for 
both the pregnant woman and the fetus, we aimed to identify the preva-
lence of hypoglycemia among pregnant women treated with RYGB, and 
the risk factors of hypoglycemic events in pregnancy.
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Methods: A systematic search of MEDLINE, EMBASE, Cochrane, and 
Scopus databases was performed from inception to April 6, 2021. Studies 
investigating glucose metabolism in pregnancy following RYGB were 
assessed for eligibility by two reviewers according to pre-specified cri-
teria. Data extraction and risk of bias assessment were performed inde-
pendently by two reviewers. When reporting of data did not allow for 
inclusion in our meta-analysis, authors were contacted for re-analysis of 
data. Random-effects models were used to pool effect estimates. 
Results: Nine observational studies investigated 868 individuals; of these, 
330 pregnant women treated with RYGB were included in the study. While 
one study performed continuous glucose monitoring, five performed the 
oral glucose tolerance test, and no studies performed the mixed meal 
test. As assessed by the oral glucose tolerance test and continuous glu-
cose monitoring, 57.6% (95% CI [40.1, 75.1]) of women with RYGB were 
exposed to hypoglycemia during pregnancy. No studies reported on risk 
factors associated with hypoglycemia among pregnant women treated 
with RYGB.
Conclusions: Approximately, six out of ten women treated with RYGB 
were exposed to hypoglycemia during pregnancy when tested using con-
tinuous glucose monitoring or the oral glucose tolerance test. Further 
studies are required to determine the magnitude of hypoglycemia in 
these women’s everyday-life using continuous glucose monitoring and the 
mixed meal test. In addition, an investigation of risk factors is warranted 
in order to target interventions to secure safe pregnancies.

PO4.76
Pregnancy outcomes after bariatric surgery: should we favour 
restrictive procedures in women of reproductive age?

Carreira, A.; Araújo, B.; Lavrador, M.; Vieira, I.; Barros, L.; Rodrigues, D.; 
Paiva, S.; Melo, M.; Paiva, I.
Department of Endocrinology, Diabetes and Metabolism, Centro Hospitalar 
e Universitário de Coimbra, Coimbra, Portugal

Background: Bariatric surgery (BS) is frequently performed in women of 
reproductive age and has been shown to improve factors related to anovu-
lation and reduce obesity-associated burden in pregnancy. However, BS 
often leads to nutritional deficits that are associated with adverse out-
comes, such as small for gestational age (SGA) neonates. There is a higher 
prevalence of nutritional deficits after malabsorptive procedures, but fur-
ther studies are required to clarify if we should favour restrictive proce-
dures in this population.
Objectives: To evaluate the impact of bariatric surgery procedures on 
micronutrient deficiencies during pregnancy and on maternal and foetal/
neonatal outcomes.
Methods: Retrospective cohort of 48 pregnancies after BS, followed-up 
in a tertiary centre between 2008 and 2020. Neonates were classified as 
SGA if birth weight was inferior to the 10thPercentile. We collected data 
concerning type of surgery, BMI before and after surgery and during 
pregnancy, micronutrient levels and supplementation and pregnancy out-
comes (preeclampsia, gestational diabetes, caesarean delivery, abortion, 
pre-term delivery, SGA).
Results: The procedure more frequently performed was gastric bypass 
(GB) (37.5%), followed by gastric sleeve (GS) (35.4%), adjustable gas-
tric banding (AGB) (22.9%) and biliopancreatic diversion (BPD) (4.2%). 
BMI mean reduction (before surgery - before pregnancy) was highest 
for BPD (26.5±3.9kg/m2), intermediate for GB (14.6±4.7kg/m2) and 
GS (12.9±7.9kg/m2) and lowest for AGB (9.8±5.3kg/m2). The BS-to-
conception interval did not differ between surgery types. Micronutrient 
deficiencies were frequent during pregnancy (iron in 78.6%, with anaemia 
in 35.3%; vitamin D in 73.3%; calcium in 42.4%; vitamin B12 in 25.7%; 
and folic acid in 8.7%), despite nutritional supplementation according 
to recommendations. Considering maternal outcomes, the prevalence of 
obesity was 56.3%, gestational diabetes 17.0%, caesarean delivery 30.6% 
and preeclampsia 2.7%. Considering foetal/neonatal outcomes, the prev-
alence of spontaneous abortion was 16.7%, pre-term delivery 10.5% and 
SGA 26.3%. Comparing to the reported outcomes in the portuguese 

population, there was an increased prevalence of obesity (56.0% vs 9.4%), 
gestational diabetes (17.0% vs 8.8%) and SGA neonates (26.3 vs 3.2-
20.0%). The prevalence of SGA neonates was increased in the presence 
of vitamin B12 deficiency in the first trimester of pregnancy (100.0% vs 
14.3%, p=0.034). There were no differences considering micronutrient 
deficiencies or pregnancy outcomes between surgical procedures.
Conclusion: The bariatric surgery procedure did not influence maternal 
or neonatal outcomes in the analysed cohort. Micronutrient deficiencies 
were highly prevalent, but did not differ across surgery type, which may 
explain the similar outcomes. Moreover, malabsorptive procedures were 
associated with greater weight reduction. Our results suggest that the 
decision between BS procedures in women of reproductive age should be 
based on individual characteristics apart from possible future pregnan-
cies, and reinforce the need for individualized supplementation during 
pre-conception and pregnancy.

PO4.77
Can intentional weight loss improve Sarcopenia in patients 
with Obesity in a real world clinical setting?

El Ghoch, M.; Tannir, H.; Itani, L.; Kreidieh, D.; El Masri, D.
Department of Nutrition and Dietetics, Faculty of Health Sciences, Beirut Arab 
University, P.O. Box 11-5020 Riad El Solh, Beirut, Lebanon

Introduction: Sarcopenic Obesity (SO) is the co-existence of the 
increase in body fat accumulation, with a decrease in both muscle mass 
and strength. Little is still known about the impact of weight loss on 
this phenomenon, for this reason we aimed to assess the relationship 
between the two during a lifestyle modification program that combined a 
Mediterranean calorie-restricted diet and a daily active lifestyle.
Methods: Body composition was measured at baseline and 6-month fol-
low up using the bioelectrical impedance analyser (Tanita BC-418); and 
the steps measurement was obtained daily for over a period of 6 months 
using an Omron HJ-320 pedometer, in 41 adults of both genders with 
obesity, referred to the Department of Nutrition and Dietetics at Beirut 
Arab University (BAU) in Lebanon. The participants were then catego-
rized according to the presence of absence of SO.
Results: After a significant weight loss (WL%=9.33±4.87%) an improve-
ment in the appendicular skeletal mass (ASM) to weight ratio (24.5±3.5 
vs. 26.2±3.6, p<0.01) indicating a decrease in the prevalence of SO by 
12.2%, and as also confirmed by the logistic regression analysis revealing 
that a significant WL% ≥5% combined with an active lifestyle (i.e. ≥ 8000 
steps/day) decreased the risk of SO after lifestyle modification by 91% 
(OR=0.09; 95%CI: 0.02-0.56), after adjusting for age and gender.
Conclusions: We concluded that in a “real world” weight management 
setting a personalized programs in individuals with SO that incorporate 
new strategies in terms of weight-loss and physical activity targets may be 
adopted to improve the sarcopenia-related index and reduce the preva-
lence of SO in this population.

Fig. 1. Proportion of patients with SO at baseline and after 6 months of 
lifestyle modification program.
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PO4.78
Obesity-related complications and healthcare resource 
use in six European countries: the RESOURCE survey

Evans, M.1; De Courcy, J.2; De Laguiche, E.3; Faurby, M.2; Lundegaard 
Haase, C.2; Moore, A.2; Sommer Matthiessen, K.3; Pearson–Stuttard, J.4
1University Hospital, Llandough, Penarth, Cardiff, UK 
2Adelphi Real World, Macclesfield, UK 
3Novo Nordisk A/S, Søborg, Denmark 
4Lane Clark & Peacock LLP, London, UK

Introduction: Obesity is increasing in prevalence worldwide, and is 
associated with multiple obesity-related complications (ORCs), which 
impose a clinical burden on affected individuals and represent consid-
erable economic cost for healthcare systems. We designed the cross-sec-
tional RESOURCE survey to collect data on demographic characteristics, 
comorbidities, treatments, healthcare resource use (HCRU), weight loss 
strategies and weight change in the past year from individuals with obesity 
in France, Germany, Italy, Spain, Sweden and the UK.
Methods: Data were collected between May and June 2021. All included 
individuals were part of an existing consumer research panel, which man-
aged recruitment to the study. Adults (≥ 18 years old) with BMI ≥ 30 kg/
m² who reported interacting with primary or secondary healthcare ser-
vices in the past 12 months were eligible for participation, but those who 
reported being pregnant during this period were excluded. Participants 
provided informed consent and answered screening questions to con-
firm eligibility before completing an online survey in their local language. 
The survey included questions about demographic characteristics, health 
insurance, self-reported weight, comorbidities and treatments received, 
and HCRU.
Results: In total, 1850 eligible individuals completed the survey. Numbers 
of participants per country ranged from 100 (Sweden) to 500 (UK). 
Overall, 56.3% of participants had a BMI of 30–<35 kg/m² (obesity class 
I), 26.8% had a BMI of 35–<40 kg/m² (obesity class II) and 16.9% had 
a BMI of 40–<70 kg/m² (obesity class III). There was a greater propor-
tion of women in the higher obesity classes (47%, 56% and 64%, respec-
tively), but demographic characteristics were otherwise similar. In total, 
25.7% of participants reported no ORCs, 28.4% had 1 ORC, 19.6% had 
2 ORCs and 26.3% had ≥ 3 ORCs; characteristics for these groups are 
shown in the Table. Only 132 individuals (7.1%) reported no comorbidi-
ties at all. Higher obesity classes tended to have more ORCs (class I: 23% 
had ≥ 3 ORCs; class II: 26%; class III: 37%). The most frequently reported 
ORCs were hypertension (39.3%), dyslipidaemia (22.8%) and type 2 dia-
betes (17.5%; Figure 1). In the past year, similar proportions of obesity 
classes I, II and III had experienced hospitalization (19.4%, 15.7% and 
17.3%, respectively) or any surgical procedure (17.6%, 17.5% and 15.7%). 
However, the presence of ORCs was linked to increased HCRU (Figure 
2). Overall, 13.4% of participants with no ORCs had been hospitalized in 
the past year, compared with 26.7% of those with ≥ 3 ORCs, and 14.1% of 
those with no ORCs had undergone any surgical procedure during that 
time, compared with 23.9% of those with ≥ 3 ORCs. Patterns were similar 
for other types of HCRU.
Conclusion: The RESOURCE survey provides a detailed characteriza-
tion of individuals with obesity in Europe, including extensive data on 
ORCs and their economic impact. The presence of ORCs was linked to 
both higher obesity class and increased HCRU, indicating that a sizeable 
proportion of patients with obesity may be at an elevated risk of hospital-
ization or surgery due to the presence of multiple comorbidities.

Tab. 1.
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Fig. 1.

Fig. 2.

PO4.79
Direct healthcare costs and presence of obesity-related 
complications in high-cost and low-cost individuals with 
obesity over 8 years: a US retrospective cohort study

Pearson–Stuttard, J.1; DeKoven, M.2; de Laguiche, E.3; Faurby, M.3; 
Lundegaard Haase, C.3; Anupindi, V.2; Sommer Matthiessen, K.3; 
Evans, M.4
1Lane Clark & Peacock LLP, London, UK 
2IQVIA, Falls Church, Virginia, USA 
3Novo Nordisk A/S, Søborg, Denmark 
4University Hospital, Llandough, Penarth, Cardiff, UK

Introduction: The prevalence of obesity has substantially increased glob-
ally in recent decades, and the condition is associated with an increased 
risk for obesity-related complications (ORCs). ORCs impose a significant 
and growing economic burden on healthcare systems. We aimed to assess 
direct healthcare costs and presence of ORCs over 8 years in high-cost and 
low-cost individuals with obesity.
Methods: Adults (≥ 18 years old) were identified in the IQVIA 
Ambulatory Electronic Medical Records database and linked to the 
IQVIA PharMetrics® Plus administrative claims database. Individuals 
with a BMI measurement of 30–<70 kg/m² during the index period (1 
January 2007–31 March 2012), and with continuous enrolment for ≥ 1 
year pre-index (baseline year) and ≥ 8 years post-index (follow-up) were 
included in the analysis; those who were pregnant or had cancer in the 
baseline year were excluded. Index date was the date of BMI measure-
ment. Individuals were divided into three cohorts by obesity class at index 
(I: BMI 30–<35 kg/m²; II: BMI 35–<40 kg/m²; III: BMI 40–<70 kg/m²). 
ORCs and total per-person direct healthcare costs (inpatient, outpatient 
and pharmacy costs; 2019 USD) were evaluated in the baseline year and in 
year 8. High-cost individuals were defined as the 20% of individuals with 
the highest total costs in year 8; the remaining individuals were designated 
low cost. 
Results: Baseline characteristics for low-cost and high-cost individuals 
by obesity class are shown in Table 1. There were large cost differences 
between low-cost and high-cost groups in year 8: within each obesity 
class, the high-cost group accrued between 74% and 79% of total direct 
healthcare costs (Figure 1). The proportion of individuals with specific 
ORCs varied across obesity classes, but was considerably higher in high-
cost than in low-cost individuals in year 8 (Figure 2). In high-cost indi-
viduals, atherosclerotic cardiovascular disease was approximately 4 times 
more frequent and heart failure was 5–9 times more frequent than in 
low-cost individuals. In all obesity classes, ≥ 65% of high-cost individ-
uals had cardiovascular disease and ≥ 43% of high-cost individuals had 
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dyslipidaemia. The proportion of individuals with type 2 diabetes (T2D) 
was more than double in high-cost vs low-cost groups across cohorts. In 
the group with class III obesity, 54% of all high-cost individuals had T2D. 
Conclusion: By assessing cross-sectional direct healthcare costs data 8 
years after initial obesity classification, we found that 20% of individuals 
with obesity accrued nearly 80% of the total direct healthcare budget in 
US clinical practice. High-cost individuals with obesity had substantially 
more ORCs than low-cost individuals, which suggests a link between 
comorbidities and economic burden.

Tab. 1.

Fig. 1.
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Fig. 2.

PO4.80
Healthcare cost progression over 8 years in individuals with 
obesity in the USA: a retrospective cohort study

Evans, M.1; de Laguiche, E.2; Divino, V.3; Faurby, M.2;  
Lundegaard Haase, C.2; Anupindi, V.3; Sommer Matthiessen, K.2; 
Pearson–Stuttard, J.4
1University Hospital, Llandough, Penarth, Cardiff, UK 
2Novo Nordisk A/S, Søborg, Denmark 
3IQVIA, Falls Church, VA, USA 
4Lane Clark & Peacock LLP, London, UK

Introduction: Obesity and its complications impose a significant eco-
nomic burden on healthcare systems worldwide. Clinicians, payers and 
decision-makers need to be able to identify the patients with the greatest 
healthcare resource utilization (HCRU) and need for weight loss manage-
ment, for which more data are needed on the effect of time and obesity 
severity on HCRU and costs. We aimed to describe the yearly total health-
care expenditure and 8-year progression of hospitalization rates and costs 
in individuals with obesity in a real-word US setting, according to obesity 
class at baseline.
Methods: Adults (≥ 18 years old) were identified in the IQVIA 
Ambulatory Electronic Medical Records database and linked to the 
IQVIA PharMetrics® Plus administrative claims database. Individuals 
with a BMI measurement of 30–<70 kg/m² during the index period (1 
January 2007–31 March 2012), and with continuous enrolment for ≥ 1 
year pre-index (baseline year) and ≥ 8 years post-index (follow-up) were 
included in the analysis. The index date was the date of BMI measure-
ment; individuals were divided into three cohorts: obesity classes I (BMI 
30–<35 kg/m²), II (BMI 35–<40 kg/m²), and III (BMI 40–<70 kg/m²). 
Individuals were excluded if they were pregnant or had cancer in the 
baseline year. Adjusted average yearly healthcare costs were estimated 
using generalized estimating equation models with a gamma distribution. 
Yearly progression of hospitalization rates and associated costs during the 
8-year follow-up were also calculated.
Results: Baseline characteristics for individuals in obesity class I 
(n = 17,892), II (n = 6550) and III (4141) are shown in Table 1. Average 
adjusted yearly total healthcare costs increased from year 1 to year 8 for all 
obesity classes (Figure 1). Year 8 costs were 27.1% higher for obesity class 
II compared with class I, and were 34.2% higher for class III compared 
with class I (Figure 1). In each year, more individuals in obesity classes II 
or III were hospitalized compared with class I throughout follow-up; how-
ever, within each obesity class, the percentage of individuals hospitalized 
per year remained stable over this period (Figure 2a). The mean yearly 
number of hospitalizations per patient in those who were hospitalized did 
not differ by obesity class (I, II and III) and was stable over time (year 1: 
1.3, 1.3, 1.3, respectively; year 8: 1.3, 1.4, 1.5, respectively). Yearly unad-
justed hospitalization costs per person were generally similar for the three 
obesity classes (Figure 2b).
Conclusion: Healthcare costs and rates of hospitalization are greater for 
individuals in higher compared with lower obesity classes. Our results 
highlight the relationship between BMI and increasing HCRU and sug-
gest that obesity progression may contribute significantly to the economic 
burden of the disease.
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Tab. 1.

Fig. 1.
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Fig 2.

PO4.81
A randomized controlled trial exploring safety and tolerability 
of sulthiame in sleep apnea

Stenlöf, K.1; Hedner, J.1; Zou, D.1; Hoff, E.1; Hansen, C.2; Kuhn, K.2;  
Lennartz, P.2; Grote, L.1
1Sleep and Vigilance Laboratory, Department of Internal Medicine and Clinical 
Nutrition, Institute of Medicine, Sahlgrenska Academy, University of Göteborg, 
Göteborg, Sweden 
2Desitin Arzneimittel GmbH, Hamburg, Germany

Background: Obstructive sleep apnea (OSA) is highly prevalent. Current 
therapies are limited by insufficient efficacy, compliance or tolerability. 
An effective and well-tolerated pharmacological treatment in OSA is war-
ranted. Carbonic anhydrase (CA) inhibition is known to ameliorate sleep 
disordered breathing. The current study was designed to explore safety 
and tolerability of the CA inhibitor sulthiame (STM) in patients with OSA. 
Materials-Methods: A four-week double-blind, randomized, place-
bo-controlled dose guiding trial in patients with moderate/severe OSA 
and not tolerating CPAP. STM was titrated to 200 and 400 mg during 
the first two weeks in the study and the dose was maintained  thereafter. 
A conventional polysomngraphy recording was performed twice at base-
line and at day 28 and 29, respectively. Recordings were scored in accor-
dance with the Americal Academy of Sleep Medicine (AASM) rules. Vital 
signs including blood pressure were repeatedly monitored in association 
with visits to the study site. Samples for safety biochemistry and therapeu-
tic monitoring of drug plasma concentration were obtained. The study 
was approved by the regional research ethics committee (Dnr: 045-18, 
2018-02-07) and posted in the EU Clinical Trials Register (EudraCT N°: 
2017-004767-13). 
Results: Intermittent paresthesia was reported by 79, 67 and 18 % of 
patients receiving 400 mg (N=25), 200 mg (N=12) or placebo (N=22), 
respectively. Dyspnea was reported only in the 400 mg STM group (21 %). 
There were no serious adverse events. STM reduced the Apnea-Hypopnea 
Index (AHI) from 55.3 to 33.1 events/h ( 41.0 %) in the 400 mg group 
and from 61.2 to 40.7 events/h ( 32.1 %) after 200 mg (p<0.01, respec-
tively). Corresponding placebo values were 53.8 and 50.9 events/h ( 5.4 
%). The AHI reduction threshold of ≥ 50 % was reached in 40 % after 400 
mg, 25% after 200 mg and 5 % following placebo. Mean overnight oxygen 
saturation improved by 1.1 % after 400 mg and 200 mg (p<0.01 respec-
tively). Measures of daytime function and vigilance appeared to improve 
in patients receiving 200 mg or 400 mg STM and with > 2 reported side 
effects in this short-term study. 
Conclusions: STM showed a satisfactory safety profile in moderate to 
severe OSA. STM reduced OSA, on average, by more than 20 events/h, 
one of the strongest reductions reported in a drug trial in OSA. Larger 
scale clinical studies of STM in OSA are justified.
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EP1 – Basic Science

EP1.01
Relationship between the severity of visceral obesity 
and the severity of the new coronavirus infection caused 
by SARS-CoV-2

Skripchenko, E.1; Deev, D.1; Pinkhasov, B.2
1Novosibirsk State University 
2Federal Research Center of Fundamental and Translational Medicine

Introduction: Excessive accumulation of visceral (epicardial) adipose tis-
sue leads to increased immune response, transferring local inflammation 
to generalized level, which leads to more unfavorable course of new coro-
navirus infection caused by SARS-CoV-2 (NCI).
The purpose was to investigate the effect of visceral fat on the severity of 
the course of NCI.
Methods: 172 patients (76 males and 96 females) that were examined. 
Patients were selected by systematic random sampling. For all patients 
was determined the CIRS-G comorbidity index. We analyzed general 
clinical, laboratory and instrumental data. We measured body weight, 
height, waist (WC) and hips circumferences (HC), calculated BMI. The 
epicardial fat thickness (EFT) was measured during cardiac ultrasound. 
Patients were divided into 2 groups: group 1 (n=127) - patients with mod-
erate severity of the NCI; group 2 (n=45) - patients with severe course of 
the disease. Patients of both groups were comparable in terms of the ratio 
of the number of men and women - 42.5% of men and 57.5% of women in 
group 1 and 48.9% of men and 51.1% of women in group 2.
Results: Patients of groups 1 and 2 were of comparable age-62.8±11.4 
and 63.5±8.6 years (p=0.88), the CIRS-G comorbidity index was lower 
in group 1 patients than in group 2, but no significant difference was 
found 1.5±0.9 and 1.8±0.8 points (p=0.68). The incidence of hyperten-
sion (HT) and type 2 diabetes mellitus (DM) was significantly higher in 
group 2 compared to group 1 (p<0,05). Group 2 patients had significantly 
higher BMI than group 1 patients-32.6±6.9 and 30.1±5.9 kg/m2 (p<0.05). 
It was found that group 2 patients were characterized by more severe 
abdominal obesity and, accordingly, a larger amount of visceral fat. The 
patients of group 2 had significantly higher values of WC: 80.2±13.2 cm 
and HC 100.7±14.9 cm and waist-hip ratio: 0.85±0.10 and 1.03±0.10 c.u. 
(p<0.01) respectively. Determination of the amount of visceral fat showed 
that patients from group 2 had a higher EFT value than from group 1: 
6.8±3.2 and 5.2±2.1 (p<0.05) respectively. EFT had the most number of 
correlations and higher correlation coefficients than WC and ratio WC/
HC, further data on EFT are presented. EFT was associated with diag-
nostic criteria determining the severity of NCI: SRP and fibrinogen levels 
was directly associated with the severity of EFT–R=0,33, r=0,28 (р<0,05) 
respectively, and the saturation level had a significant inverse correlation: 
R=-0,31 (р<0,05). Also total protein and albumin levels had a significantly 
inverse correlation with EFT: R=-0,28, R=-0,30 and R=-0,35 (p<0,05) 
respectively. EFT had positive correlations with the duration of hospital-
ization and the volume of lung damage determined with CT scans – R= 
0,34 and R=0,28 (р<0,05) respectively.
Conclusion: Patients with comorbid pathology, such as HT and type 2 
DM, are at risk for a more severe course of NCI. More pronounced vis-
ceral obesity increases the likelihood of NCI severity for the patients. 
Thus, EFT, as the most sensitive and specific indicator of visceral obesity, 
can be one of the key markers determining the duration of hospitalization 
and the nature of the course of Covid-19.

EP1.02
The gut microbiota composition and metabolic syndrome

Kotrova, A. D.1; Shishkin, A. N.1; Pchelin, I. Y.1; Lavrenova, N. S.2; 
Voropaeva, L. S.2; Gladyshev, N. S.1; Droganova, A. S.1; Hudiakova, N. V.1; 
Slepyh, L. A.1; Ermolenko, E. I.2
1Department of Faculty Therapy,Saint-Petersburg State University,Saint-
Petersburg, Russia 
2Department of Molecular Microbiology,Institute of Experimental Medicine, 
Saint-Petersburg, Russia

Introduction: Understanding the gut microbiota role in the development 
of metabolic syndrome (MS) is a promising direction for MS correction 
and its prediction. The detection of marker bacteria associated with obe-
sity and other MS criteria can serve as a basis for further study of sig-
nificant bacteria metabolites. These bacteria and metabolites can become 
both prognostic markers of the MS course and the basis of a new approach 
to MS treatment.
Methods: The aim of our study was to consider the gut bacterial composi-
tion in patients with MS and to reveal correlations between bacterial tax-
ons and MS criteria to identify the marker bacteria of MS. The first group 
(n = 59) consisted of patients with MS (median age – 44 years) who suf-
fered from abdominal obesity (average waist - 104,4±2,4) in combination 
with dyslipidemia (average LDL 3,4±0,2, TG 2,6±0,4). The second group 
(n = 54) consisted of healthy individuals (median age - 38) with normal 
body weight ( average waist -75±1,3) and normal lipid panel. Fecal sam-
ples from patients were studied using 16S rRNA gene sequencing on the 
Illumina platform (MiSeq sequencer). The CDHIT-OTU-Miseq program 
was used to search for taxonomic units (OTUs). DNA libraries were pre-
pared using the Illumina Nextera sample preparation kit with DNA prim-
ers corresponding to the V3 - V4 regions of the 16S rRNA gene. Statistical 
data processing was carried out using the software platform for statistical 
analysis IBM SPSS Statistics 26 and Stattech software.
Results: A statistically significantly greater amount of the phylum 
Actinobacteria and genera Actinomyces were found in the MS group 
than in the group of healthy ones (p = 0,009 and p=0,03 respectively). 
At the same time, the family Actinomycetaceae formed a strong inverse 
correlation with BMI and waist in the MS group. The genus Prevotella 
spp. was also more represented in the MS group (p = 0.002). The class 
Gammaproteobacteria had a strong direct correlation with BMI and waist 
in the MS group.
Conclusion: This pilot study revealed and confirmed earlier reported 
results about the features of the gut microbiota composition in MS - an 
increase in the representation of the phylum Actinobacteria, the genus 
Actinomyces and the genus Prevotella. The class Gammaproteobacteria 
should also be considered as a potential target taxon for MS prognosis 
or treatment. The inverse correlation of Actinomycetaceae with BMI and 
waist requires further study.
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Fig. 1. Representation of the genus Prevotella spp. in the study groups 
according to 16S rRNA gene sequencing.

Statistically significant correlations (p<0.001) are represented by a square 
without a cross, the rank correlation coefficient is marked in color (red 
color - strong inverse relationship, r = - 1, blue color - strong direct rela-
tionship, r = 1).

Fig. 2. Splot - graph of correlations between bacterial classes, anthropo-
metric parameters and blood parameters in the MS group.

Statistically significant correlations (p<0.001) are represented by a square 
without a cross, the rank correlation coefficient is marked in color (red 
color - strong inverse relationship, r = - 1, blue color - strong direct rela-
tionship, r = 1).

Fig. 3. Splot - graph of correlations between bacterial families, anthropo-
metric parameters and blood parameters in the MS group.

EP1.03
Sopaniyakhana extract inhibits oleic acid-induced hepatic 
lipid accumulation via reducing lipogenesis and promoting 
fatty acid oxidation

Chaichana, C.1; Salaemae, H.2; Yurayat, T.2; Sueasuay, J.3; Wongshaya, P.4; 
Khumkhana, N.4; Deekum, W.4; Pramyothin, P.4
1Siriraj Center Research of Excellence for Diabetes and Obesity, Faculty of 
Medicine Siriraj Hospital, Mahidol University, Thailand 
2Department of Biochemistry, Faculty of Medical Science, University of Phayao, 
Thailand 
3Department of Immunology, Faculty of Medicine Siriraj Hospital, Mahidol 
University, Thailand 
4Division of Clinical Nutrition, Department of Medicine, Faculty of Medicine 
Siriraj Hospital, Mahidol University, Thailand

Introduction: Non-Alcoholic Fatty Liver Disease (NAFLD) is caused by 
defects in the liver’s fat metabolism function. Herbal treatments are one 
way to prevent and treat fatty liver disease since they have fewer adverse 
effects. Sopaniyakhana (SPK) is a Thai herbal medicine consisting of 
seven dried plants: rhizomes of Cyperus rotundus Linn., Zingiber offi-
cinale Roscoe, Plumbago indica Linn., Curcuma longa Linn., Aucklandia 
lappa DC., Acorus calamus Linn., and leave of Cnesmone javanica Blume. 
Previous research has shown that SPK inhibits lipid accumulation in 
mature mouse adipocyte 3T3-L1 cells by activating fatty acid oxidation 
and suppressing the peroxisome proliferator-activated receptor gamma 
(PPARG) pathway. However, the beneficial effect of hepatic steatosis treat-
ment has not been studied. The goal of this study was whether SPK extract 
could reduce lipid accumulation and regulate lipogenesis in oleic acid-in-
duced HepG2 hepatocytes.
Methods: SPK water extracts were made by infusing and decocting the 
plant. To induce a fatty liver cell model, HepG2 cells were exposed to 0.5 
mM oleic acid for 24 hours. The cells were then exposed for 72 hours 
to different concentrations of SPK extracts. The ability of SPK to elimi-
nate lipid accumulation was assessed using the cytotoxicity (MTT assay), 
the morphology of intracellular lipid droplets, and triglyceride level. 
Furthermore, real-time PCR was used to assess how the extracts affected 
genes involved in the β-oxidation and de novo lipogenesis pathways.
Result: SPK extracts with 150 µg/ml significantly reduce lipid accu-
mulation in HepG2 cells while having no affecting survival. There was 
a considerable reduction in triglyceride levels (40±2%, P<0.01) as com-
pared to oleic acid-induced hepatocytes. SPK extracts strongly inhibited 
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the OA-activated Peroxisome Proliferator Activated Receptor Gamma 
(PPARG) and Fatty Acid Synthase (FASN) gene indicating that SPK extract 
significantly inhibit steatosis via de novo lipogenesis suppression. On the 
other hand, Peroxisome proliferator activated receptor α (PPARA), Fragile 
X-related Protein 1 (FXR1), and Carnitine palmitoyltransferase 1 (CPT-1) 
gene expression was significantly increased, indicating that the SPK 
extract activates the lipolytic β-oxidation pathway in liver cells. β-Asarone 
was isolated from SPK and characterized as a major component enhanc-
ing the induction of PPARA and CPT-1 indicating that β-Asarone might 
be a potential therapeutic agent for NAFLD treatment.
Conclusion: Our findings suggest that the efficacy of SPK extract is due to 
reduced lipid accumulation via lipolysis stimulation and lipid biosynthesis 
inhibition. These extracts may help to prevent fatty liver disease, however, 
more research on in vivo effects is required.

EP1.04
Protective role for C3a-des Arg in atherogenesis among 
patients with central obesity

Eliashevich, S.1; Shoibonov, B.1; Khudyakov, M.1; Dadaeva, V.1; Senko, O.2; 
Kuznetsova, A.3; Drapkina, O.1
1National Medical Research Center for Therapy and Preventive Medicine, 
Laboratory of eating behavior study and correction, Department of 
fundamental and practical aspects of obesity, Moscow, Russia 
2Federal Research Center “Computer Science and Control”, Russian Academy 
of Sciences, Moscow, Russia 
3N.M. Emanuel Institute of Biochemical Physics, Russian Academy of Sciences, 
Moscow, Russia

Background and Aims: Genetic, dietary and immune factors contribute 
to the pathogenesis of atherosclerosis in humans. Complement activa-
tion is an integral part of the innate immune defence but also influences 
directly triglyceride synthesis. The study aim was to evaluate a potential 
association between central obesity, C3a-desArg and atherosclerosis in 
individuals with low SCORE-2 risk.
Methods: A pilot study, including patients at low risk according to 
SCORE-2, was designed. Anthropometry and bioimpedance analysis were 
performed in every subjects alongside with laboratory tests for choles-
terol profile, multiply modified LDL (mmLDL) and C3a-desArg. Central 
obesity (CO) was detected according to the IDF criteria. Individuals 
were consecutively screened for carotid atherosclerosis using ultrasound 
method. ANOVA test and Pearson’s chi-square test were used to assess the 
impact of different metabolic parameters on atherosclerosis prevalence.
Results: 127 adult subjects were screened (mean age: 43(3) years; BMI 
27(5) kg/m2; and 47% male). 80 (63%) participants with central obesity. 
Prevalence of atherosclerosis was 32% (41).The level of mmLDL was sig-
nificantly higher in the CO group than that in the control, regardless of 
gender: 20.8 U (8.5) vs 13.6 U (7), respectively (p‹0.01). cIMT average were 
correlated with WC, body fat mass, TG, TC, LDL, and mmLDL (r = 0.4; 

0.3; 0.3; 0.4; 0.4; 0.5, respectively, p = 0.001) and C3a-desArg (r = - 0.4, 
p = 0.001). According to multivariate analysis: at a C3a-desArg>10.7 ng/ml 
and mmLDL≤24.3 U, atherosclerosis was not detected.
Conclusions: С3a-desArg plays an unexpectedly beneficial role in the 
atherosclerosis. С3a-desArg is critical for triglyceride synthesis and the 
maintenance of lipid homeostasis,resulting in increased adiposity and 
atheroprotection.

EP1.05
Degree of weight loss and risk of obesity-related 
complications: a retrospective cohort study

Khunti, K.1; Schnecke, V.2; Haase, C. L.2; Harder-Lauridsen, N. M.2;  
Rathor, N.2; Sommer, K.2; Morgen, C. S.2
1Diabetes Research Centre, University of Leicester, Leicester General Hospital, 
Leicester, UK 
2Novo Nordisk A/S, Søborg, Denmark

Introduction: For people living with obesity (body mass index [BMI] 
≥30 kg/m²), weight loss has been shown to be associated with a clinically 
relevant risk reduction for certain obesity-related complications, such as 
type 2 diabetes (T2D), sleep apnoea and asthma, when compared with 
maintaining a high stable BMI. The aim of this study was to assess how 
different degrees of weight loss influence the risk of developing 13 selected 
obesity-related complications. 
Methods: This retrospective cohort study was conducted using the 
Clinical Practice Research Datalink in the UK. The study cohort consisted 
of adults (18–70 years) with BMI ≥30 kg/m² recorded between 2001 and 
2010 and a subsequent BMI recorded 4 years later (4-year baseline period). 
Cox proportional hazard models incorporating BMI change during the 
baseline period were used to estimate the associations between median 
weight losses of 6% (range 3% to 9.9%), 12% (10% to 14.9%) and 18% 
(15% to 25%) and the relative reduction in the risk of developing T2D, 
sleep apnoea, hip/knee osteoarthritis, hypertension, dyslipidaemia, unsta-
ble angina/myocardial infarction, venous thromboembolism, atrial fibril-
lation, heart failure, chronic kidney disease (CKD), asthma, polycystic 
ovary syndrome (PCOS) and depression. Analyses were adjusted for base-
line BMI, age, sex, smoking and baseline obesity-related complications. 
Results: Of the total cohort of 260,617 people, there were 83,716 individ-
uals with a median weight loss of 6%, 19,585 with a median weight loss of 
12% and 12,293 with a median weight loss of 18%. The median age at index 
year was 52 years and the median follow-up time after the 4-year base-
line period was 7.3 years. We found a greater risk reduction with higher 
weight loss for almost all non-cardiovascular (CV) outcomes compared 
with a reference group with high stable weight (<±3% weight change; see 
Figure). However, the association pattern differed by individual com-
plication; although there was an almost linear dose response for PCOS, 
sleep apnoea and CKD, a larger risk reduction was seen between 6% and 

Tab. 1. ANOVA model of multiple parameters stratified by presence/absence of atherosclerotic plaques

Variable no plaque (0)
n=86

1 plaque 
(1) 
n=25

2 plaques
(2) 
n=16

P value
(0 vs. 1)

Р value 
(0 vs. 2)

Р value
(1 vs. 2)

Uric acid 5,1±1,2 6,2±1,1 6,3±1,3 0,000174 0,002688 0,809459

HDL-c 1,6±0,4 1,5±0,3 1,2±0,3 0,611090 0,000430 0,007096

СRP 2,1±0,2 3,1±0,4 3,9±0,7 0,012072 0,030204 0,619532

ТG 1,1±0,4 1,7±0,5 1,4±0,6 0,000012 0,006700 0,120304

LDL-c 3,2±0,7 3,6±0,7 4,3±1,2 0,000736 0,000027 0,018432

TC 5,3±0,8 5,9±0,9 6,2±1,3 0,002201 0,003125 0,339751

Non-HDL-c 3,7±0,4 4,3±0,9 5±1,4 0,000527 0,000035 0,126849

mmLDL 17,4±8 30,9±8 30,4±4 <0,000001 <0,000001 0,453394

С3а-des Arg 12,5±3,1 7,6±1,4 6,5±1,4 <0,000001 <0,000001 0,430270
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12% weight loss for T2D and hip/knee osteoarthritis. Furthermore, for 
hypertension, dyslipidaemia and asthma, a larger risk reduction occurred 
between 12% and 18% weight loss. For CV outcomes, no significant asso-
ciation with the degree of weight loss was observed using these models. 
Conclusion: Generally, larger weight loss was associated with greater rela-
tive risk reduction for developing obesity-related complications. However, 
the association pattern differed, with only some complications having a 
linear association. There was no significant association between the 
degree of weight loss and CV outcomes.

EP1.06
Association between weight change and the risk of 
developing obesity-related complications: does initial BMI 
matter?

Khunti, K.1; Schnecke, V.2; Haase, C. L.2; Harder-Lauridsen, N. M.2;  
Rathor, N.2; Sommer, K.2; Morgen, C. S.2
1Diabetes Research Centre, University of Leicester, Leicester General Hospital, 
Leicester, UK 
2Novo Nordisk A/S, Søborg, Denmark

Introduction: Weight loss can reduce the risk of obesity-related com-
plications, whereas, conversely, weight gain may increase such risk. This 
study aimed to determine the extent to which baseline body mass index 
(BMI) before weight change affects the association between the degree 
of weight change (both loss and gain) and 13 prespecified obesity-related 
complications.
Methods: This was a retrospective cohort study using the UK Clinical 
Practice Research Datalink with linked Hospital Episode Statistics 
data. Patients were followed for a 4-year baseline period during which 
weight changes were recorded. Inclusion criteria were index (year 1) 
BMI ≥30 kg/m², index age 18–70 years and an available BMI at year 4. 
Each patient had to have their index date (first recorded BMI ≥30 kg/m²) 

recorded between 2001 and 2010. Cox proportional hazard models with 
age as underlying time variable, weight change as the difference in BMI 
between year 1 and year 4, adjusted for index BMI, sex, smoking and 
baseline obesity-related complications, were used. Outcomes were the 
first occurrence (during follow-up) of 13 obesity-related complications. 
Results: Patients (N=422 642) had a median index BMI of 33.6 kg/m² 
(interquartile range [IQR]: 31.5, 37.0), a median age of 51 years (IQR: 41, 
60) and were followed up for a median post-baseline period of 7.3 years 
(IQR: 3.7, 10.4). For sleep apnoea, polycystic ovary syndrome (PCOS) and 
type 2 diabetes, a larger relative risk reduction was observed after clin-
ically relevant weight losses of 10% and 20%, respectively, and a larger 
risk increase after weight gains (10% and 20%), with lower index BMI 
(year 1) compared to higher index BMI (Figure). Similarly, for dyslipidae-
mia, hypertension and chronic kidney disease, the relative risk increase/
decrease associated with weight change was greater for a BMI of 30 kg/
m² than individuals with higher index BMIs. Conversely, for cardiovascu-
lar outcomes (heart failure, atrial fibrillation, venous thromboembolism, 
unstable angina/myocardial infarction), the benefit/harm from weight 
loss/gain was greater for individuals with a higher index BMI. Results for 
depression were unclear. Interestingly, there was a lack of symmetry for 
some outcomes between the effect of weight gains of 10% and 20% and 
equivalent weight reductions (Figure).
Conclusion: Across index BMIs, there was a benefit of weight loss, and 
harm from weight gain, for all obesity-related complications studied. 
However, the impact of weight change on the risk for obesity-related 
complications was dependent on the index BMI. The largest relative 
risk changes were seen for sleep apnoea, type 2 diabetes and PCOS. 
Cardiovascular outcomes followed a different pattern, with a greater ben-
efit/harm from weight loss/gain starting at a higher index BMI. For most 
outcomes, there was a greater relative change in the risk of complications 
when weight was lost or gained from a lower index BMI, suggesting that 
early intervention and treatment of obesity is important.

Fig. 1. Estimated mean risk reduction (with 95% CIs) for the different outcome risks in each of the three weight-loss groups relative to high stable weight.
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Fig. 1. Association between weight change and index BMI, and the risk of obesity-related complications.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts 199

have studied the effect of lysine deficiency on different cardiometabolic 
parameters to highlight its potential involvement in the development 
of NCDs. 
Methods: The research protocol was approved by the Institutional Animal 
Care and Use Committee of the American University of Beirut. Sixteen, 
5 week-old male Sprague-Dawley rats were divided into 2 groups (n=8). 
They were maintained on a gluten-protein-based diet with (C) or without 
(LD) added lysine. The Control diet (C) contained the recommended level 
of lysine (9.8 g/kg), and the Lysine Deficient diet (LD) had 60% lower 
amount. The rats had free access to their corresponding diets over the 
experimental period of 4 weeks. 
Body composition was assessed once per week using LF110 BCA ana-
lyzer. Plasma lipid profile and epididymal adipose tissue histology were 
assessed. Liver C-reactive protein (CRP) expression was estimated. 
Independent t-tests and General Linear Model were conducted to check 
for differences between groups. Significance was set at a p-value of 0.05.
Results: The total weight gain over the experimental period was signifi-
cantly different, with a mean of 201g for C and 34 g for LD (p-value<0.001), 
despite having comparable food intake (p-value=0.162). This implies that 
the energy efficiency of LD was dramatically decreased. At the end of 
the experiment, the percentage of body fat was similar between groups 
(p-value=0.369), but the epididymal adipose tissue of the LD group 
showed hyperplasia and a decrease in the adipocyte size (Figure 1). 
Furthermore, the lipid profile differed between both groups, highlight-
ing a drop of HDL by around 23% and an increase in LDL by 14 folds 
in the LD group (p-values<0.05). The observed changes in the LD group 
in terms of adipocytes (number and size) and lipid profile are known to 
increase the risk of metabolic diseases (1,2). 
Also, interestingly, LD caused an upsurge in the liver expression of the 
inflammatory marker CRP (Figure 2), which is known to be an indepen-
dent cardiovascular burden (3). 
Conclusion: The current data present evidence about the relationship 
between lysine deficiency and metabolic disturbances, increasing the risk 
of cardiovascular diseases and, at least partially, explaining the observed 
surge in the prevalence of NCDs among low SES populations. 
References
1. Chait & den Hartigh. Front Cardiovasc Med. 2020;7:22.
2. Zhao et al. BMC Cardiovasc Disord. 2021;21(1):69.
3. Lagrand et al. Circulation. 1999;100:96–102.

Hematoxylin and eosin-stained adipocytes from epididymal fats were 
quantified, and images were used to estimate adipocyte sizes using 
ImageJ software. C: Control Group and LD: Lysine Deficient Group 
 Independent t-test was conducted to check for differences between 
groups. ** refers to a p-value<0.01.

Fig. 1. Epididymal adipocytes size and number.

EP1.07
The effects of neuronostatin on rodent white preadipocyte 
differentiation

Jasaszwili, M.; Skrzypski, M.
Department of Animal Physiology, Biochemistry and Biostructure, Poznan 
University of Life Sciences, Poznan, Poland

Introduction: Metabolism and energy homeostasis are regulated by many 
factors such as, among others, peptide hormones. One of them is neu-
ronostatin (NST) encoded by the prosomatostatin gene [1]. It is known 
that NST suppresses food intake [1], as well as regulates glucose homeo-
stasis [2]. NST peptide was found in several tissues such as the stomach, 
pancreas, and intestine [1]. NST exerts its biological effects through the 
activation of the GPR107 receptor [3]. GPR107 is ubiquitously expressed 
including adipose tissue [4] – a metabolic organ that plays a crucial role in 
energy homeostasis regulation. However, the role of NST in adipogenesis 
remained unknown. Therefore, our study aimed to determine the effects 
of NST on primary white preadipocyte differentiation. 
Methods: Primary white preadipocytes were isolated from epididymal 
adipose tissue depots of male Wistar rats (80-100 g). Primary preadipo-
cytes were differentiated in the presence or absence of NST (1, 10 or 100 
nmol/l) to analyse the expression of differentiation markers and intra-
cellular lipid content. After 7 days of differentiation, the gene expression 
was evaluated using real-time PCR (reference gene – Gapdh). The lipid 
content was analysed with Oil Red O staining (ORO) and triacylglycerol 
accumulation assessment. To detect selected proteins, the Western blot 
technique was used (normalization control – β-ACTIN). Following nor-
mality tests, statistical analysis was performed using the Student’s T-test, 
ANOVA followed by the Bonferroni post hoc test or Kruskal-Wallis test, 
p < 0.05 (*). 
Results: We found that intracellular lipid content in primary white pread-
ipocytes was reduced after incubation with 100 nmol/l NST for 7 days. 
Moreover, NST (100 nmol/l) decreased the mRNA expression of genes 
involved in lipid synthesis (Acc, Fasn and Srebf1). The effects of NST were 
also observed in the attenuated expression of genes regulating preadipo-
cyte adipogenesis such as C/ebpα (NST 10 and 100 nmol/l), Fabp4 and 
Pparγ (NST 1, 10 and 100 nmol/l). Moreover, NST (100 nmol/l) signifi-
cantly reduced the C/EBPα and FABP4 protein levels in primary preadi-
pocytes differentiated for 7 days. 
Conclusion: Our results demonstrate that NST suppresses white preadi-
pocyte differentiation, and indicate that NST may modulate adipose tissue 
function.
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Lysine deficiency aggravates the cardiovascular risk factor
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Introduction: Non-communicable diseases (NCDs) are common among 
people of low socioeconomic status (SES), known to derive the majority 
of their proteins from cereals, which are limited in lysine. In this work, we 
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Results: At normoglycaemia, participants with type 2 diabetes had higher 
counts of all white blood cells, cytokines and hs-CRP compared to controls 
(all p<0.01). However, hypoglycaemia affected both participants with type 
2 diabetes and controls similarly. Hypoglycaemia acutely increased the 
number of circulating lymphocytes and monocytes, which remained ele-
vated over one week. Hypoglycaemia acutely increased the proportion of 
(pro-inflammatory) CD16+ monocytes and decreased the proportion of 
(anti-inflammatory) CD14+ monocytes (both p≤0.001). Hypoglycaemia 
acutely increased the ex vivo production of pro- inflammatory cyto-
kines TNF-α and IL-1β (p<0.05), and decreased the production of anti- 
inflammatory cytokine IL-10 (p<0.05) by monocytes. Hypoglycaemia 
acutely increased several circulating inflammatory proteins, including 
IL-6 and IL-10 (p < 0.001), with a subsequent return to baseline levels over 
time. Most proteins, including hs-CRP (p < 0.05), FGF-21 and SLAMF-1 
(p < 0.001), reached their peak concentrations 1 day after the hypoglycae-
mic event and remained elevated up to one week. Other proteins, includ-
ing TRANCE, FGF-23 and IFN-γ, did not reach their maximum until 3 
days or a week after hypoglycaemia (p < 0.001).
Conclusion: One hypoglycaemic event induces a pro-inflammatory 
response both at the cellular and protein level that is sustained for at least 
one week in people with type 2 diabetes and control subjects.

EP1.10
Use of PBMC transcriptomic analysis for the identification 
of early biomarkers of adiposity-related risk or metabolic 
recovery after weight loss
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Palou, A.1; Romaguera, D.2; Van Schothorst, E.4; Oliver, P.1
1Nutrigenomics, Biomarkers and Risk Evaluation (NuBE) group, University of the 
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(IdISBa), Palma, Spain, CIBER of Physiopathology of Obesity and Nutrition 
(CIBEROBN), Madrid, Spain 
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(IdISBa), Palma, Spain 
4Human and Animal Physiology, Wageningen University, Wageningen, 
the Netherlands

Introduction: Peripheral blood mononuclear cells (PBMC) are widely 
used as a source of biomarkers in nutrition/obesity studies because they 
reflect gene expression profiles of internal tissues. Our pre-clinical stud-
ies in rodents have contributed to demonstrate PBMC usefulness for 
the study of obesity-related metabolic risk and metabolic recovery after 
weight loss. Here, we performed a pilot proof-of-concept study with the 
aim to analyse PBMC transcriptome in healthy normoglycemic volun-
teers with overweight-obesity (OW-OB) in comparison to normal weight 
(NW) controls to identify altered metabolic pathways, and to evaluate 
metabolic recovery after a 6-month weight-loss plan in the OW-OB group 
(OW-OB-6M).
Methods: Standard PBMC global gene expression and analysis was per-
formed in samples from 12 NW, and in 12 subjects with OW-OB before 
and after (OW-OB-6M) weight loss intervention including men and 
women (50%/50%). All of them were normoglycemic and with classical 
analytical parameters within the standard values. We focused on differen-
tial expressed genes (DEGs) in OW-OB and OW-OB-6M groups vs NW. 
Significant biological pathways of the DEGs identified were functionally 
clustered using the Core Function of Ingenuity System Pathway Analysis 
(IPA) and PANTHER v.14.0 online resource. Anthropometric data and 
biochemical parameters were recorded and analysed from all volunteers. 

Protein bands detected by western blots were quantified with Image J 
software and normalized against β-Actin. C: Control Group and LD: Lysine 
Deficient Group Independent t-test was conducted to check for differenc-
es between groups. * refers to a p-value<0.05.

Fig. 2. Liver C-Reactive Protein expression.
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Background: People with type 2 diabetes often require insulin to con-
trol their blood glucose levels. Hypoglycaemic episodes are the main side 
effects of insulin treatment and are associated with increased cardiovas-
cular mortality in patients with diabetes. Activated monocytes defined by 
enhanced secretion of pro-inflammatory cytokines are key contributors 
to the development of cardiovascular complications. We determined the 
persistent effects of a single hypoglycaemic event on circulating immune 
cell numbers, composition and ex vivo function, and on circulating 
inflammatory markers. 
Methods: 15 adults with and 16 adults without type 2 diabetes (M/F 
17/14, age 59.6 ± 7.1 years, BMI 28.5 ± 4.3 kg/m2) underwent a hyper-
insulinaemic-normoglycaemic (5.3 ± 0.3 mmol/L) hypoglycaemic (2.8 
± 0.1 mmol/L) glucose clamp. During normoglycaemia, hypoglycaemia, 
1 day, 3 days and 7 days after the hypoglycaemic event blood was drawn 
to determine ex vivo monocyte phenotype, function and metabolism. 
Furthermore, hs-CRP and 92 circulating inflammatory proteins were 
determined at all timepoints.
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be previously registered in PROSPERO, an international database of sys-
tematic reviews 4. The selection of studies and reasons for exclusion will 
be recorded using a PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta Analyses) diagram5. The data will be extracted using 
standardized methodologies and forms. The type of data collected will be 
body weight and body fat related measurements and vitamin D. Estimate 
of the summary effect will be presented by using risk ratio (RR), odds 
ratio (OR) or risk difference (RD) with 95% confidence interval (CI) from 
original articles expressing the outcome as dichotomous (overweight/
obesity) and by using β (beta coefficients of multivariate linear regression 
model) from original articles expressing the outcome as continuous (BMI 
classification). In addition, I2 statistic was used to assessed heterogeneity 
between studies. 
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Metabolic syndrome remodels high-density 
lipoprotein lipidome
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Introduction: The serum level of high-density lipoprotein cholesterol 
(HDL-C) is inversely correlated with CVD risk [1]. However, since rais-
ing HDL-C is an attractive target, randomized controlled trials did not 
show evidence in a reduction of CVD when HDL-C was raised pharma-
cologically [2]. HDLs are heterogeneous in size, shape, density, lipid and 
protein composition and not only have cholesterol efflux capacity but also 
antioxidant and anti-inflammatory function [3]. HDL-associated pro-
teins have been considered to predominate in the determination of the 
particle structure and biological functions until now. However, the latest 
cutting-edge lipidomic technology has revealed important roles of lipid 
components in HDL function. 
Methods: This study was conducted according to the Good Clinical 
Practice Guidelines, and all subjects gave their written informed consent. 
This study included 20 normal-weight and 15 metabolic syndrome (MetS) 
subjects. The anthropometric data of the subjects was measured and after 
12 h of fasting overnight, blood was collected. Blood was centrifuged and 
serum and plasma were stored at -20 °C until analysis. Biochemistry mea-
sures were conducted by enzymatic method. HDLs were purified from 
2% sucrose plasma using a commercial kit. After purification, HDL lipi-
dome was analysed by mass spectrometry and particle size determined by 
nuclear magnetic resonance.
Results: Participants with obesity had significantly higher BMI, waist cir-
cumference, percent body fat and abdominal fat relative to normal-weight 
participants. Biochemical measures showed higher triglycerides, fasting 
glucose and total cholesterol in the people with obesity. The HDL lipi-
dome in the MetS subjects was substantially different from that in healthy 
individuals and mean particle size was smaller. 
Conclusion: MetS remodels the HDL lipidome and particle size profile. 
HDL lipidome may represent novel biomarkers for early prediction of 
HDL dysfunction and disease risk and may represent potential therapeu-
tic targets for future HDL therapies.

Results: A total of 1,072 known genes were differentially expressed (DEGs) 
in PBMC of apparently healthy subjects with OW-OB vs NW (p<0.05), 
allowing discrimination of both groups. These genes were mainly related 
to gonadotropin-releasing hormone receptor pathway, angiogenesis, and 
to CCKR and interleukin signalling pathways. Nutritional intervention 
resulted in a significant improvement in all anthropometric and body 
composition measurements as well as in the biochemical parameters ana-
lysed, and some normalised to values as seen in the NW group. Moreover, 
the weight-loss plan produced a partial gene expression recovery, as 41% 
of the DEGs identified in the OW-OB group were not statistically differ-
ent in comparison to the NW group at the end of the intervention. These 
genes were mainly related to the following pathways: CCKR, PDGF, apop-
tosis and EGF receptor cell signalling. Despite this recovery in the initially 
described genes, PBMC transcriptome was highly affected by the inter-
vention, with a total of 2,139 genes affected in the OW-OB-6M vs NW 
group (including 630 that were initially altered in the OW-OB group).
Conclusion: PBMC transcriptome can serve as a tool to search for early 
risk biomarkers, and to understand metabolic differences in non-at-risk 
subjects with overweight-obesity not presenting alterations in classical 
analytical parameters yet. Additionally, PBMC gene expression analysis 
can also provide insights into the mechanism involved, metabolic impact 
and efficacy of weight-loss strategies. 
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Overweight and obesity have become a global concern, reaching its prev-
alence epidemic proportions over the last few decades. Obesity is a signif-
icant public health issue, due to its links with many other corresponding 
health problems, and decreased quality of life1. Thus, finding and prevent-
ing the root causes of obesity remains a public health priority. 
Nutritional supplementations are now increasing their interest as new 
effective treatment to reduce weight in people with overweight or obe-
sity (PoW). Nowadays, vitamin D has gained importance given that 
some government health agencies have recommended population to take 
 vitamin  D supplements during this pandemic of COVID-19. In other 
hand, low vitamin D status is associated with non-communicable diseases 
and increased susceptibility to infectious disease; especially, upper respi-
ratory tract infections. However, whether low vitamin D levels are a cause 
or consequence of disease has remained a point of debate2. In obesity, 
most of the literature deals with the impact of vitamin D in weight loss. 
While the occurrence of vitamin D deficiency in PoW is clear, data are 
inconclusive regarding whether supplementation of vitamin D can help 
in the weight loss3. Either way, vitamin D supplementation is encour-
aged, whether or not, it actually have a positive impact on the weight loss. 
Although this correlation is promising, the direction (or even presence) of 
causality remains somewhat unclear.
Thus, we aimed to investigate the effects of vitamin D supplementa-
tion on body fat mass in PoW by conducting a systematic review and 
meta-analysis of the randomized controlled trials (RCTs) investigating 
this relationship.
To perform the systematic review, the literature will be searched by using 
various text terms related to vitamin D as well as obesity. The protocol will 

http://www.crd.york.ac.uk/prospero/


Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts202

EP1.14
Metabolic effects of metformin in diet-induced obese rats 
are mitigated when co-administered with β-sitosterol
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Introduction: Obesity has an increasing prevalence worldwide and is 
associated to higher risk of related disorders, such as type II diabetes and 
hyperlipidaemia. Thus, there is growing interest in interventions in obe-
sity treatment and its associated comorbidities. At this respect, metformin 
(MET) is a well-known drug efficiently used for type 2 diabetes manage-
ment and, has been assessed as therapeutic aid for obesity. In addition, 
β-sitosterol (SIT) is a food bioactive compound usually used to ameliorate 
hyperlipidaemia, specifically high blood cholesterol levels. However, little 
is known about the effects of the combination of MET and SIT. As type 
II diabetes and hyperlipidaemia can coexist, the aim of this study was to 
evaluate the potential metabolic interactions derived from the MET and 
SIT co-treatment at low doses. 
Methods: Vehicle (C) or low doses of MET75 and MET150 (75 and 
150mg/kg body weight (bw), respectively) were administered during 40 
days to diet-induced obese male Wistar rats, either in combination with 
SIT (176mg of SIT/kg bw) or without (NSIT (no-SIT)). Body weight 
and fat mass were recorded, and hepatic steatosis and circulating serum 
parameters (triacylglycerols, cholesterol, hepatic transaminases and alka-
line phosphatase) were analysed. Gene expression (RT-PCR) of key hypo-
thalamic neuropeptides and leptin signalling related genes were studied. 
Results: MET150 contributed to counteract the impact of the obesogenic 
diet as lower weight gain (-6.15% MET150 vs 1.61% C), fat mass increase 
(-16.5% MET150 vs 7.91%C) and serum leptin levels (58.5% of C values) 
were observed, regardless SIT treatment. Notably, only NSIT animals 
showed a tendency to diminish the insulin levels (70.3% of C values) 
and a reduced HOMA-IR (67.5% of C values) with the MET150 treat-
ment, while fasting glucose levels were not ameliorated. Hepatic steato-
sis was observed in C animals, and as lipidaemia (triacylglycerols and 
cholesterol) and circulating markers of hepatic damage (transaminases 
and alkaline phosphatase) were not affected by SIT or MET treatments. 
Accumulative food intake was lower in MET150 groups (88.8% of C val-
ues) regardless the SIT treatment. The food intake reduction observed 
in MET150 animals was associated with expression of neuropeptides in 
hypothalamus and leptin signalling. NSIT animals showed a tendency to 
diminish expression of Npy (73.7% of C values) and increase Lepr (132% 
of C values) with the MET150 treatment, which was not observed when 
given in combination with SIT. MET75, either SIT or NSIT, did not exert 
significant effects in the parameters tested in rats.
Conclusion: Low dose of MET ameliorated insulin resistance. This was 
associated with food intake reduction, resulting in reduced body weight 
gain and fat mass increase under an obesogenic diet, which could be mod-
ulated at the level of hypothalamic neuropeptide gene expression. Of note, 
when the MET150 was co-administered with SIT, these beneficial effects 
were partially counteracted.
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Introduction: Extreme obesity (EO) is associated with comorbidities and 
a risk factor for atherosclerosis. The Irisin hormone has an active role in 
energy metabolism and its levels have been related to obesity, type 2 dia-
betes and cardiovascular disease.
Aim: To assess the usefulness of irisin as a marker of subclinical athero-
sclerosis. To this aim we investigated plasma irisin concentrations and iri-
sin gene variation in patients with EO who underwent BS, by dividing the 
cohort according the atheroma presence. 
Methods: This prospective observational study included 66 subjects with 
EO who underwent bariatric surgery (BS). Individuals were distributed 
into two groups: patients with (n = 32) and patients without atheroma 
(n = 34), detected by ultrasound. Plasma samples were obtained 1 month 
before and 6 and 12 months after BS and Irisin concentrations were mea-
sured by ELISA at the 3 time points. At surgery, samples of subcutaneous 
adipose tissue were taken to evaluate the single nucleotide polymorphism 
(rs3480) in the irisin gene (FNDC5).
Results: Irisin levels correlated with BMI (p = 0.0064, r=0.23) and were 
lower in patients with plaque all along the study (P<0.0002). The rs3480 
polymorphism of the irisin gene was not related neither with irisin con-
centration nor the presence of atheroma plaque.
Conclusion: Irisin may has a protective role against atherosclerosis and 
could be useful as a predictive target. Thus, increasing its levels may also 
serve as a therapeutic target.
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Fig. 2. Design of a titration protocol for measuring the mitochondrial 
oxygen consumption in intact differentiating adipocytes. For the concen-
trations of inhibitors and uncoupler utilized and definition of respiratory 
states, see Methods.

Mitochondrial membrane potential (MMP) during adipocyte differenti-
ation in media containing no additive (DM) or DMSO, DMSO, and 1 µM 
p,p’-DDE, and DMSO and 10 µM p,p’-DDE on days 4, 10, and 21 of the 
experiment. Significant differences * p < 0.05 (Friedman and Wilcoxon 
rank sum tests). On the fourth day of differentiation, a significant decrease 
in MMP was observed in DDE-affected cells at both 1 μM and 10 μM 
concentrations compared to medium containing DMSO alone. In cells 
affected with 1 μM DDE, there was a significant increase in MMP on day 21 
of differentiation compared to control cells exposed to DMSO alone.

Fig. 3. Mitochondrial membrane potential.

EP1.15
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Adipose-Derived Mesenchymal Stem Cells into Mature 
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The contribution of environmental pollutants to the obesity pandemic is 
still not yet fully recognized. Elucidating possible cellular and molecular 
mechanisms of their effects is of high importance. Our study aimed to 
evaluate the effect of chronic, 21-day-long, 2,2-bis (4-chlorophenyl)-1,1- 
dichlorethylenedichlorodiphenyldichloroethylene (p,p’-DDE) exposure 
of human adipose-derived mesenchymal stem cells committed to adi-
pogenesis on mitochondrial oxygen consumption on days 4, 10, and 21. 
In addition, the mitochondrial membrane potential (MMP), the quality 
of the mitochondrial network, and lipid accumulation in maturing cells 
were evaluated. Compared to control differentiating adipocytes, exposure 
to p,p’-DDE at 1 μM concentration significantly increased basal (routine) 
mitochondrial respiration, ATP-linked oxygen consumption and MMP of 
intact cells on day 21 of adipogenesis. In contrast, higher pollutant concen-
tration seemed to slow down the gradual increase in ATP-linked oxygen 
consumption typical for normal adipogenesis. Organochlorine p,p’-DDE 
did not alter citrate synthase activity. In conclusion, in vitro 1 μM p,p’-
DDE corresponding to human exposure is able to increase the mitochon-
drial respiration per individual mitochondrion at the end of adipocyte 
maturation. Our data reveal that long-lasting exposure to p,p’-DDE could 
interfere with the metabolic programming of mature adipocytes.

ATP-related oxygen consumption (R-L) and reserve ETS capacity (E-R) in 
adipocytes differentiating in media containing no additive (DM) or DMSO, 
DMSO and 1 µM p,p’-DDE, and DMSO and 10 µM p,p’-DDE on days 4, 10, 
and 21 of the experiment. (C,D) Flux control ratios L/E and R/E. Significant 
differences * p < 0.05 (Friedman and Wilcoxon rank sum tests).

Fig. 1. ATP-related oxygen consumption.
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DM: pure differentiation medium; DDE 1 μM: differentiation medium with 
added p,p´-DDE, which was dissolved in dimethyl sulfoxide (DMSO); DDE 
10 μM: differentiation medium with added p,p´-DDE, which was dissolved 
in DMSO; DMSO: differentiation medium (DM) with DMSO only.

Fig. 6. Summary scheme of the experiment.

(A–C) ROUTINE, LEAK and uncoupled (ETSC) oxygen consumptions of 
adipocytes differentiating in media containing no additive (DM) or DMSO, 
DMSO and 1 µM p,p’-DDE, and DMSO and 10 µM p,p’-DDE on days 4, 10, 
and 21 of the experiment. Significant differences * p < 0.05 (Two-way 
ANOVA followed by a post-hoc Tukey test).

Fig. 4. ROUTINE, LEAK and uncoupled (ETSC) oxygen consumptions of 
adipocytes differentiating.

Staining of mitochondria (red) and nuclei (blue) in each environment 
(fluorescent probes, MitoTrackerTM Red CMXRos and NucBlueTM Live 
ReadyProbes Reagent were used to visualize the mitochondria and nucle-
us of cells).

Fig. 5. Staining of mitochondria and nuclei in each environment.
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The arrows show examples of fat droplets. (Oil Red O staining).

Fig. 7. The comparison of fat in each environment.
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preliminary metabolomics results suggest stable significant differences 
between sexes in the global metabolic profiles. 
Aim: To study the interactions between metabolome and epigenome in 
subjects over 54 years old presenting metabolically healthy obesity (MHO) 
or severe MetS (MetS.5) to obtain a pathophysiological characterization of 
the most fragile patients. 
Method: 96 subjects (48 cases MetS.5, 48 controls MHO; age 55-85) were 
selected from Piancavallo cohort (3) (1350 adult subjects affecting by 
extreme obesity (BMI>40 kg/m2)). MetS.5 indicated the presence of the 5 
metabolic alterations according to the International Diabetes Federation 
(IDF) (2005). The cohort was extensively characterized for anthropomet-
ric and clinical outlines and NMR metabolomics profiles were previously 
measured. Global methylation levels were measured in serum using the 
Infinium MethylationEPIC BeadChip kit and specific statistical analyses 
were developed. 
Results: The global methylation levels between cases and controls don’t 
look different, although the epigenetic drift appeared higher in controls, 
due to the presence on average of a greater number of stochastic epigen-
etic variations (SEVs). Differential methylation analysis identified two 
probes belonging to TXNIP and MYLIP genes, related to hyperglycemia 
and hypercholesterolemia, which resulted statistically significant. The 
epigenetic age appeared to be higher, on average, in men over women of 
similar chronological age, regardless of the pathological state.
Conclusions: The epigenetics results, joint to the metabolomic data, may 
supply innovative knowledge and specific biomarkers involved in phys-
iological mechanisms in healthy obesity and its pathological condition 
MetS. The results of the present study add information and introduce new 
targets for better clinical treatment, a reduction in the risk of mortality 
and a better quality of life of extreme MetS patients. 
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EP2.01
Exploring Polish women eating behaviours through clustering 
analysis: comparisons of eating styles clusters in the context 
of food-based negative emotion regulation, mindful eating 
and body mass index
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Introduction: Unhealthy restrictive and uncontrolled eating style may 
promote the development of other maladaptive eating behaviours and 
weight gain. We hypothesized that women with high restrictive and high 
uncontrolled eating style have significantly greater maladaptive eating 
behaviours and body mass index than those with low levels of these eating 
styles.
Methods: Participants (N = 732 women; Mage= 26.46 ± 9.76; MBMI= 
26.49 years ± 4.59) completed: (a) unhealthy restrictive and uncontrolled 
eating style: the Three-Factor Eating Questionnaire, (b) food-based 
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Introduction: Galectins are a family of β-galactoside receptors, which 
are expressed throughout a great variety of cell types. Among them, 
Galectin 1 (GAL1) has been implicated in some processes such as cancer, 
differentiation of hematopoietic lineage, or host-pathogen interactions. 
Recent studies indicate that GAL1 is involved in adipose tissue, however, 
the results are contradictory. GAL1 expression has been found to increase 
in people with obesity and diabetic patients, and expression of Lgals1 and 
GAL1 varies during adipocyte differentiation.
Methods: Our main goal was to clarify the role of GAL1 in adipose tissue 
at either the level of adipogenesis or the use and storage of fat, as well as 
its contribution to the development of obesity. First, we analyzed GAL1 
and Lgals1 expression among different tissues involved in obesity. Then, 
we studied the expression of the Lgals1 gene at different conditions, and 
the differences between Lgals1-/- and wild-type mice in weight gain and 
blood glucose and insulin levels, as well as the expression of adipocyte 
markers in white adipose tissue. In addition, using different cell lines for 
adipocyte differentiation in vitro, and their Lgals1 knockdown derivative 
cell lines, we studied the role of the protein in adipocyte differentiation 
and fat metabolism.
Results: We found that GAL1 is highly expressed in adipose tissue in mice 
compared to other tissues. This expression is higher in visceral white adi-
pose tissue compared to inguinal subcutaneous adipose tissue, and Lgals1 
expression increases with age and in response to nutritional challenge. In 
addition, Lgals1 knockout resulted in lower total body weight and adipos-
ity, as well as lower glucose levels. Furthermore, we observed a reduced 
expression of adipogenic markers but an increase in brown adipose tissue 
markers in Lgals1-/- mice, and GAL1 deficiency led to a reduction in fat 
content and an increase in some brown adipocyte markers in differen-
tiated adipocytes in vitro. In 3T3-L1 adipocytes with permanent knock-
down of Lgals1 this impairment is recovered by Rosiglitazone treatment.
Conclusion: These results implicate GAL1 in adipocyte metabolism and 
energy homeostasis, and consequently in the onset of obesity. These dis-
coveries may open the door for future treatments of the disease.
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The effect of metabolic syndrome, age and sex on the 
metabolome and epigenome functions and interplay: 
the epigenetic drift in severe obesity
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Introduction: Metabolic syndrome (MetS) is the principal metabolic 
pathological consequence affecting people who suffer from obesity. The 
metabolome is the output of genes-environment interaction and epigene-
tic modifications act as their linker (1). So, it is reasonable a possible inter-
play between metabolomics and epigenetics. MetS prevalence increases 
sharply with age, especially in women, reaching in postmenopause a 
comparable prevalence to men of the same age (2). Nevertheless, our 
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Results: Mean (SD) for BMI was higher among people with obesity - PwO 
30.3(2.3) kg/m2 compared to normal-weight population 22.0(1.4) kg/m2 
and 1109 (16.1%) of this sample were PwO. Similarly, PwO were older, 
likely to smoke and take alcohol compared to normal-weight subjects. 
Multivariable-adjusted OR and 95% CI across second, third and fourth 
quartile of dietary BCAA consumption for odds of obesity was 0.85 (0.61, 
1.18), 0.72 (0.51, 1.02) and 0.58 (0.40, 0.86); P for trend <0.01 for isoleu-
cine intake, 0.99 (0.73, 1.38), 0.81 (0.58, 1.12) and 0.63 (0.44, 0.90); P for 
trend <0.01 for leucine intake and 0.87 (0.62, 1.20), 0.69 (0.49, 0.97) and 
0.56 (0.38, 0.82); P for trend <0.01 for valine intake.
Conclusion: Higher dietary BCAA consumption was associated with 
lower odds of obesity in this sample of Chinese adults. Longitudinal stud-
ies are necessary to clarify these associations.
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Visceral adiposity index and its association with cancer risk 
in the UK Biobank cohort
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Introduction: The Visceral Adiposity Index (VAI) is a marker of visceral 
fat accumulation and dysfunction. We aimed to investigate the association 
between VAI and incident cancer at 23 sites and all-cause.
Methods: 385,458 participants (53.3% women; mean age 56.3 years) 
from the UK Biobank prospective cohort were included in this study. 
The median follow-up was 8.2 years (interquartile range 7.3 to 8.9). 
We  categorised the participants into tertiles according to VAI. We calcu-
lated VAI from the Amato MC et al formula. Incidence of 24 cancers were 
the outcomes. Cox proportional hazard models were adjusted for sociode-
mographic, lifestyle factors and multimorbidity.
Results: 47,882 individuals developed cancer during the follow-up 
period. In the fully adjusted model, VAI was associated with six cancer 
sites. Individuals in the highest tertile, compared with the lowest tertile, 
had higher risk of uterine (Hazard Ratio: 2.09), gallbladder (83%), kidney 
(39%), liver (25%), colorectal (14%), and breast (11%) cancers, and all-
cause cancer (5%). These associations were shown by tertiles trend as well 
(Figure 1). There was no evidence of non-linear associations. 
Conclusion: VAI was associated with six cancer sites and all-cause cancer. 
The prognostic and aetiological roles of visceral fat accumulation and dys-
function in cancer warrants further research.

negative emotion regulation: the Positive-Negative Emotional Eating 
Scale, (c) mindful eating: the Mindful Eating Scale, (d) BMI: sociodemo-
graphic survey. A two-step cluster analysis was used to identify clusters 
based on restrictive and uncontrolled eating style. One-way analysis of 
variance (with Bonferroni multiple comparison tests) was chosen to anal-
yse differences between the clusters in the context of food-based negative 
emotion regulation (FBNER), mindful eating (ME) and body mass index 
(BMI).
Results: The three clusters were labelled and were characterized, as fol-
lows: (a) Cluster 1 (N = 287): low restrictive and low uncontrolled eating 
style, (b) Cluster 2 (N = 174): high restrictive and high uncontrolled eating 
style, (c) Cluster 3 (N = 271): high restrictive and low uncontrolled eating 
style. Our results showed that Clusters 2 had significantly greater level of 
food-based negative emotion regulation (M = 23.74 ± 11.94; p < 0.001) 
and lower mindful eating (M = 71.99 ± 9.99; p < 0.001) than Clusters 1 
(FBNER: 11.63 ± 9.62; ME: 85.05 ± 7.12) and 3 (FBNER: 11.69 ± 8.71; ME: 
82.44 ± 7.11). Cluster 2 (M = 23.24 ± 5.44; p < 0.001) also had a signifi-
cantly higher level of BMI than Cluster 1 (M = 21.34 ± 3.62).
Conclusion: These preliminary findings may mean that unhealthy eating 
styles may exacerbate other maladaptive eating behaviours and may be 
risk factors for weight gain. However, these are only preliminary findings 
that need to be verified by longitudinal studies.
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Dietary intakes of branched-chain amino acids and odds 
of obesity in a Chinese Population
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Introduction: Obesity is associated with excess fat buildup and is a prom-
inent risk factor for chronic diseases. However, the significance of dietary 
branched-chain amino acids (BCAA; isoleucine, leucine and valine) 
consumption in the aetiology of obesity outcomes in the human popula-
tion is not clearly understood. This study investigated the association of 
energy-adjusted BCAA consumption with odds of obesity in a Chinese 
population.
Methods: We evaluated BCAA consumption (adjusted for energy intake 
using the residual method) from food and diet intakes using data on 
nutrient intakes derived from the Chinese food composition tables among 
4118 subjects in Harbin, China. Obesity was defined using body mass 
index (BMI) ≥ 28 kg/m2. Logistics regression was applied to estimate the 
multivariable-adjusted odds ratio (OR) and 95% confidence interval (CI) 
of obesity odds by quartiles of BCAA consumption (using the first quar-
tile as reference) at a two-sided P < 0.05.

Tab. 1. Multivariable-adjusted ORs and 95% CIs for odds of obesity across quartile of energy-adjusted 
branched-chain amino acid consumption

Q1 Q2 Q3 Q4 P for trend

N 1029 1030 1030 1029

Isoleucine 1.00 (Reference) 0.85 (0.61, 1.18) 0.72 (0.51, 1.02) 0.58 (0.40, 0.86) <0.01

Leucine 1.00 (Reference) 0.99 (0.73, 1.38) 0.81 (0.58, 1.12) 0.63 (0.44, 0.90) <0.01

Valine 1.00 (Reference) 0.87 (0.62, 1.20) 0.69 (0.49, 0.97) 0.56 (0.38, 0.82) <0.01

Regression models were adjusted for age, sex, education, smoking, alcohol consumption, exercise regularly, family 
history of diabetes, coronary heart disease, total energy intake and total protein intake.
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Data are presented in hazard ratio with 95% confidence intervals. The reference group was those in the lowest tertile. Analyses were adjusted for age, 
income, deprivation, ethnicity, diet (red & process meat, fruits & vegetables, oily fish & alcohol), smoking, sedentary behaviour and physical activity and 
comorbidity.

Fig. 1. Association VAI and cancer sites by tertiles trend fully adjusted model.
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Analyses were adjusted for age, sex, income, deprivation, ethnicity, diet (red & process meat, fruits & vegetables, oily fish & alcohol), smoking, sedentary 
behaviour and physical activity and comorbidity.

Fig. 2. Association VAI and cancer sites, fully adjusted model.
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in weight loss (WL) practices between patients with obesity (PwO) and 
patients with pre-obesity (PwPO).
Methods: This is a cross-sectional assessment of a random sample of 
20,000 patients who completed a structured, online telehealth visit. In the 
visit, patients provided baseline health information, including whether 
they had one or more of the following weight-related comorbidities: dia-
betes, osteoarthritis, high cholesterol, high triglycerides, hypertension, 
obstructive sleep apnea, gallstones, gallbladder disease, NAFLD/NASH, 
heart disease, stroke, peripheral vascular disease. Patients were eligible to 
receive care via telehealth and included in the analysis if they were adults, 
not pregnant, had a minimum BMI of 25kg/m2, and had received at least 
one prescription of OSH. Patients were grouped as PwPO (BMI 25-29.9 
kg/m2, n=6,426) or PwO (BMI 30-40 kg/m2, n=13,574), based on self- 
reported height and weight. Descriptive statistical analysis and tests of 
differences (χ2, t-tests) were performed.
Results: Patients were 78% female, aged 43 ± SD 10.7 years, with a mean 
BMI of 32.4 kg/m2 ± SE 0.03. One-third of patients (32.1%) had pre- 
obesity and 40.2% of all patients had at least one weight-related comorbid-
ity. Almost all patients (98.7%) attempted one WL method prior to OSH, 
and half (50.3%) had tried at least four different methods. Exercise and 
low-calorie diet were the most commonly attempted WL methods, and 
nearly 30% of patients reported prior prescription WL medication use. 
Most patients (62.2%) reported not following a specific diet at the time of 
OSH initiation. PwO were more likely than PwPO to have previously tried 
commercial WL plans (53.7 vs 43.4%; p<0.001), specialized diets (62.6 vs 
59.1%; p<0.001), OTC supplements (50.2 vs 44.8%; p<0.001) and prescrip-
tion WL medications (32.5 vs 20.9%; p<0.001). Female patients were more 
likely to seek treatment for pre-obesity (34.2 vs. 24.7% male; p<0.001) and 
reported fewer comorbidities (38.5 vs. 46.2% male; p<0.001), despite over 
90% of both sex groups reporting the belief that excess weight negatively 
affected their health.
Conclusion: Data from this large patient cohort supports the potential 
for telehealth to provide prescriptive weight management treatment to a 
population seeking care. PwPO are an undertreated population and are 
actively seeking new weight management options. Interestingly, women 
sought weight management treatment earlier in the disease continuum 
than men, despite reporting few comorbidities. Future studies are needed 
to determine whether these trends continue once OSH is more broadly 
available.

EP2.06
Sensibility and specificity analysis for waist-to-height ratio, 
body mass index and waist circumference as a screening 
criterion for metabolic syndrome in an adult North-East 
Portuguese population

Teixeira, J.1; Bragada, J. A.2; Bragada, J. P.3; Coelho, J. P.3; Pinto, I. G.3;  
Reis, L. P.3; Saldanha, L. S.2; Duarte, C. M.2; Magalhães, P. M.2
1Research Centre in Sports, Health and Human Development (CIDESD) 
2Department of Sport Science, Instituto Politécnico de Bragança (IPB) 
3North East Local Health Unit – Health Care Unit of Santa Maria (ULSNE)

Introduction: Obesity is a central component of Metabolic Syndrome 
(MetS) and a major public health concern. A harmonizing MetS defini-
tion was developed to aggregate the different criteria used by the umbrella 
organizations, however there is still controversy over the most sensitive 
and specific parameter to characterize each MetS component. The aim 
of this study was to compare the sensibility and specificity for waist-to-
height ratio (WHtR), body mass index (BMI) and waist circumference 
(WC) to discriminate subjects with and without MetS in an adult North-
East Portuguese population.
Methods: A cross-sectional retrospective analysis was conducted between 
January 2019 and December 2020 from patients’ clinical records of two 
primary health care centers in a North-East Portuguese region. A total 
of 6570 individuals aged 18–102 years were included for analysis, among 
which 3865 women (57.37±18.67 years) and 2705 men (59.97±16.76 
years). MetS was defined according to HARM2009 statement set by 

EP2.04
The Interaction Between Personalized Wellness Coach and 
Participant in An Online Commercial Weight Loss Intervention 
Program: A Retrospective Analysis

Nguyen Ngoc, H.1; Nguyen Thi Thanh, T.2; Truong Cong, H.3;  
Nguyen Dang Tuan, D.3; Phan Bao, L.3
1Institute of Nutrition, Mahidol University, Nakhon Pathom, Thailand 
2Thai Nguyen University of Medicine and Pharmacy, Thai Nguyen, Vietnam; 
Nagoya University Graduate School of Medicine, Nagoya, Japan; LMS Medical 
Healthcare Services, Buon Ma Thuot, Dak Lak, Vietnam 
3LMS Medical Healthcare Services, Buon Ma Thuot, Dak Lak, Vietnam

Introduction: A weight management program offering personalized 
wellness coaches to instruct the patient has been practiced widely. This 
approach appeared to be more effective in weight loss success by strength-
ening the motivation, supports, along with enhancing the engagement 
and self-monitoring among participants. Thus, understanding coach- 
participant interactions and how these communications impact weight 
loss accomplishment needs to be determined for sharping the coaching 
best practices. The present study’s aim was to investigate the interaction 
between wellness coaches and participants during a 3-month online per-
sonalized weight loss intervention program. 
Methods: A retrospective analysis was performed using 199 clients 
enrolled from December 2020 to December 2021 in the LMS weight loss 
program. Eligible participants were aged ≥20 years old, having a baseline 
body mass index of ≥23.0 kg/m², and providing at least one weight mea-
surement beyond the baseline survey. Participants were categorized into 
non-completed, intent-to-treat, and completed groups evaluating by their 
participation and adherence. Various measures were obtained to quantify 
coach-participant interactions involving electronic messages, food diaries, 
and exercise logs. A stepwise multiple regression analysis was conducted 
by entering all measures associated with coach-participant interactions. 
Three significant predictors (p-value < 0.001) were finally determined and 
further analyzed to reveal their impacts on the weight loss outcome. 
Results: Generally, participants attending the personalized online health 
coach weight loss program lost an average of 7.99% (SE=0.57), and those 
who successfully completed the program lost on average of 11.19% 
(SE=0.37) during the 3-month period. Respectively, 25% and 58% of these 
participants lost 10% or more of their baseline weight. The stepwise multi-
ple regression model revealed the top 3 measures as significant predictors 
of weight loss at 3 months: reported weekly food log days, weekly exercise 
log days, and fortnight self-weighing (all p-value < 0.001). In association 
with weight loss success, self-weighing every 14 days, providing at least 4 
reports on dietary and exercise logs every 7 days were shown to be signif-
icant predictors of weight change at 3 months. 
Conclusions: Participants with obesity attending online weight loss pro-
gram report for self-weighing once per fortnight and submit at least 4 days 
per week of food diary and exercise log increased participants’ weight 
loss success. This provides insight on real-world weight loss interaction 
patterns that can raise questions for future research on the relationship 
between health coaches and participants in the commercial weight-loss 
intervention program.

EP2.05
Characteristics and weight loss practices from a cohort 
of 20,000 patients using direct-to-consumer telehealth

Horn, D. B.1; Pash, E.1; Zhou, M.3; Broffman, L.3; Bialonczyk, D.2; Doron, T.3; 
Chiquette, E.2
1University of Texas McGovern Medical School, Houston, TX 
2Gelesis, Inc., Boston, MA 
3Ro, New York, NY

Introduction: Plenity is a non-systemic oral superabsorbent hydro-
gel (OSH) for the treatment of pre-obesity or obesity (BMI 25-40kg/
m2) available by prescription and direct-to-consumer telehealth (Ro). 
This analysis describes the OSH telehealth population and differences 
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food addiction symptoms reported greater difficulty in controlling the 
intake of both healthy and unhealthy foods [F (1,32) = 6.95, p =.013].
Conclusion: In sum, this finding highlighted a connection between food 
addiction, eating habits, and food choices in college students, a population 
at risk for developing and maintaining eating pathology. Further research 
would be essential to evaluate and implement interventions about food 
addiction, weight dissatisfaction, eating habits, and food choices, target-
ing college students.

EP2.08
Association Between A Body Shape Index and Incident Type 2 
Diabetes: Findings from The UK Biobank Prospective Cohort 
Study

Boonpor, J.1; Parra Soto, S.2; Ho, F. K.2; Gray, S. R.3; Celis Morales, C.4
1Institute of Cardiovascular and Medical Sciences, University of Glasgow, 
Glasgow, UK, Faculty of Public Health, Chalermphrakiat Sakon Nakhon Province 
Campus, Kasetsart University, Sakon Nakhon, Thailand 
2Institute of Health and Wellbeing, University of Glasgow, Glasgow, UK 
3Institute of Cardiovascular and Medical Sciences, University of Glasgow, 
Glasgow, UK 
4Institute of Cardiovascular and Medical Sciences, University of Glasgow, 
Glasgow, UK, Education, Physical Activity and Health Research Unit, 
Universidad Católica del Maule, Talca, Chile

Introduction: Obesity is a major risk factor for type 2 diabetes (T2D). 
However, most studies have focused on body mass index (BMI) or cen-
tral adiposity, with limited evidence on adiposity markers that account for 
overall body shape. A Body Shape Index (ABSI), defined as waist circum-
ference (WC) divided by (BMI2/3 × height½), has been developed to be 
a new adiposity definition [1]. Therefore, this study aims to compare the 
associations of ABSI and other traditionally used adiposity markers with 
incident T2D.
Methods: This prospective cohort study included 123,315 participants 
from the UK Biobank (mean age: 56.6 years and 54.5% were women). 
The associations were studied using Cox proportional hazard models. The 
exposure variables were seven adiposity markers, including ABSI, BMI, 
WC, waist-hip ratio (WHR), waist-to-height ratio (WHtR), hip circum-
ference (HC) and visceral adiposity index (VAI). All adiposity markers 
were standardised to a 1-SD increase for each sex. The outcome was inci-
dent T2D. Harrell’s C-index was also calculated to compare T2D risk dis-
crimination between ABSI and against other adiposity markers. 
Results: After excluding the first two years of the follow-up period, the 
median follow-up period was 5.4 (IQR: 4.8 to 6.3) years, during which 
2,519 (2.0%) participants were diagnosed with T2D. All adiposity mark-
ers were positively associated with T2D risk. In the fully adjusted model, 
1-SD increment in ABSI was associated with a higher risk of T2D (HR 
1.39, 95% CI, 1.33 to 1.44). Each 1-SD increment of WC and HC were 
associated with 79% higher risk, and WHR and VAI were associated with 
a 50% higher risk. The strongest associations were observed for BMI (HR, 
2.11; 95% CI, 2.05 to 2.17) and WHtR (HR, 2.32; 95% CI, 2. 25 to 2. 40). 
There was no evidence that ABSI had a better risk prediction for T2D 
compared with other adiposity markers.
Conclusion: ABSI was associated with a higher risk of T2D; however, 
it did not improve T2D risk prediction compared to other commonly 
used adiposity markers such as BMI and WHtR. Therefore, further study 
should be conducted to confirm our findings.
Reference
1. Krakauer NY, Krakauer JC. A new body shape index predicts mortality hazard 

independently of body mass index. PLoS One. 2012;7(7):e39504.

Alberti et al. (2009). Standardized cut-off points were used to measure 
WHtR (≥0.5), BMI (≥30 kg/m2) and WC (>88 cm in women and >102 cm 
in men). A binary logistic regression was performed for the areas under 
receiver operating characteristic curves (AUC) and adjusted odd ratios 
(OR) with a 95% confidence interval (CI). 
Results: MetS was present in 3,581 (54.51%) subjects, where 1,914 
(49,52%) were women and 1,667 (61.63%) men. AUC demonstrated that 
WHtR was significantly more powerful than WC and BMI (p<0.05) for 
screening MetS (AUCWHtR = 0.785, 95% CI: 0.774–0.796; AUCWC = 
0.768, 95% CI: 0.757–0.779; AUCBMI = 0.751, 95% CI: 0.703–0.796). Men 
are 1.53 (95% CI: 1.37–1.72, p<0.001) times more likely of having MetS 
compared to women. Also, the discriminative power of the three crite-
ria for predicting MetS is higher in men (AUCWHtR = 0.795, 95% CI: 
0.778–0.812; AUCWC = 0.783, 95% CI: 0.766–0.801; AUCBMI = 0.740, 
95% CI: 0.722–0.759) than women (AUCWHtR = 0.782, 95% CI: 0.768–
0.797; AUCWC = 0.760, 95% CI: 0.744–0.775; AUCBMI = 0.699, 95% CI: 
0.683–0.716). However, WHtR is still the most powerfull screening crite-
rion for MetS in both sexes. 
Conclusion: Adjusting individual’s waist circumference to height revealed 
a greater sensitivity and specificity for MetS screening than isolated WC 
and BMI. Current research suggests that WHtR is as a better predictor for 
MetS, specifically in its obesity component.

EP2.07
Food addiction, eating habits and food choices in a sample 
of college students

Gonçalves, S.; Martins, F.; Lapenta, O.; Conceição, E.; Félix, S.
School of Psychology, University of Minho, Braga, Portugal

Introduction: The concept of food addiction, characterized by a strong 
urge to overeat high palatable foods, has gained increased research atten-
tion during the last decade. College students are recognized as a risk 
group to manifest eating pathology due to the changes in eating habits and 
the increasing in food choices autonomy experienced during this period. 
Thus, the present study aims to characterize food addiction in a sample of 
college students and enlighten the relationship between food addiction, 
eating habits, and food choices in this population.
Methods: This was a two-moment assessment study. In the first assess-
ment, a sample of 194 college students (89.2% females) aged between 18 
and 32 years old (M = 20.85, SD = 2.78) fulfilled a self-reported online 
questionnaire on GoogleForms that assessed sociodemographic/anthro-
pometric data, eating habits (Eating Habits Scale), and food addiction 
(Portuguese Yale Food Addiction Scale 2.0; P-YFAS 2.0) Subsequently, 
from this initial sample, 34 female participants completed the second 
moment of assessment, an experimental task of observation and assess-
ment of healthy and unhealthy food images.
Results: From the 194 students included and based on the P-YFAS 2.0, 30 
participants presented food addiction symptoms. Specifically, 13 (6.7%) 
students presented a food addiction diagnose (i.e., two or more food 
addiction symptoms, including clinical impairment/distress) and another 
17 (8.8%) presented two or more food addiction symptoms but without 
exhibition of clinical impairment/distress. The presence of food addiction 
symptoms were associated with higher weight dissatisfaction [χ²(1) = 5.21, 
p =.022] and higher intake of unhealthy food, namely food high in sugar 
[χ²(1) = 18.23, p <.001], food high in fat [χ²(1) = 6.18, p =.013], and fast-
food [χ²(1) = 11.43, p =.001]. Similarly, the group composed of students 
with food addiction symptoms reported eating habits marked by less food 
quality (t = -2.23, p =.027). About the experimental task of observation 
and assessment of food images, the results indicated that participants with 
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EP3.01
Upper Limits of Normal for Serum Alanine Aminotrasferase 
in Screening Non-alcoholic Fatty Liver Disease in Children 
with Obesity

Lin, Y.1; Chang, P.1; Ni, Y.2
1Department of Pediatrics, Far Eastern Memorial Hospital, New Taipei City, 
Taiwan 
2Department of Pediatrics, National Taiwan University Hospital, Taipei, Taiwan

Introduction: Alanine aminotransferase (ALT) is the most common and 
cost effective screening test for asymptomatic liver disease, especially non-
alcoholic fatty liver disease (NAFLD). There is a lack of data on the upper 
limits of normal (ULNs) for serum ALT among metabolically healthy 
children in Taiwan. The aims of this study are to use the 2010-2012 Taiwan 
Nutrition and Health Survey (NAHSIT) to define the ALT ULNs and to 
determine whether updated ULNs can better screen NAFLD in children 
with obesity.
Methods: Data were obtained from 2895 school children (1442 boys, 1453 
girls) aged 6 to 18 years from NAHSIT conducted in 2010 through 2012. 
We excluded those participants with any of the following metabolic risk 
factors: elevated triglyceride, low high-density lipoprotein cholesterol and 
impaired fasting glucose. We compared the sensitivities of various ALT 
ULNs for identifying NAFLD in our cohort of children with obesity.
Results: The ALT ULNs defined as the 95th percentile in healthy weight, 
metabolically healthy NAHSIT participants were 23 U/L for boys and 18 
U/L for girls. By using updated ULNs, elevated ALT levels were prevalent 
in 13.0% of boys and 7.8% of girls of NAHSIT participants in Taiwan. 
The prevalences were 16.5% in boys with overweight and 12.4% in girls 
with overweight, increasing to 41.9% in boys with obesity and 23.5% in 
girls with obesity. Using updated ALT ULNs for screening NAFLD in chil-
dren with obesity, the sensitivities were 84.0% in boys and 74.3% in girls. 
In contrast, using 40 U/L as the threshold for screening NAFLD in chil-
dren with obesity, the sensitivities decreased to 61.4% in boys and 36.4% 
in girls.
Conclusion: When considering metabolic risk factors for children, the 
ULNs for serum ALT are 23 U/L for boys and 18 U/L for girls in Taiwan. 
Updated ULNs improve the sensitivity for identifying NAFLD in children 
with obesity and may be a better cut-off point for disease screening.

EP3.02
APOLO-Teens Facebook-Based Intervention: The Relevance 
of Adherence to E-therapy for Adolescents with  
Overweight/Obesity

Ramalho, S. M.1; Saint Maurice, P.2; Silva, D.3; Mansilha, H.4; Conceição, E.1
1University of Minho, School of Psychology 
2National Institutes of Health, National Cancer Institute 
3Centro Hospitalar Universitário de São João 
4Centro Hospitalar e Universitário do Porto – Centro Materno Infantil do 
Norte (CMIN)

Introduction: APOLO-Teens is a Facebook-based Intervention that 
combines Facebook® private groups, chat sessions and a self-monitoring 
web-application, as a supplementary, affordable and attractive interven-
tion to the hospital treatment as usual for adolescents with overweight/
obesity (13-18 years). This study aims to: 1) investigate differences 
between the APOLO-Teens adherence groups (Low vs High) regarding 
food/beverages consumption, problematic eating behaviors, and psycho-
logical distress at the end of intervention; and 2) explore psychological 
and behavioral predictors of adherence to the APOLO-Teens Facebook-
based intervention.
Methods: This is a longitudinal study evaluating 38 adolescents with over-
weight/obesity that completed the 6-months APOLO-Teens Facebook-
based intervention (n = 28 female; Age 14.97 ± 1.68 years; BMI z score: 
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Weight Loss, Visit-To-Visit Body Weight Variability 
and Cognitive Function in Older Individuals
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Introduction: Higher variability in LDL-cholesterol and systolic blood 
pressure, known markers of unstable homeostasis, are associated with 
worsened cognitive function. Whether higher variability and loss in body 
weight also signal prodromal cognitive decline, is unclear. 
Methods: We aimed to investigate the association between variability 
and loss of body weight with cognitive performance in participants of 
the PROSPER study (PROspective Study of Pravastatin in the Elderly at 
Risk), a multicentre trial with participants from Scotland, Ireland and the 
Netherlands. Body weight was measured every three months for 2.5 years. 
Weight loss was defined as an average slope across all weight measure-
ments and as ≥5% decrease in baseline body weight during follow-up. 
Visit-to-visit variability was defined as the SD of weight measurements 
(kg) between visits. Four tests of cognitive function were examined: 
Stroop test, Letter-Digit Coding test, immediate and delayed Picture-
Word learning tests. Two tests of daily living activities: Barthel Index (BI) 
and instrumental activities at daily living (IADL) were also examined. All 
tests were performed at month 30 of follow-up.
Results: Of the 4309 participants included, the mean age was 75.1 
years (standard deviation, SD =3.3), 51.6% were women (n=2222), and 
a median of 11 weight measurements (interquartile range [IQR] 10-10) 
were administered. Both larger visit-to-visit body weight variation and 
loss of ≥5% of baseline weight were independently associated with worse 
scores on all cognitive tests, but minimally with BI and IADL. For exam-
ple; a one-SD higher weight variability was associated with 1.48 seconds 
(95% CI 0.84; 2.12) slower performance on the Stroop test. Compared to 
the lower third of body weight variability, the upper third (high variabil-
ity) scored 4.60 seconds (95% CI 2.60; 6.59) slower performance on the 
Stroop test. Furthermore, compared to participants who maintained sta-
ble weight, participants with significant weight loss scored 5.87 seconds 
(95% CI 3.78 to 7.96) slower on the Stroop test, coded 1.74 digits less 
(95% CI -2.33 to -1.14) on the Letter-Digit Coding test, and remembered 
0.71 less pictures (95% CI -0.93 to -0.49) on the delayed Picture-Word 
Learning test.
Conclusion: Weight loss and increased body weight variability are inde-
pendent risk-factors for worse cognitive function. Variation in weight at 
older age may indicate increased cognitive vulnerability.
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than in girls (95.3 and 43.9 per 1000 surveyed, respectively, p <0.001), with 
maximum values at the age of 7-12 years (123.5). With the same preva-
lence of overweight in urban and rural residents, obesity was recorded 
significantly more often in children in rural areas (72.7 per 1000 surveyed, 
p <0.05).
Conclusion: The study showed the importance of the problem of child-
hood obesity in the region. Established age, gender and territorial charac-
teristics in the epidemiology of obesity in children.

EP3.04
Gene expression of collagen VI alpha 3 (COL6A3) as indicator 
of adipose tissue inflammation in early childhood

Mujkić, R.1; Šnajder Mujkić, D.2; Šušnjara, P.3; Ilić, I.1; Grgić, A.1; Divković, 
D.4; Selthofer Relatić, K.5
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Anatomy and Pathological Histology, Faculty of Dental Medicine and Health, 
University J. J. Strossmayer Osijek, Croatia 
2Department of Anatomy and Neuroscience, Faculty of Medicine,  
University J. J. Strossmayer Osijek, Croatia 
3Department of Physiology and Immunology, Faculty of Medicine,  
University J. J. Strossmayer Osijek, Croatia 
4Department of Pediatric Surgery, University Hospital Osijek, Croatia 
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Objectives: The extracellular matrix (ECM) is a key component of adi-
pose tissue (AT) architecture and is necessary to maintain the balance and 
integrity of the tissue structure itself. In people with overweight/obesity, 
there is an increased deposition of connective tissue (collagen) in the ECM 
and disturbances in the morphology and architecture of AT. Collagens 
are the largest group of ECM proteins and their structure and integrity is 
strictly controlled at the molecular level. Among several types of collagen, 
collagen IV alpha 3 (COL6α3) is strongly associated with weight gain and 
acts as cemotaxis for adipose tissue macrophages. The aim of this study 
was to examine correlation between COL6α3 expression and number of 
adipose tissue macrophages in adipose tissue of male children and adoles-
cents depending on their weight status.
Materials-Methods: Tissue samples from subcutaneous (SAT) and vis-
ceral (VAT) fat depots were collected during surgery from 28 healthy 
male children who underwent elective abdominal surgery having hernia 
repairs or orchidopexies at the Department for Pediatric Surgery of the 
University Hospital Osijek. Subjects were divided in two groups depend-
ing on their BMI Z-score, there were 16 normal weight and 12 subjects 
with overweight/obesity. On samples of SAT and VAT which were gained 
during surgical procedure immunohistochemistry (IHC) for CD163+ 
cells was performed with BenchMark ULTRA fully automated workflow 
system and number of positive cells was counted per mm2 of adipose tis-
sue by three independent researchers. AT gene expression of COL6α3 and 
TNFα was measured by quantitative RT-PCR (BioRad rtPCR CFX96) and 
reference genes were used for data normalisation.
Results: There was no statistical difference in age between groups, chil-
dren with normal weight were 3,28[2,30-6,60] years old, and children with 
overweight/obesity 4,83[3,35-8,98] (Mann-Whitney U test, p=0,347). 
A higher number of CD163+ cells was counted in VAT of children with 
overweigt/obesity (Mann-Whitney U test, p=0,003). COL6α3 mRNA 
was higher in children with overweight/obesity in both adipose tissues 
(Mann-Whitney U test, p=0,010 and p=0,001). It correlated positively 
with BMI Z-score in both SAT and VAT (p=0,016 and p<0,001), number 
of CD163+ cells in VAT (p=0,017) and TNFα mRNA in SAT (p=0,004; 
Spearman’s correlation).
Conclusion: Increased mRNA COL6α3 expression in visceral and sub-
cutaneous adipose tissue of male children and adolescents positively 
correlates with their weight status, number of CD163+ cells in visceral 
adipose tissue and mRNA TNFα expression in subcutaneous adipose 
tissue which indicates that COL6α3 contributes to inflammation and 
remodeling processes of adipose tissue in male children with overweight/
obesity in early childhood.

2.21 ± 0.66). Adherence to the intervention was assessed by the direct sum 
of the number of watched Facebook® videos, self-monitoring feedback 
messages and chat sessions received. Participants were divided into two 
groups according to their level of adherence to APOLOTeens intervention 
(Low adherence group vs High adherence group). The median split was 
used as criterion to create these groups. The adolescents answered to a 
set of self-report measures. Paired samples t- tests, t test for independent 
samples and a logistic regression were performed. 
Results: At end of the intervention the low adherence group demon-
strated significantly more overall problematic eating behaviors/attitudes 
(t (35) = 2.39, p =.022) and more fear of getting fat (t (35) = 2.17, p =.037) 
than the high adherence group. Regarding the high adherence group, a 
significantly increase on the weekly consumption of fruit (t (17) = - 3.28, 
p =.004) and vegetables on the plate (t (17) = - 3.28, p =.004) was found, as 
well as a decrease in the fear of getting fat, grazing behavior (t (18) = 3.50, 
p =.003) and depressive symptomatology (t (18) = 2.91, p =.009) between 
the baseline and the end of the intervention. The logistic regression model 
showed that increasing minutes of sedentary time a day and weekly time 
spent on Facebook® at the intervention baseline were associated with an 
increased likelihood of belonging to the high adherence group (χ2 (2) = 
11.405, p <.003; Model explained 37.2% (Nagelkerke R2)). 
Conclusion: These findings suggest that adolescents who spent more 
time in sedentary activities before intervention adhere more to APOLO-
Teens Facebook-based intervention. Although APOLO-Teens did not sig-
nificantly impact sedentary behaviors, it seems that it took advantage of 
the time that adolescents were already spending on sedentary activities 
and social media to improve health behaviors, in particular, fruit con-
sumption, vegetables on the plate, decrease on fear of getting fat, grazing 
behavior, and depressive symptomatology. Thus, these findings expand 
the knowledge about web-based interventions for adolescents with over-
weight and obesity, which can help researchers and clinicians to anticipate 
which patients tend to adhere to this type of intervention.
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The prevalence of overweight and obesity in children 
5-17 years old in one of the regions of the Russian Federation

Larionova, M.1; Kovalenko, T.2; Kovalenko, A.2
1Department of Pediatric Infections and Pediatrics, Izhevsk State Medical 
Academy, Izhevsk, Russia 
2Department of Pediatrics and Neonatology, Izhevsk State Medical Academy, 
Izhevsk, Russia

Introduction: An assessment of the regional characteristics of the epi-
demiology of childhood obesity seems to be practically significant for 
improving the availability and quality of treatment and prevention mea-
sures. The objective was to determine the true prevalence of overweight 
and obesity in children 5-17 years old living in the territory of the Udmurt 
Republic - one of the regions of the Russian Federation, based on the 
results of an epidemiological study.
Methods: The Udmurt Republic is one of the regions located in the central 
European part of the Russian Federation, with a child population of 0-17 
years of about 340.4 thousand. 7412 children 5-17 years old (3651 boys, 
3761 girls; 3444 urban and 3968 rural residents) were examined with the 
determination of body weight, height, BMI, SD BMI (WHO Anthro Plus, 
2009). Nutritional status was assessed taking into account the WHO rec-
ommendation, 2021: overweight was diagnosed at BMI from +1.0 to +2.0 
SD, obesity - ≥ 2.0 SD. Prevalence was calculated per 1000 surveyed, age 
and gender differences were calculated using the χ2 criterion.
Results: The prevalence of overweight among children 5-17 years old 
was 156.9, obesity - 69.2 (per 1000 surveyed), which significantly exceeds 
the official statistics. The peak prevalence of overweight and obesity was 
recorded at the age of 7-12 years (175.0 and 93.1, respectively), the lowest 
values were in adolescents 15-17 years old (120.6 and 30.8, respectively, p 
<0.001 in comparison with other age groups). Gender differences related 
only to the prevalence of obesity, which was significantly higher in boys 
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workshops with adolescents (aged 16-18) were held to create system maps 
reflecting the factors driving obesity as perceived by them.This was fol-
lowed by a workstream based on youth-led participatory action research 
where Youth Alliances were established and the adolescents used their new 
knowledge to co-create with researchers novel policy ideas to tackle obe-
sity. The subsequent workstream aimed to promote dialogues between the 
adolescents and relevant stakeholders, the Dialogue Forums (DF), where 
the policy ideas developed up until that moment were discussed. The DF 
follow a sequence of steps from an idea to action and ensure an equal 
participation between adults and youth, culminating in a refined policy 
idea. In Portugal, three policy ideas were discussed separately in local DF 
conducted online from summer 2020 to spring 2021. The outcomes of the 
local DF were then brought to discussion in a national DF, organized by 
CC youth and held in person during September 2021 in Cascais, Portugal. 
Results: Six stakeholders and 11 youth participated in the three local DF. 
The three policy ideas discussed at the local DF focused on promoting 
physical activity, on having nutrition contents addressed in schools and 
on restricting marketing of unhealthy foods. These were further explored 
during the national DF, with the contributions of 15 stakeholders, from 
business representatives, policy makers, nutrition and physical activity 
experts to youth organization members, and 12 youth, resulting in three 
refined policy ideas: public-private partnerships between schools, munici-
palities, gyms/sports clubs, and public transportation to enable access and 
practice of physical activity; include nutrition&cooking topics in the cur-
riculum of the Citizenship subject; stop all marketing of unhealthy foods 
to children under 18 years old.
Conclusion: As the next generation of adults and decision makers, young 
people must be involved in shaping the current and future policies. By 
addressing obesity through a systems lens, including the adolescents’ 
perspectives on the key issues they themselves prioritize and promoting 
dialogue with stakeholders, there is an opportunity to turn the youth-led 
policy ideas into applicable action to effectively prevent obesity.
References
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Background: Bariatric surgery (BS) is an increasingly common procedure 
as treatment for obesity. Additionally, most of the patients that undergo 
BS are women of childbearing age. However, to date, there is still little 
information about the impact of BS on the children born of women who 
have undergone this type of surgery before pregnancy. Our main objective 
is to evaluate the long-term outcomes of these children.
Method: Descriptive study, including children born from mothers that 
underwent BS before pregnancy at our site, and have at least 5 years’ fol-
low-up after the birth. The data was collected by phone interview and 
electronic medical history: anthropometry, associated pathologies and 
psychomotor development data.
Results: 23 children (9 girls), mean age 6 years±6months from a total 
of 17 women that underwent BS before pregnancy were evaluated. In 
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Introduction: Early childhood is an important phase in the development 
of many skills, like motor (fine and gross). Children must have the oppor-
tunity to practice and experience different forms of movement. However, 
motor coordination skills have decreased among children, and this has 
been associated with overweight and obesity. Until now there is scant evi-
dence concerning these associations in toddlerhood. 
This study aims to analyse the associations between obesity and motor 
skills developments in toddlers aged 12-36 months.
Methods: This study is part of a cluster randomised controlled trial 
developed in Portuguese childcare centres. In the current study, we used 
baseline data of 344 children (176 females). Training researchers used 
standardised procedures to measure participants’ length and weight at 
childcare centres. Recumbent length (12-24 months) was measured with 
the child lying down using an infant stadiometer placed on a flat and sta-
ble surface. If the child could stand and refused to lie down, we measured 
standing height and added 0.7 cm to convert it to length. Weight was mea-
sured with a pediatric scale (SECA 354), recorded to the nearest 100g. 
Measurements were taken with no shoes and while wearing light cloth-
ing. BMI was computed as the ratio of body weight/height2 (kg/m2), and 
each child was classified according with the WHO categories and further 
splited into two categories of nutritional status: i) normal weight and ii) 
obesity (overweight and obesity together). 
Motor skills were measured with the Bayley Scales of Infant and Toddler 
Development (third edition), an extensive formal development assess-
ment tool employed to determine children’s developmental functioning. 
Logistic regression was used to analyse the relationship between nutri-
tional status (outcome) and motor skills development (fine and gross) 
(predictor), adjusted for age, total energy intake and positive parental 
practices.
Results: In boys, those with a one-unit increase in gross motor skill devel-
opment had a higher odds of having obesity, even after adjusting for con-
founders (OR= 0.826, 95% CI [0.698, 0.979]). No significant associations 
among girls. 
Conclusion: The development of gross motor skills appears to decrease 
the odds of obesity in early childhood in boys. Further studies should be 
emphasized along with health promotion interventions, focused on motor 
skills development in toddlers.
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Introduction: Childhood obesity is considered a public health priority, 
however no country is on track to meet the targets set out by international 
organizations¹. This is particularly relevant for Portugal, as overweight 
affects one third of 10-17-year-olds². Although adolescents are an import-
ant target group for health policies, they are rarely included as active 
agents in formulating such policies. In the CO-CREATE (CC) project, 
youths are empowered to develop policies aimed at tackling obesity. We 
present an overview of the project’s workstreams and policies developed 
by the Portuguese adolescents. 
Methods: The CC common methodology, established for the five partici-
pating countries, included one workstream where “group model building” 
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Introduction: The last two years were marked by the global COVID-19 
pandemic. To reduce its spread, several measures were put in place that, 
inevitably, led to a shift in the families’ and children’s daily lifestyles, poten-
tially exacerbating the development of childhood obesity¹. Acknowledging 
the importance of this matter, the WHO/Europe Childhood Obesity 
Surveillance Initiative (COSI) network agreed to study the impact of the 
COVID-19 pandemic on the daily routine and behaviours of school age 
children (aged 6-9) in Europe, following the COSI approach² and led by 
Portugal. We hereby describe the development process of this study’s 
methodology.
Methods: An extensive literature review about the COVID-19 effect on 
the lifestyles of school age children was conducted between June and 
August 2021. A scientific working group, composed by experts in the 
areas of nutrition, physical activity, behavioural sciences, among others, 
was created to develop a proposal of questions related to COVID-19 to 
be included in the data collection procedures. In July 2021 several meet-
ings with the COSI countries were held to present the COVID-19 study 
proposal and assess the countries’ interest and context to implement it. 
A compilation of how the study would be implemented by each country 
was made: within or non-integrated in the 6th COSI round planned for 
2021/2022, time-frame and level of implementation (national, regional or 
local), target-group (children’s age or school classes) and survey format 
(paper, online or both). A draft proposal of the questions was then shared 
with all the interested COSI countries and a second meeting took place in 
September 2021 to collect the countries’ feedback and discuss next steps. 
After these consultations, a common methodological protocol was devel-
oped, shared with the countries, the questions were translated to the local 
languages and incorporated in the COSI data collection procedures.
Results: For this study, 12 new questions were developed to assess the 
impact of COVID-19 in the well-being, perception of the nutritional sta-
tus, socioeconomic situation, eating habits and behaviours and physical 
activity of school age children and their families in Europe.
From the 44 countries involved in the COSI network, 25 decided to col-
lect data on COVID-19, where 15 of these will perform it within the 6th 
COSI round (2021/2022). It is expected to gather data from approximately 
50000 to 100000 children from 1st-4th grade and corresponding families 
on a voluntary basis. The data collected will be firstly analysed at country 
level, with the WHO support, and published afterwards in a joint report, 
by autumn 2022.
Conclusion: It is crucial to understand the impact of COVID-19 on the 
children’s and families’ lifestyles. Performing this study through the COSI 
network will enable data comparisons between countries, identify the key 
issues that need to be addressed and adapt interventions according to the 
post COVID-19 reality.
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relation with weight, more than half of the children (52.17%) have weight 
disorders: 17.39% are underweight, 4.3% overweight, and 30.43% meet 
obesity criteria. A trend of increasing weight and BMI has been observed 
at older ages, although from the age of 6 years onwards we only have data 
from three children. Regarding associated pathologies, 60.87% of the 
cases present some pathological condition such as celiac disease, recur-
rent bronchitis, autism, among others. Five children (21.73%) have psy-
chomotor developmental disorders, caused by autism, dyslexia, ADHD 
and severe conduct disorder, delay in language acquisition and social 
interactions, and physical and mental retardation, the aetiology of which 
remains to be established.
Conclusion: Our results highlight the significant number of children with 
weight problems, with a tendency to increase with age in children born 
from women that have previously undergone BS. In addition, the majority 
of the subjects have associated pathological conditions. This study raises 
the importance of performing further studies with larger sample size and 
longer follow-up in order to better evaluate the impact of the BS on the 
evolution of these children and the underlying mechanisms.
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Introduction: Maternal diet during pregnancy is an important determi-
nant of birth outcomes and offspring health. Research has shown asso-
ciations between some childhood eating behaviours and risk childhood 
overweight and obesity. The impact of in-utero fetal programming on the 
relationship between maternal diet throughout pregnancy and the devel-
opment of appetite and eating behaviours in early childhood has not been 
extensively researched. We examined associations of maternal dietary 
quality during pregnancy with childhood eating behaviours at 5 years old. 
Methods: This is a secondary analysis of the ROLO (Randomised cOn-
trol Trial of Low Glycaemic diet in pregnancy) longitudinal birth cohort 
study (n=245). We assessed maternal diet during pregnancy using 3-day 
food diaries and evaluated diet quality using the Alternative Healthy 
Eating Index, modified for pregnancy (AHEI-P). Child eating behaviour 
at 5-years-old was assessed using the Children’s Eating Behaviour 
Questionnaire (CEBQ). Maternal and child characteristics were exam-
ined using AHEI-P tertiles (Low, medium and high-quality diet). We 
conducted linear regression analyses to examine associations between 
maternal AHEI-P scores in each trimester and child’s eating behaviours 
at 5-years-old. 
Results: Women with low AHEI-P scores were younger at childbirth, and 
had higher BMIs. Children’s ‘Desire to Drink’ mean score were higher in 
the low quality AHEIP tertile. In the adjusted linear regression analysis, 
trimester 1 and 2, maternal AHEI-P score was negatively associated with 
‘Desire to Drink’ (B=-0.035, 95% CI=-0.068, -0.002, p= 0.036; B=-0.033, 
95% CI=-0.067,0.000, p=0.048 respectively). Trimester 2 AHEI-P score 
was negatively associated with ‘Satiety Responsiveness’ (B=-0.041, 95% 
CI= -0.081, -0.001, p=0.045). Trimester 3 AHEI-P score was not associ-
ated with children’s eating behaviours at age 5-years-old. 
Conclusions: Associations were observed between maternal diet quality 
in early and mid-pregnancy with ‘Desire to Drink’, and mid pregnancy 
with ‘Satiety Responsiveness’ eating behaviors. Maternal dietary quality 
in early to mid-pregnancy may provide an early opportunity to positively 
influence the development of childhood eating and drinking behaviours.
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potentials. Therefore, the present systematic review is aim to explored the 
anti-obesity potential of MO. 
Methods: studies published between January 2010 until July 2021 were 
included in the present study. PubMed, Scopus and Google scholar were 
used for searching studies. Research articles based on in-vitro and in-vivo 
were included, while in-silico based research articles were excluded. 
Articles focusing on MO extracts only were included, however, those con-
sidering a mixture of plant extracts or a formulation that is a mixture of 
several constituents (including Moringa oleifera ) were not considered. In 
total 64 studies were found and only 35 studies were eligible. 
Results: This systematic review included 9 in-vitro studies, 23 in-vivo 
studies, and 3 clinical studies. All included studies were effective in 
improving obesity by using multiple mechanisms. The major anti-obesity 
mechanisms of MO were through improving the lipid profile by decreas-
ing the levels of total cholesterol, triglycerides, low- density lipoprotein, 
very low-density lipoprotein, and increasing the levels of high-density 
lipoprotein cholesterol. In addition, MO regulated genes associated with 
adipogenesis, such as downregulating the expression of adipogenesis-as-
sociated proteins (PPARγ, C/EBPα, C/EBPβ, and FAS) and upregulating 
the expression of a lipolysis-associated protein (HSL) and improving 
phosphorylation of AMPKα and ACC. MO also showed its potential 
in increasing glucose tolerance and insulin signaling. Besides, MO also 
decreased the levels of the hormones: leptin, vaspin, and resistin. MO has 
shown clear anti-obesity potential through laboratory studies and animal 
studies. Furthermore, the clinical trials studying the anti-obesity potential 
of MO on humans which were effective in reducing body mass index, total 
cholesterol, low-density lipoprotein, and postprandial blood glucose 
Conclusion: MO showed anti-obesity activity through in-vitro and in- 
vivo studies. The major anti-obesity mechanisms of MO were through 
improving the lipid profile, body weight, regulating significant genes 
associated with adipogenesis, glucose uptake, insulin resistance, and 
hormones (such as leptin, vaspin, resistin, and insulin). However, the 
evidence available which are based on clinical trials involving humans 
are very limited but were effective in improving body mass index, total 
cholesterol, low density lipoprotein, and postprandial blood glucose only. 
Thus, future studies could focus on clinical trials exploring the different 
mechanisms of the anti-obesity potential of MO on humans.
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Introduction: Management of obesity (OB), especially extreme (EO, 
BMI> 40 kg/m2) requires a multidisciplinary approach to treatment. The 
goal of treatment should not be “only” to reduce body weight and BMI 
but also to improve cardiometabolic parameters. Therefore, the aim of our 
work is to monitor the effect of intensive lifestyle changes (diet and physi-
cal activity) in patients with EO on cardiometabolic parameters.
Methods: We examined 32 patients with EO (18F/14M; mean age 33.1 ± 
7.5 years, BMI 52.0 ± 8.3 kg/m2) in the weight loss program. All subjects 
with EO undergoing 6 months intensive life style program (decreased 
caloric intake and 120 min daily of intensive exercise under the profes-
sional fitness trainer control). Metabolic parameters: fasting plasma glu-
cose (FPG), insulin, glycosylated hemoglobin (HbA1c), lipid profile as 
well as liver parameters (aspartate transaminase (AST), alanine transam-
inase (ALT), and gamma-glutamyl transferase (GGT)) were analyzed in 
certified laboratory.
Results: Average weight loss after 6 months was 39 ± 13 kg (p < 0.001), 
was associated with decreased blood pressure and heart rate. Excessive 
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Introduction: The Satiety and Clinical Adipose-Liraglutide Evidence 
study in adolescents with and without type 2 diabetes (SCALE Teens; 
NCT02918279) was a 56 week, randomised, double-blind trial in 251 
adolescents (12 to <18 years old) with obesity (body mass index [BMI] 
corresponding to ≥30 kg/m² in adults and ≥95th percentile for age and 
sex). The study investigated the efficacy and safety of the glucagon-like 
peptide 1 receptor agonist liraglutide versus placebo for weight manage-
ment, added to standard lifestyle therapy, and showed that liraglutide 3.0 
mg/day (or maximum tolerated dose) resulted in significantly greater 
reduction in BMI standard-deviation score versus placebo. The second-
ary analysis, described here, was to determine if participant sociodemo-
graphic and baseline characteristics were predictive of achieving ≥5% and 
≥10% BMI reduction at 56 weeks when participants were randomised to 
liraglutide or placebo.
Methods: Logistic regression analysis (in the full analysis set, using 
jump-to-reference missing data imputation) was performed in 125 ado-
lescents receiving liraglutide and 126 adolescents receiving placebo. 
Sociodemographic and baseline characteristics were selected a priori 
and included sex, age, race, ethnicity (Hispanic or non-Hispanic), BMI 
category (<35 or ≥35 kg/m²), glycaemic status (normoglycaemia versus 
dysglycaemia [prediabetes/type 2 diabetes]), pubertal (Tanner) stage and 
depression score (as measured by the Patient Health Questionnaire 9). 
Responses at week 56 were analysed using a logistic regression model in 
the full analysis set according to the intention-to-treat principle, to assess 
the linear relationship between change in baseline BMI at week 56 and 
sociodemographic and baseline characteristics. Association between BMI 
reduction at week 56 and weight variability was assessed using a scat-
ter plot. Weight variability was calculated as the root mean square error 
around each participant’s regression line, using data from pre-randomisa-
tion (weeks −12, −8 and −4) and randomisation visits.
Results: For all evaluated baseline characteristics, there were no significant 
differences between subgroups with respect to achievement of ≥5% and 
≥10% BMI reduction. There were also no linear relationships observed 
between sociodemographic or baseline characteristics and BMI reduc-
tion, and no association between BMI reduction and weight variability.
Conclusion: This secondary analysis supports the use of liraglutide for 
weight management in adolescents with obesity, regardless of sex, age, 
race, ethnicity, baseline BMI category, glycaemic status, Tanner stage or 
depression score status.

EP4 – Management and Intervention
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Introduction: Moringa oleifera (MO) has started to focus the attention 
of many researchers, especially in the last decade, due to its rich nutrient 
content and bioactive compounds that have numerous pharmaceutical 
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Adipose tissue profile in centenarians
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Introduction: Centenarians are subjects living 100 years or older. They 
represent a model of successful aging. The worldwide number of cente-
narians was approximately 573,000 in 2020 and may reach 3,676,000 by 
2050. The adipose tissue which is the largest endocrine organ secretes 
several adipokines. The purpose of this review is to present the profile of 
adipose tissue in centenarians.
Methods: A systematic search of literature was conducted using the search 
terms adipose tissue, adipokines, adiponectin, aging, and centenarians.
Results: With aging, adipose tissue undergoes significant changes in 
mass, distribution, composition, and secretory profile. Fat mass increases, 
peaking around 65-70 years, but decreases in very old ages. A study of 
Portuguese centenarians showed that overweight and obesity represent 
13% and 2% of the studied population, respectively. With aging, there is 
an increase in the levels of most adipokines (e.g., leptin, resistin, interleu-
kin 6, tumor necrosis factor alpha, and adiponectin). Elevated levels of 
adiponectin have been reported in centenarians. The association between 
the adiponectin genotype and longevity has been tested in Ashkenazi 
Jews with exceptional longevity. The two common variants of ADIPOQ 
were over-represented among males. Elevated levels of pro- inflammatory 
adipokines (e.g., interleukin 6 and tumor necrosis factor alpha) can neg-
atively impact aging and lifespan by promoting chronic diseases (e.g., 
obesity, type 2 diabetes, and ischemic heart disease). In contrast, elevated 
levels of adiponectin, an anti-inflammatory adipokine, can be beneficial. 
High adiponectin levels may represent a compensatory response to limit 
oxidative stress and inflammation.
Conclusion: Centenarians have lower prevalence of overweight and obe-
sity and higher levels of adiponectin compared to younger elders. Elevated 
adiponectin levels may be responsible for the favorable metabolic pheno-
type of centenarians and explain their extended longevity.
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Introduction: Bariatric surgery is an established and effective treatment 
for morbid obesity. The gut microbiome is a community of microorganisms 
living in the digestive tract. It contains bacteria, fungi, protozoa, archaea, 
and viruses. Obesity is associated with a decrease in the gut microbiome 
gene richness and diversity, a higher abundance of Firmicutes phylum 
(with a higher presence of Lactobacillus genus), an increase in Firmicutes 
to Bacteroidetes phyla ratio, a lower abundance of Bacteroidetes phylum, 
and a lower abundance of Verrucomicrobia phylum (with a lower pres-
ence of Akkermansia genus). Obesity is promoted by microbial metab-
olites and cell components. This review presents the impact of bariatric 
surgery on the gut microbiome in obesity.
Methods: A systematic search of literature was conducted using the 
search terms obesity, gut microbiome, bariatric surgery, and weight loss. 
Only studies evaluating human participants were included.
Results: Eleven studies published between 2009 and 2020 from 10 coun-
tries were selected for the analysis of the changes in the gut microbiome 
after bariatric surgery. Eight studies were related to Roux-en-Y gastric 
bypass (RYGB), one to sleeve gastrectomy (SG), one to the comparison of 
RYGB with SG, and one to the comparison of RYGB with adjustable gas-
tric banding (AGB). Overall, bariatric surgery causes significant changes 
(e.g., gene richness, diversity, composition) in the gut microbiome. RYGB 
induces an increase in the gut microbiome gene richness and diversity, 
a decrease in Firmicutes-to-Bacteroidetes phyla ratio, an increase in 
Proteobacteria phyla, and an increase in Akkermansia genus. The changes 
in the gut microbiome induced by RYGB are greater and more favorable 
in comparison to SG. An increase in Roseburia genus is common to both 

weight loss also led to a significant decrease in the plasma concentration 
of fasting plasma glucose p=0.02), insulin (p=0.003), IR HOMA (p < 
0.001) and HbA1c (p < 0.001). Lipid profile analysis revealed a reduc-
tion in the plasma concentrations of total and LDL cholesterol and tri-
glycerides (p=0.002; p=0.03, p=0.003 resp.). Liver parameters AST, ALT 
and GGT decreased after intervention (p=0.008; p < 0.001, p=0.004 resp.). 
Initial Fatty liver index (FLI) was decreased after intervention (from 83 ± 
21 to 25 ± 34 (p < 0.001)).
Conclusion: Our preliminary results indicate that the weight loss induced 
by radical life style changes in patients with EO ameliorates the athero-
genicity, leaded to improvement of glucose metabolism, liver parameters 
and overall decreased cardiometabolic risk factors.

EP4.03
The relationship of Hashimoto thyroiditis and  
prolactin/cortisol ratio in individuals with obesity

Akbas, F.; Erol Cicek, N.; Piskinpasa, M.; Usta Atmaca, H.
University of Health Sciences, Istanbul Training and Research Hospital, Internal 
Medicine Division, Istanbul, TURKEY

Introduction: Hashimoto thyroiditis (HashT) is an autoimmune disease 
that often accompanies obesity. Both, the principle lactogenic hormone 
prolactin (PRL) and the primary stress hormone cortisol, play an import-
ant regulatory role in immune responses. Here, it was aimed to investigate 
the relationship of Hashimoto thyroiditis and prolactin/cortisol ratio in 
individuals with obesity. 
Methods: 32 patients with HashT and 32 patients with no thyroid pathol-
ogy, totally 64 female patients were randomly chosen from obesity out- 
patient clinic patient files and included in the study. Patients who had 
other immunological disorders or malignancy, hepatic or renal disease 
and who were on corticosteroids with any reason, were excluded. Age, 
body mass index (BMI), PRL, cortisol levels were recorded and  prolactin/
cortisol ratio was calculated in both groups. Results were evaluated 
using SPSS. 
Results: 32 patients with HashT and 32 with no HashT, totally 64 female 
patients with obesity were included in the study. Mean age was 46.28±11.49 
years and mean BMI was 39.41±5.43 kg/m². In HashT positive group, 
mean PRL:11.78 ±1.90 ng/ml, mean cortisol: 13.35± 0.86 µg/dl, PRL/cor-
tisol ratio: 0.97± 0.14 and in HashT negative group mean PRL: 9.49± 0.72 
ng/ml, mean cortisol: 12.37± 1.19 µg/dl, PRL/cortisol ratio:0.97± 0.13 was 
found. There was no statistically significant difference between HashT 
positive and negative groups for PRL, cortisol or PRL/cortisol ratio.
Conclusion: PRL and cortisol are hormones that are accepted to have 
immunmodulatory effect. Their serum levels might be increased in auto-
immune disorders, especially in correlation with disease activity but the 
expected pattern was not found in our study. This might be attributed to 
the presence of obesity or to the fact that these patients have been followed 
and treated in the same out-patient clinic for a certain period of time and 
their thyroid hormones were regulated. But still, PRL/cortisol ratio might 
be an option to evaluate the autoimmune activity in newly diagnosed, 
treatment naive patients with HashT.
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Skin microvascular flowmotion is unaltered in men 
with abdominal obesity
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Objective: Abdominal obesity represents a systemic metabolic pathology, 
being related to the development of insulin resistance and cardiovascular 
diseases. Microvascular dysfunction is multifactorial and alters, among 
other things, insulin-mediated glucose disposal. We have previously 
shown that insulin-mediated microvascular recruitment in skeletal mus-
cle is impaired in men with obesity and that weight loss can reverse this 
impairment. Our objective was to examine whether impairment of insu-
lin-mediated microvascular function and subsequent reversal by weight 
loss can be detected in skin as well using flowmotion analyses.
Design and Method: Twenty-five lean and fifty-three men with abdomi-
nal obesity (waist circumference 102-110 cm; aged 18-65 yrs.; no cardio-
vascular diseases or type 2 diabetes) were recruited. Following baseline 
measurements, men with obesity were randomized to either an 8-week 
program of low calorie diet (LCD), or usual diet (control). Skin flow-
motion was measured by laser-doppler flowmetry and Fourier analyses 
resulted in the contribution of five frequency domains: endothelial, 0.01-
0.02 Hz; neurogenic, 0.02-0.06 Hz; myogenic, 0.06-0.15 Hz; respiratory, 
0.15-0.40 Hz and cardiac, 0.40-1.60 Hz. Flowmotion was measured before 
and during a hyperinsulinaemic euglycaemic clamp.
Results: Baseline flowmotion was not different between lean and men with 
obesity. In both lean and men with obesity, hyperinsulinaemia induced a 
similar increase in total flowmotion (lean: 6.5% (1.5, 11.5); obesity: 3.6% 
(0.6, 6.6); p=0.309 vs lean) and the endothelial domain (lean: 12.3% (1.7, 
22.9); obesity: 8.6% (2.5, 14.7); p=0.538 vs lean), and a decrease in the 
neurogenic domain (lean: -14.2% (-24.8, -3.7); obesity: -4.6% (-13, 3.8); 
p=0.149 vs lean). The LCD intervention did not statistically significantly 
affect flowmotion.
Conclusions: In contrast to insulin-mediated microvascular recruitment 
in skeletal muscle, skin microvascular flowmotion is unaltered in men 
with abdominal obesity versus lean. In addition, a weight loss interven-
tion in the men with obesity did not affect skin microvascular flowmotion. 
These findings indicate that the sensitivity of the microvasculature to sys-
temic mediators may differ between tissues.

RYGB and LSG among people with diabetes achieving remission. The 
increase in the gut microbiome gene richness exhibited by AGB is less 
pronounced than the one observed with RYGB. The mechanisms involved 
in the gut microbiome changes include reduced caloric intake, reduced 
gastric emptying, alterations in gastric acid production and bile acids, 
modifications of gut hormones, and malabsorption.
Conclusion: Bariatric surgery through multiple mechanisms produce 
long-term alterations of gut microbiome independently of body weight. 
These changes counteract those observed in obesity and can further affect 
body weight regulation by enhancing weight loss. Larger short-and long-
term studies are needed to obtain additional evidence and highlight the 
importance of these findings in relation to different endocrine and meta-
bolic disorders associated with obesity.

EP4.06
Assessment of Obesity and Cardiovascular Disease 
in Patients with Cancer

Morosanu, A.; Morosanu, M.
Diamed Obesity SRL, Galati, Romania

Introduction: Obesity and cancer are frequently associated.
Cardiovascular disease(CVD)and arterial hypertension which can be 
consequences of obesity may be associated with some types of cancer.This 
study assessed weight status and cardiovascular diseases in persons with 
different types of cancer.
Methods: 219 persons with previously or newly diagnosed cancer were 
evaluated regarding weight status(body mass index,BMI),systolic and 
diastolic blood pressure, history of cardiovascular disease(CVD). Persons 
underweight were excluded from study, weight loss being closely asso-
ciated with cancer evolution.Study group consisted of 203 persons 
with normal weight and overweight(58,1% women and 41,9% men;age 
62,82±10,23years).
Results: Regional types of cancer in the study subjects were: diges-
tive(28,6%),breast(21,7%),genital(17,2%),respiratory(17,2%),lym-
phatic(3,9%), urinary(2,5%),skin(2,0%),bone(1,0%),metastasis with 
unknown primary tumor(3,4%)and other types of cancers(2,5%).51,7% 
of subjects had normal BMI, 29,1% had overweight, 19,2% had obesity. 
Persons with urinary cancer,breast cancer or genital cancer had signifi-
cantly more frequently overweight or obesity, while persons with respira-
tory or digestive cancer had significantly higher percent of normal weight.
BMI was significantly higher in persons with breast or genital cancer than 
in persons with respiratory or digestive cancer.Body weight did not differ 
significantly between cancer categories. 
CVD prevalence was 4,4%, and hypertension prevalence was 12,8%. 
Presence of CVD was not significantly associated with the type of cancer.
Respiratory and digestive cancer had higher prevalence of normal blood 
pressure. 
Conclusion: Breast and genital cancer were associated with obesity and 
overweight, while respiratory and digestive cancer were associated with 
normal weight.These data can indicate possible approaches for preventing 
breast and genital cancer by obesity management programs.
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with no severe cases. Less than 2% of the Gelesis200-treated participants 
dropped out of the study due to AEs, which was similar to the dropout 
rate in the placebo arm.
Conclusion: Gelesis200 is a promising new potential therapy for over-
weight and obesity in people with PD or T2D based on its favorable effi-
cacy and safety data observed in the LIGHT-UP study.

EP4.09
Community health and social care service utilisation 
by people with severe obesity: a micro-costing study

Williamson, K.1; Blane, D.2; Grieve, E.2; Lean, M.1
1School of Medicine, Dentistry and Nursing, University of Glasgow, Glasgow, 
United Kingdom 
2Institute of Health and Wellbeing, University of Glasgow, Glasgow, United 
Kingdom

Introduction: Numbers with severe obesity (BMI ≥40 kg/m²) are increas-
ing rapidly.¹ Limited epidemiological evidence indicates increased use of 
community health and social care services by this population² but detailed 
service use and costings are poorly documented.¹
Methods: In a Scottish local authority area, community-dwelling indi-
viduals with severe obesity in receipt of care services were recruited via 
community professionals and visited at home. After consenting, a spe-
cially-designed investigator-administered ‘Help at Home’ questionnaire 
documented self-reported current and past use of community health and 
social care services. This included medical equipment, housing adap-
tations, and informal care input. Subsequently, health and social care 
records were used to verify data. Local and published sources informed a 
micro-costing of participants’ service usages.³
Results: Participants were 15 women and 10 men (n=25), aged 40-87 
years (mean=62 years), BMI 40-77 (mean 55) kg/m², 80% were house-
bound and 24% lived alone. 32 eligible participants either refused or were 
unsuitable, whilst a wider census of services identified at least 229 more 
eligible individuals.
Twenty-two cross-sector community health and social care services were 
used by participants. 24 (96%) participants used three or more services, 
with 17 (68%) using six or more. Commonly used services included 
District Nursing (n=20), pharmacy delivery (n=18), and social care com-
prising occupational therapy (n=14) and formal packages of care (n=12). 
Longest service involvement was 14 years, still ongoing.
Total annual service cost estimates by participant varied from £2,053 to 
£80,064 (lower estimate: mean £22,462)/ £88,870 (upper estimate: mean 
£30,726), highest costs being for social care. Equipment (currently pro-
vided) and adaptation costs (ever provided) ranged from zero to £35,946 
by participant (mean £9,953). Costs were robust, except for the Covid-
19 pandemic reducing service usage, and annualising of episodic OT 
costs. Analysis of BMI groups 40-49, 50-59 and 60-69 found total mean 
costs and mean costs for formal care (excluding care-home) increased by 
ascending BMI category. 
Conclusion: People with severe obesity may receive significant input 
from multiple community health and social care services. Costs can be 
high, needing recognised in cost of obesity studies and economic analy-
ses of weight management interventions. Service providers need to plan 
for the specialist needs of this increasing population, particularly the 
housebound.
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body weight in people with prediabetes or type 2 diabetes 
with overweight or obesity: results of the LIGHT-UP study
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Introduction: Obesity is a worldwide pandemic causing increased mor-
bidity and mortality. There is a need for alternative therapies that result 
in meaningful weight loss in addition to diet and exercise, without an 
increased safety risk, especially in people with type 2 diabetes (T2D).
Methods: LIGHT-UP (NCT03058029), a multicenter, double-blind, ran-
domized, placebo-controlled study, assessed the effects of Gelesis200, a 
non-systemic, investigational superabsorbent hydrogel, in people with a 
body mass index (BMI) between 27 and 40 kg/m², with prediabetes (PD) 
or T2D (untreated or treated) over 25 weeks. Participants were random-
ized to 2.10 g of Gelesis200 or placebo in capsules taken with water 10 
minutes before lunch and dinner while given advice to support a 300 
kcal/day energy-deficit diet with moderate-intensity physical activity. 
Co-primary efficacy endpoints were percent of participants with body 
weight (BW) loss ≥ 5% (Responders) and percent change in BW from 
baseline. Additional efficacy endpoints included change in waist circum-
ference (WC). Data were analyzed using Logit models and analysis of 
covariance with multiple imputation (MI).
Results: The intention-to-treat (ITT) population included 254 adults 
(males 40.2%, females 59.8%, mean age 49.6 years, mean BMI 34.7 kg/m², 
PD 50.8%, untreated T2D 4.3%, treated T2D 44.9%) from 36 investigational 
sites in Europe and North America. By using MI to include data from ITT 
population who did not complete the study, 55% of Gelesis200-treated 
participants were Responders vs. 34% in the placebo arm (P = 0.0004). 
Importantly, Gelesis200-treated participants had 2.83 higher adjusted 
odds as compared to placebo to become Responders, achieving the first 
primary endpoint of the study. The mean BW loss of the Responders was 
10.5% (10.6 kg) and their mean WC reduction was 14.3 cm. Among the 
171 participants who completed the study protocol requirements [per 
protocol (PP) population], 64% of Gelesis200-treated participants were 
Responders vs. 41% in the placebo arm (P = 0.0010). With respect to BW 
loss, the entire Gelesis200 treatment arm (including both Responders and 
non-Responders) demonstrated superiority over placebo after 25 weeks 
(BW loss of 6.3% vs. 3.6%, P = 0.0006 in the ITT-MI population and 6.9% 
vs. 4.1%, P = 0.0003 in the PP population), thereby achieving the sec-
ond primary endpoint. The weight loss was similar between people with 
PD and T2D. No serious adverse events (AEs) related to Gelesis200 were 
observed. Overall, there were no significant differences in the incidence 
and severity of AEs between the 2 arms except for the incidence of consti-
pation which was higher with Gelesis200 vs. placebo (14.3% vs. 3.9%) but 
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lipid levels were collected from available data. Pre-operative and post-op-
erative Framingham 10-year risk score were calculated for each patient. 
Results: Of 240 patients, 75.2% (n=79) were females, mean age was 37.1 
years (range: 22–53) and 85% (88) were non-smokers. Laparoscopic sleeve 
gastrectomies were performed in 65.5%, followed by laparoscopic mini-
gastric bypass in 25.8%. Pre-operative mean weight of 114.4 kg has come 
down to 84.08 kg (P<0.001). Mean pre-operative BMI of 45.9kgm−2, has 
reduced to 32 kgm−2 in post-operaive period.(P<0.001).
35.5% had type 2 diabetes mellitus and 45% had pre-diabetes before 
surgery; post operatively diabetes mellitus was in remission in 94% and 
85.7 % of initial hypertensive patients became normotenstive after sur-
gery requiring no medication. Lipid analysis revealed improvement in 
total cholesterol (P=0.693), LDL(P=0.163), HDL(P=0.004), cholesterol/
HDL(P=0.407) and triglyceride(P<0.001) with marked improvement in 
triglycerides after surgery. 
Pre-operatively 88% were in the low-risk risk cardiovadular risk cat-
egory according to Framingham risk stratification. The initial higher 
Framingham 10-year score risk was observed in males compared to 
females. (P < 0.001)) 
10-year CVD risk reduced significantly at 12 months after surgery 
(P<0.0001), with a greater effect seen in gastric bypass than laparoscopic 
sleeve gastrectomy. (P<0.001) 
Conclusion: Improvement of obesity after bariatric surgery has signifi-
cant positive impacts on cardiometabolic factors among people undergo-
ing bariatric surgery. This leads to reduction in the 10-year cardiovascular 
disease risk as assessed by Framingham risk score which was more marked 
in gastric bypass surgery.

EP4.12
Assessing the efficacy of a Weight Loss Maintenance Program 
for Adults with Obesity: Preliminary results after 6 months
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Calhau, C.2
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Médicas, Universidade Nova de Lisboa, Lisboa, Portugal; CINTESIS – Center for 
Health Technology and Services Research, Porto, Portugal 
3Nutrition and Metabolism, NOVA Medical School, Faculdade de Ciências 
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Introduction: Obesity has been considered a global epidemic. This sin-
gle-blind randomized controlled trial aims to evaluate the effectiveness 
of a nutritional intervention with 3 phases (3 Phase Method; 3PM) in 
treating obesity, compared to a standard low-carbohydrate diet (LCD). 
An effective clinical outcome was defined as long-term maintenance of 
weight loss (≥ 5% of initial weight at 18 months); weight loss will be mea-
sured during and after the intervention phase. Here, we present prelimi-
nary results after 6 months of intervention. This study was registered in 
the Clinical Trials database (NCT04192357).
Methods: 112 adults with obesity, aged 18–65 years, with a body mass 
index (BMI) between 30 and 39.9 kg/m2 were randomized into two 
groups: 3PM (n=59) and LCD (n=53). Changes in body composition 
[(body weight (%, kg), body fat mass (BFM) (kg), skeletal muscle mass 
(SMM) (kg), visceral fat area (VFA) (cm2) and skeletal muscle mass-to-
visceral fat area ratio (S/V) (kg/cm2)] and metabolic profile [(homeostatic 
model assessment of insulin resistance, fasting blood glucose, fasting 
insulin, HDL cholesterol, triglycerides, triglyceride/HDL ratio and gam-
ma-glutamyl transpeptidase)] were assessed. Statistical analysis: SPSS TM 
software v.22.
Results: At 6 months, weight loss was 17.8 ± 5.8 kg (19.1 ± 5.5 %) (n=32) 
in 3PM and 12 ± 5.7 kg (12.2 ± 5.2 %) (n=34) in LCD (p<0.001). 93.8 % of 
participants from 3PM group and 67.6 % of participants from LCD group 
reduced ≥10% of initial weight (p<0.001). The 3PM induced a greater 
reduction in BFM (-14.6 ± 5.2 kg vs -9.8 ± 4.8 kg; p<0.001) and VFA 
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Dietary assessment of type-2 diabetes in Africa: a systematic 
scoping review
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University of Leeds, United Kingdom 
2Leeds Institute of Health Sciences, School of Medicine, University of Leeds, 
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Background: The prevalence of type 2 diabetes (t2dm) in Africa is increas-
ing due to increase in associated risks factors such as obesity, unhealthy 
eating and physical inactivity. Diet monitoring is an important compo-
nent in the management of t2dm to aid and prevent progression and com-
plications. Research on dietary assessment in Africa is currently gaining 
interests and this paper aims to review the dietary assessment methods 
used with people living with t2dm. 
Methods: The Cochrane Library, MEDLINE, Global Health and Web of 
Science databases were searched using keywords to identify studies that 
assessed the diet of people living with type-2 diabetes in Africa. The key-
words were those related to the concepts: t2dm, dietary assessment, Africa 
and nutrient intake. We excluded papers not written in English, studies 
without a quantitative dietary assessment and studying a specific food, 
studies done among Africans but in developed countries, studies done 
among children and studies that measured neither energy intake or body 
mass index. 
Result: Search yielded 132 papers after duplicates were removed. This 
reduced to 41 after the title and abstract screening and further to 10 after 
the full text screening. The included papers were based in six African 
countries: Algeria, Morocco, Uganda, Ghana, Cameroon and South 
Africa. The 24-hour dietary recall was the most common dietary assess-
ment method used in 8 studies and two studies used the estimated food 
diaries. Five studies did not use a country-specific food composition table. 
Eight used a researcher-entered online dietary analysis software for nutri-
ent intake estimation, out of which 7 contained the food database of a 
different country. Two studies estimated nutrient intake using a statistical 
tool and paper-and-pen. None of the dietary assessment methods used in 
the studies was validated in this patient group. 
Conclusion: Limited evidence was available on the measurement of diet 
in patients with t2dm in Africa. There is need to improve the dietary 
assessment methods in Africa to prevent the progression and complica-
tion of t2dm.

EP4.11
Improvement of Framingham 10-year risk score in an obese 
population undergoing bariatric surgery: single centre 
experience in a Tertiary Care Hospital-Sri Lanka
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Abeysinghe, G.2; Ratnayake, G.1; Garusinghe, C.1; Meegodwidanage, N.1; 
Wijeratne, T.2; Bulugahapitiya, U.1
1Diabetes and Endocrinology Unit, Colombo South Teaching Hospital 
2Professorial Surgical Unit, Colombo South Teaching Hospital

Background: Obesity is a complex disease associated with multiple 
adverse cardiovascular outcomes. High prevalence of diabetes mellitus, 
hypertension, dyslipidaemia, obstructive sleep apnea and many other car-
diovascular risk factors contribute to increased cardiovascular morbidity 
and mortality among obese population. Bariatric surgery is an effective 
treatment modality in obesity, that aids to improve adverse cardiovascular 
risk factors. The aim of this study is to evaluate the effect of bariatric sur-
gery in improving Framingham-10-year cardiovascular risk score. 
Methods: We retrospectively analysed 240 patients who underwent bar-
iatric surgery at Professorial Surgical Unit, Colombo South Teaching 
Hospital-Sri Lanka, between 2014 to 2020 who completed 12 months of 
post-operative follow up. Framingham risk score was calculated in 180 
patients in whom it was applicable. Demographics, BMI, tobacco smoking, 
pre-operative and post-operative data on diabetes mellitus, hypertension, 
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appropriateness of both diet and exercise advice administered by the 
technology. Such as whether the distribution of macronutrients advised 
to participants were adequate and the appropriateness of frequency and 
intensity of exercise suggested. 
Results: 20 virtual patients were tested for 2 weeks to test the efficacy of 
the PROTEIN system. 53% of the patients that were assigned a specific 
diet pattern had correct recommendations, 70% and 72% of participants 
assigned a specific intolerance or allergy had correct recommendations, 
respectively. 95% of the users were given the correct carbohydrate and 
protein recommendations. However, only 5% of the users’ recommen-
dations for fat were correct. 33% of the recommended physical activities 
were also considered unsuitable for the users, according to the experts. 
Conclusion: In conclusion, to consider a digital health application to be 
useful to attain a healthier lifestyle, a health application should be effec-
tive and safe for its users. After the first pilot we see that the PROTEIN 
system can potentially provide adequate patient support towards the 
management of their condition. Therefore, the system is undergoing fur-
ther improvements to ensure that the PROTEIN ecosystem enables and 
empowers the user with customized dietary and physical activity advice. 
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Introduction: Anti-obesity medications are prescribed in less than 2% 
of people with overweight or obesity in the US mainly due to concerns 
about the safety or tolerability of existing medications. There is a need for 
alternative treatments that can induce clinically relevant weight loss, with 
no increased safety risk, especially in people with type 2 diabetes (T2D).
Methods: LIGHT-UP (NCT03058029), a multicenter, double-blind, ran-
domized, placebo-controlled study, assessed the effects of Gelesis200, a 
non-systemic, investigational superabsorbent hydrogel, in people with a 
body mass index (BMI) between 27 and 40 kg/m², with prediabetes (PD) 
or T2D (untreated or treated) over 25 weeks. Participants were random-
ized to 2.10 g of Gelesis200 or placebo in capsules taken with water 10 
minutes before lunch and dinner while given advice to support a 300 kcal/
day energy-deficit diet with moderate-intensity physical activity. This 
report provides a comprehensive analysis of the safety and tolerability data 
of the LIGHT-UP study. The assessments were made by recording adverse 

(-72.9 ± 28.7 cm2 vs -44.2 ± 22.1 cm2; p<0.001). SMM was decreased by 
-2.0 ± 0.9 kg for 3PM (p<0.001) and -1.5 ± 1.1 kg for LCD group (p<0.001). 
However, sustaining increased of S/V was observed in both groups (+0.12 
± 0.13 kg/cm2 in 3PM vs +0.06 ± 0.11 kg/cm2 in LCD; p=0.058). There 
was a significant improvement in metabolic profile between baseline and 
follow-up in both groups (p<0.001). Twenty participants dropped out 
(n=13|3PM, n=7|LCD) after 6-month. Adverse side effects were moderate 
and transitory and satisfaction with the assigned treatment was high in 
both groups.
Conclusion: Our preliminary data showed clinically relevant mean 
weight loss in both groups and a significant improvement of metabolic 
profile after 6 months. The 3 Phase Method was found to be more effec-
tive in reducing body weight, body fat mass, and visceral fat compared to 
a standard low-carbohydrate diet, demonstrating its potential value for 
obesity treatment.

EP4.13
PROTEIN: First Pilot of personalized nutrition for healthy 
living for people with type 2 diabetes

Lalama, E.1; Wilson Barnes, S.2; Gymnopoulos, L.3; Dimitropoulos, K.3; 
Stefanidis, K.3; Tsatsou, D.3; Oikonomidis, Y.4; Hadjidimitriou, S.5;  
Botana, J. M.6; Mantovani, E.7; Gravina, S.8; Cornelissen, V.9; Pagkalos, I.10; 
Balula Dias, S.11; Hart, K.2; Bacelar, P.12; Pfeiffer, A. F.1
1Department of Endocrinology and Metabolic Diseases, Charité 
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Introduction: Lifestyle plays a critical role in the management and pre-
vention of non-communicable diseases, such as type 2 diabetes (T2D). In 
the era of technology, people seek for advice on the internet and rely on 
wearable technology such as smart watches and mobile applications to 
maintain a healthy lifestyle, even though most of these techniques have 
not yet been tested scientifically (Piwek et al., 2016). 
Therefore, to harness this novel technology for health advice, a certain 
level of literacy is pivotal. The World Health Organization (WHO) defines 
the concept of eHealth literacy as the ability to seek, find, understand, 
and appraise health information from electronic sources and apply the 
knowledge gained to addressing or solving a health problem (Norman & 
Skinner, 2006). 
Methods: The PROTEIN ecosystem consists of a mobile application, 
the user’s dashboard and an ‘expert’ dashboard for health professionals. 
Therefore, this pilot study aimed to test if the system is suitable to support 
the management of T2D through a healthy lifestyle. The study is divided 
into 2 parts; to assess the feasibility of the PROTEIN system with virtual 
patients, update the system to then be used within a second trial in real 
patients.
To analyze the accuracy of diet we created an expert knowledge tracker 
based on the European food safety authority and to analyze the physical 
activity we based our recommendations on the Global recommendations 
on physical activity for health from the WHO. 
To test the application, the researchers created 20 ‘extreme’ virtual users 
with different profiles, all with T2D. Following this, the researchers tested 
and analyzed the virtual patients for two weeks, evaluating accuracy and 
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weight loss from baseline for each visit was the independent variable, and 
whether that participant was a Responder at Week 25 was the dependent 
variable. The area under the curve (AUC) was then assessed. The max-
imum sensitivity and specificity were found at each visit by measuring 
off the ROC curve at that visit. The earliest visit where the sensitivity and 
specificity were both at least 80% was then identified.
Results: ROC analysis showed that an early response to Gelesis200 treat-
ment (≥ 2.6% weight loss from baseline) at Week 6 successfully predicted 
clinically meaningful weight loss (≥ 5% weight loss from baseline) at Week 
25. Indeed, among people who lost ≥ 2.6% of BW from baseline at Week 6, 
88% achieved ≥ 5% weight loss from baseline at Week 25 with a specific-
ity of 85%. In the placebo arm, similar sensitivity and specificity for pre-
dicting meaningful weight loss was not achieved until sometime between 
Week 12 and Week 16.
Conclusion: The results of AUC ROC analysis suggest that a weight loss 
of ≥ 2.6% as early as 6 weeks during treatment with Gelesis200 is highly 
predictive of clinically meaningful weight loss (≥ 5%) after 25 weeks. The 
early prediction of clinically relevant weight loss outcome may allow early 
selection of people with overweight or obesity who will achieve success-
ful weight loss with Gelesis200 and also potentially motivate treatment 
compliance.

EP4.16
Impact of metabolic syndrome on the ambulatory arterial 
stiffness index in a population of hypertensive patients

Derbel, K.; Sellami, S.; Khaldi, S.; Chaieb, F.
Vascular Exploration Unit. Physiology and Functional Exploration Department. 
Farhat Hached Hospital, Sousse, Tunisia

Introduction: Arterial stiffness represents an important marker for the 
prognosis of cardiovascular disease, mainly in hypertensive patients.
This study aimed to investigate the impact of metabolic syndrome on the 
ambulatory arterial stiffness index (AASI) in a population of hypertensive 
adults. 
Methods: A cross-sectional comparative study included 30 hypertensive 
adults. Patients were divided in two groups (G1 with metabolic syndrome, 
n=13 and G2 controls, n=17). Anthropometric data were collected and an 
ambulatory blood pressure (BP) monitoring was performed. AASI was 
calculated as 1 minus the regression slope of systolic and diastolic blood 
pressure.
Results: Both groups G1 and G2 were matched for age and sex (58±12 vs 
50±13 years; p= 0.084 and 46% vs 59% females; p=0.491, respectively). 
Body mass index was higher in G1 (33±6 vs 29±5 kg/m², p=0.030). 
Compared to G2, G1 had significantly higher mean pulse pressures in 
24-hour, daytime and nighttime periods (56±9 vs 46±7; p= 0.001, 56±9 vs 
46±7; p=0.003 and 56±10 vs 45±7 mmHg; p=0.002, respectively). G1 also 
had significantly higher AASI than G2 (0.33±0.15 vs 0.18±0.10, p=0.003).
Conclusion: Metabolic syndrome is associated with increased arterial 
stiffness revealed by higher AASI that exposes to cardiovascular diseases.

EP4.17
The use of Facebook in the promotion of a stepped care 
longitudinal support program to prevent weight regain 
after bariatric surgery – a study protocol

de Lourdes, M.; Ribeiro, A.; Machado, P. P.; Conceição, E.
School of Psychology, University of Minho, Campus Gualtar, 4010-057, Braga, 
Portugal

Introduction: Although bariatric surgery remains the most effective 
treatment for severe obesity resulting in clinically significant weight loss 
and improvements in obesity-related comorbidities, a significant subset 
of patients presents suboptimal results or experience substantial weight 
regain – producing heavy economic burdens. Given the strong associa-
tion between poor outcomes and post-surgery psychological factors, it is 
crucial to implement post-surgical psychological interventions to prevent 

events (AEs) and serious AEs (SAEs), and monitoring results from physi-
cal examination, vital signs, and fasting laboratory tests, including hema-
tology, blood chemistry, and serum vitamins.
Results: The intention-to-treat population included 254 adults (males 
40.2%, females 59.8%, mean age 49.6 years, mean BMI 34.7 kg/m², PD 
50.8%, untreated T2D 4.3%, treated T2D 44.9%) from 36 investigational 
sites in Europe and North America. The overall incidence and severity of 
treatment-emergent AEs (TEAEs) was similar between the 2 arms (62.7% 
vs. 62.2%, with Gelesis200 vs. placebo, respectively) and 95% of all AEs 
in the Gelesis200 arm were mild or moderate in intensity. The only dif-
ference was observed for the system organ class of gastrointestinal disor-
ders where the incidence of constipation was higher with Gelesis200 vs. 
placebo (14.3% vs. 3.9%) but with no severe cases. The incidence of study 
treatment discontinuation due to TEAEs was 1.6% in both arms. SAEs 
were observed in 4.0% and 1.6% of participants on Gelesis200 and pla-
cebo, respectively, with no deaths. All SAEs were considered unrelated to 
the investigational product. No relevant differences in physical examina-
tion, vital signs, hematology, blood chemistry (including serum sodium, 
potassium, calcium, and magnesium), and serum vitamins (vitamins A, 
B1, B2, B6, B9, B12, D, and E) were observed between the 2 arms.
Conclusion: In the LIGHT-UP study, Gelesis200 demonstrated similar 
safety and tolerability compared to placebo in people with PD or T2D 
with overweight or obesity.

EP4.15
Early prediction of clinically significant weight loss with 
Gelesis200 in overweight and obesity in people with 
prediabetes or type 2 diabetes in the LIGHT-UP study

Golub, H. L.1; Greenway, F. L.2; Miller, S. S.3; Matejkova, E.4; Mclean, B.5; 
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Introduction: Early identification of future responders is widely used 
to minimize unnecessary exposure to risks and unnecessary expenses 
related to therapy with drugs or devices. Assessments that can predict 
long-term clinically meaningful weight loss can help tailor treatment for 
people with overweight or obesity. LIGHT-UP (NCT03058029), a multi-
center,  double-blind, randomized, placebo-controlled study over 25 weeks 
including 254 people (127 in each arm) with a body mass index between 
27 and 40 kg/m², demonstrated that Gelesis200 offers a compelling 
new potential approach in the management of overweight and obesity. 
A receiver operating characteristic (ROC) analysis was conducted on data 
from the LIGHT-UP study to identify the earliest timepoint for reliably 
predicting body weight (BW) Responders (≥ 5% BW loss from baseline 
at Week 25).
Methods: A ROC curve was generated at each visit within each study arm 
(Gelesis200, placebo) by performing a logistic regression. The percent 
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EP4.19
Association between obesity and heart rate variability 
in a hypertensive Tunisian population

Khaldi, S.; Derbel, K.; Sellami, S.; Chaieb, F.
Vascular Exploration Unit. Physiology and Functional Exploration Department. 
Farhat Hached Hospital, Sousse, Tunisia

Introduction: Heart Rate Variability (HRV) has emerged as the most 
valuable non invasive test to assess autonomic nervous system function 
and has a well-established role as a marker of cardiovascular risk. The 
objective of this study was to evaluate the impact of obesity on HRV in a 
hypertensive population.
Methods: This cross sectional comparative study included 78 hyper-
tensive adults and was conducted in the Department of Physiology and 
Functional Exploration of Farhat HACHED Hospital of Sousse. Patients 
were referred to the Vascular Exploration Unit for 24-hour blood pressure 
monitoring. They answered a standard medical questionnaire to assess 
personal medical history. According to their body mass index (BMI), two 
groups were identified: 44 obese patients (G1) and 34 controls (G2). 
Results: The two groups were matched for age (50.61±14.17 years in G1 vs 
55.24±12.31 years in G2, p=0.135) and sex (68.1% in G1 vs 50% females 
in G2, p=0.104). G1 had higher mean daytime, nighttime, and 24-hour 
HRV than G2 (17.74±4.61 vs 14.65±5.06 bpm; p=0.008, 10.82±7.53 vs 
7.43±4.27 bpm; p=0.019, and 17.65±4.56 vs 14.67±4.54 bpm; p=0.010, 
respectively). BMI was significantly correlated with HRV in daytime, 
nighttime and 24-hour periods (r=0.242; p=0.033, r=0.233; p=0.04 and 
r=0.263; p=0.020, respectively). 
Conclusion: Obesity seems to be associated with autonomic dysfunction 
leading to higher prevalence of cardiovascular disease. This highlights the 
importance of weight loss to prevent cardiovascular related mortality.

EP4.20
Metabolic dysfuntion in obstructive sleep apnea: implication 
of obesity related disorders

Derbel, K.; Khaldi, S.; Barkous, B.; Guezguez, F.; Sayhi, A.; Rouatbi, S.
Respiratory Exploration Unit. Physiology and Functional Exploration 
Department. Farhat Hached Hospital, Sousse, Tunisia

Introduction: Patients with obstructive sleep apnea (OSA) are obese and 
frequently suffer from several cardiovasculor comorbidities, especially 
metabolic dysfunction. However, the ethiopathogenesis of metabolic pro-
file in OSA remains unclear given obesity is a confounding factor.
This sudy aimed to analyze the metabolic dysfunction specific to OSA, 
independently of obesity.
Methods: It was a cross-sectional comparative study over a nine-month 
period and including 48 obese adults. Patients were divided, according to 
polysomnography results, into two groups: G1 (with OSA, n=23) and G2 
(controls, n=25). Measurements of fractional exhaled nitric oxide (FENO) 
were performed in order to evaluate bronchial inflammation. Metabolic 
function was assessed through the quantification of hemoglobin, fast-
ing blood glycemia, urea, creatinine, total cholesterol and triglycerides. 
Statistical analysis was carried out using Statistica version 6.
Results: Mean age was higher in G1 than G2 (50±9 vs 44±10 years, 
p<0.05). The two groups were matched for sex (30% females in G1 vs 35% 
females in G2, p>0.05) and body mass index (35.8±4.7 kg/m² in G1 vs 
34.4±4.6 kg/m² in G2). Metabolic function parameters were similar in 
both groups (p>0.05). Although G1 had higher fasting blood glycemia 
and included more prediabetic state patients, this did not reach a statisti-
cal significance (p>0.05). Yet, mean FENO was significantly higher in G1 
(31.3 ppb vs 18.4 ppb, p<0.05).
Conclusion: Metabolic disorders found in OSA are mainly due to obesity 
through the effects of adipose tissue on insulin resistance and increased 
secretion of cholesterol. Whereas, bronchial inflammation, revealed by 
high FENO levels, is due to the oxydative stress caused by intermittent 
hypoxia during sleep.

weight-regain, promote adherence to post-surgical recommendations, 
and changes in lifestyle, behavioral, and psychosocial factors.
Methods: Accordingly, this randomized controlled trial aims to com-
pare the efficacy of a novel, cost-effective, and timely-personalized treat-
ment-delivering strategy (stepped-care) designed to optimize weight loss, 
and prevent weight regain after the bariatric intervention. The stepped-
care treatment will be composed of two different intensities 1) low- 
intensity intervention delivered by Facebook®, and 2) high-intensity CBT 
program delivered in an online format. It is also intended to study the 
predictors, outcome moderators/mediators, and the underlying mecha-
nisms of weight regain. Medical treatment as usual control group (CG) 
will be compared with a group receiving the stepped-care intervention 
in addition to treatment as usual (SC_G). Participants’ assessment will 
include measures of pathological eating behavior, psychological impair-
ment, negative urgency, and emotional regulation. 
Results: It is expected that, compared with CG, the SC_G condition 
shows better results in psychological/behavioral functioning and less 
weight regain at the end of treatment, which is expected to be sustained 
at follow-up. It’s also expected that attendance/adherence to the interven-
tions will be correlated with better weight loss maintenance and fewer 
disordered eating behaviors. Also, it is also anticipated that disordered 
eating behaviors are a significant predictor of weight regain, moderated/
mediated by psychopathological variables (loss of control eating, anxiety/
depression, negative urgency, emotional regulation, and disordered eating 
psychopathology). 
Discussion: In an environment with limited healthcare resources to deal 
with the rising bariatric population, understanding the underlying mech-
anism that prompts weight to regain after bariatric surgery represents 
important implications for research and clinical practice. Furthermore, 
this stepped-care program may represent an alternative time-efficient and 
cost-effective intervention that play an important role in increasing thera-
peutic reach to bariatric patients who would not otherwise have continu-
ous post-operatively support.

EP4.18
Orthostatic hypotension and obesity in hypertensive 
population: implication of the autonomic nervous system

Derbel, K.; Khaldi, S.; Sellami, S.; Chaieb, F.
Vascular Exploration Unit. Physiology and Functional Exploration Department. 
Farhat Hached Hospital, Sousse, Tunisia

Introduction: Orthostatic hypotension (OH) reflects the inability of the 
autonomic nervous system to ensure postural adjustment of blood pres-
sure (BP). It is an often unrecognized disorder, but can be a marker of car-
diovascular morbidity. The aim of this study was to determine the relation 
between OH and obesity in hypertensive adults.
Methods: A cross-sectional study was performed over a period of 3 years, 
including 44 hypertensive adults. Body mass index (BMI) was calculated 
and 24-hour ambulatory blood pressure monitoring was performed. OH 
was defined as a fall in systolic BP and / or diastolic BP of more than 20 
mmHg and 10 mmHg, respectively. Patients were divided into two groups 
OG (obese, n=17) and CG (controls, n=27).
Results: OG and CG were matched for age and sex (52±13 vs 51±17 years, 
p=0.855 and 65% vs 52% females, p=0.402, respectively). Mean systolic 
BPs during daytime and nighttime were higher in OG, without statistical 
significance (p>0.05). Yet, OG had significantly higher mean diastolic BPs 
during daytime and nighttime (p<0.05). OH was found in 10 patients. OG 
included significantly higher rates of OH than CG (47% vs 7%, p=0.007).
Conclusion: Hypertensive patients with obesity seem to be at higher 
risk for uncontrolled BP and OH probably through impaired baroreflex 
function.
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Results: All patients included in the study were obese with a mean BMI of 
34.14 kg/m2. The average age was 53.6 years. Among these patients, 32% 
were morbidly obese, 45.83% were severely obese and 22.17% were mod-
erately obese. Smoking was found in 3 forms: active cigarette smoking, 
passive smoking and hookah smoking. Active smoking was quantified at 
29 pack-years. Associated pathologies were: diabetes (20%), hypertension 
(34%), obstructive sleep apnea hypopnea syndrome (66%), heart failure 
(6%), dyslipidemia (23%), hypothyroidism (6%), renal failure (2%), and 
obesity hypoventilation syndrome (2%). For respiratory tract pathologies, 
13% of patients had diagnosed chronic obstructive pulmonary disease, 
17% had diagnosed asthma and 6% had “long COVID”. The analysis of 
spirometric data showed a fixed or partially reversible proximal obstruc-
tive ventilator defect (POVD) in 14 patients (12%), a totally POVD 
in 3 patients (3%). POVD was classified as very severe in 23% of cases. 
A restrictive ventilatory defect was found in 25% of the patients, a mixed 
ventilatory defect in 5% of the patients, an impairment of the small air-
ways in 15% of the patients, a non-specific ventilatory defect in 5% and 
normal spirometry in 36% of the patients.
Conclusion: It is described that the increase of BMI is a significant pre-
dictor of lung function decline in the obese patients. Developing abdomi-
nal fat gain can be associated with worsening in lung function. Hence the 
interest of systematically performing a respiratory functional exploration 
for these patients’ profile and follow up.

EP4.23
The effects of obesity on airway inflammation  
and pulmonary volumes

Khaldi, S.; Derbel, K.; Sayhi, A.; Barkous, B.; Guezguez, F.; Rouatbi, S.
Respiratory Exploration Unit. Physiology and Functional Exploration 
Department. Farhat Hached Hospital, Sousse, Tunisia

Introduction: Obesity shares with most chronic diseases the presence of 
an inflammatory component, which leads to the development of adverse 
health damages. Measurement of fractional exhaled nitric oxide (FeNO) 
represents a non invasive marker of eosinophilic airway inflammation.
This study aimed to determine the impact of obesity on pulmonary vol-
umes and FeNO.
Methods: It was a cross-sectional study which included 434 patients. 
According to their body mass index (BMI), two groups were identified: 
306 obese patients (G1) and 128 controls (G2). Exclusion criteria were: 
current smokers, asthma, medicine intake interfering with FeNO levels. 
The FeNO measurements were performed before spirometry. FeNO and 
spirometric parameters were expressed as mean ± standard deviation and 
were compared between the two groups G1 and G2. A significance p value 
was set at <0.05.
Results: The mean age of patients was 46.61±9.92 years in G1 vs 43.53±9.6 
years in G2 and the mean BMI was 32.33±4.63 kg/m2 vs 20.34±2.81 kg/m2 
for G1 and G2, respectively. Lower pulmonary volumes values in G1 com-
pared to G2 were found (p<0.05). FeNO levels were significantly higher in 
G1 than G2 (14.10±6.6 ppb vs 8.43 ppb; p<0.05). A strong positive cor-
relation was found between BMI and FeNO levels (r=0.45; p<0.05).
Conclusion: Obesity could significantly increase FeNO levels and so air-
way inflammation and leads to a restrictive ventilatory defect.

EP4.21
Evaluation of lung function in obese patients with obstructive 
sleep apnea-hypopnea syndrome

Barkous, B.; Khaldi, S.; Derbel, K.; Sayhi, A.; Guezguez, F.; Rouatbi, S.
Respiratory Exploration Unit. Physiology and Functional Exploration 
Department. Farhat Hached Hospital, Sousse, Tunisia

Introduction: Obesity is associated to a multitude of pathologies and leads 
to significant respiratory complications such as obstructive sleep apnea- 
hypopnea syndrome (OSAHS), which are generally underestimated.
The aim of our study was to evaluate lung function in obese patients with 
OSAHS.
Methods: It was a prospective cross-sectional comparative study which 
included 48 adult subjects: 23 obese patients with OSAHS (G1) and 25 
healthy obese subjects (G2). All subjects underwent the polysomnogra-
phy with measurement of apnea-hypopnea index (AHI). Forced expi-
ratory volume in one second (FEV1), pulmonary volumes (Total lung 
capacity (TLC), Vital capacity (VC) and forced VC (FVC)) and diffus-
ing capacity for carbon monoxide (DLCO) were measured by total body 
plethysmography.
Results: The mean age was 43.53±9.6 years in G1 and 50.08±9.28 years in 
G2 and the mean BMI was 34.42±4.63 kg/m2 vs 35.78±4.72 kg/m2 in G1 
and G2, respectively (p>0.05). Pulmonary volumes (FEV1, VC, FVC, and 
TLC) were significantly different between the two groups. The mean FEV1 
and the mean TLC were significantly lower in G1 than G2 (2.59±0.75 L 
vs 3.26±0.7 L; p<0.05). DLCO values were 4.76±1.28 mmol/KPa/min vs 
5.65±1.21 mmol/KPa/min in G1 and G2, respectively, p <0.05. DLCO is 
inversely correlated to the AHI (R = -0.4; p<0.05).
Conclusion: Pulmonary volumes and alveolar-capillary membrane dys-
functions are noted in obese patients with OSAHS. Reduction in FEV1, 
FVC and TLC were the most representative findings of this study, sug-
gesting the presence of a restrictive respiratory pattern strongly associated 
to obesity.

EP4.22
Which Impact of Body mass index on the respiratory profile  
of obese patients?

Khaldi, S.; Sayhi, A.; Derbel, K.; Barkous, B.; Guezguez, F.; Rouatbi, S.
Respiratory Exploration Unit. Physiology and Functional Exploration 
Department. Farhat Hached Hospital, Sousse, Tunisia

Introduction: Obesity represents a major public health problem due to 
its high and increasing prevalence and its association with various comor-
bidities. Obese populations are often affected by ventilatory discomfort. It 
is common to find changes in respiratory volumes and flows that can be 
measured during pulmonary function tests. However, the understanding 
of the ventilatory adaptation of the obese subject is not consensual, since 
the analysis of the literature brings discordant information.
The objective of this study was to assess, through spirometric data, the 
impact of body mass index (BMI) on lung function parameters.
Methods: One hundred and seventeen obese patients (54 men and 63 
women), were included in this cross-sectional study. Anthropometric and 
spirometric data were collected (age, height, weight, BMI, lung volumes, 
flows and capacities). An analysis of all anthropometric and spirometric 
data was performed using SPSS software.
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A. Association of changes in plasma ANGPTL4 (leveraged for the 
 concomitant changes in M changes and BMI changes by multiple 
 regression) with changes in plasma glucose concentrations; B. Association 
of changes in plasma ANGPTL3 (leveraged for age, concomitant changes 
in M and total bile acids by multiple regression) with changes in plasma 
FFA concentrations.

Fig. 2. Association analysis of ANGPTL4 and ANGPTL3 variation in bariatric 
surgery.

EP4.24
Differential effect of bariatric surgery on plasma levels 
of ANGPTL3 and ANGPTL4

Bini, S.1; D’erasmo, L.1; Astiarraga, B.3; Minicocci, I.1; Palumbo, M.2; 
Pecce, V.1; Haeusler, R. A.4; Arca, M.1; Ferrannini, E.5; Camastra, S.2
1Department of Translational and Precision Medicine, Sapienza University of 
Rome, Italy 
2Department of Clinical and Experimental Medicine, University of Pisa, Italy 
3Pere Virgili Institute for Health Research (IISPV), Terragona, Spain 
4Naomi Berrie Diabetes Center and Departments of Pathology and Cell Biology, 
Columbia University, New York, USA 
5CNR Institute of Clinical Physiology, Pisa, Italy

Introduction: ANGPTL3 and ANGPTL4 are regulators of lipolysis and 
thereby participate to substrate energy disposal. Since bariatric surgery 
has a profound impact on energy metabolism, this research aimed to 
determine whether this treatment affects circulating levels of these two 
ANGPTLs. 
Methods: Serum levels of ANGPTL3 and ANGPTL4, together with 
parameters of lipid and glucose metabolism, were measured at baseline 
and 1-year after bariatric surgery in 42 patients with obesity submitted 
to Roux-en-Y gastric bypass (RYGB, n=27) or bilio-pancreatic diversion 
(BPD, n=15) 
Results: ANGPTL3 levels, showed a significant rise 1-year after surgery 
in BPD from 225 ± 20 ng/mL to 300 ± 15 ng/mL; (p = 0.003); whereas no 
significant change was observed in RYGB patients. Conversely, ANGPTL4 
levels decreased in both groups one year after surgery from 26.6 ± 0.6 to 
24.4 ± 0.3 ng/mL, (p= 0.001) in the RYGB and from 27.9 ± 1.5 to 24.0 ± 
0.5 ng/mL, (p=0.003) in the BPD group. At the multivariate regression 
analysis for ANGPTL3 in BPD patients, M value, ΔFFA and ΔTBA and 
age were the main determinants of ANGPLT3 levels after surgery (R2 = 
0.781). Instead, ANGPTL4 levels were mainly determined by the M value, 
body weight and serum adipsin (R2 = 0.490) in RYGB patients.
Discussion: Plasma levels of ANGPTL4 was consistently affected by 
 bariatric surgery, while those of ANGPTL3 depended on the type of sur-
gical intervention. Levels of ANGPTL4 are closely determined by adi-
pose tissue trophism and grade of insulin resistance. ANGPTL3 levels 
appeared to be regulated by tissue insulin sensitivity, circulating FFA and 
total bile acids.

Box plot of ANGPTL4 (A) and ANGPTL3 (B) levels in Roux-en-Y Gastric Bypass (RYGB) surgery and Biliopancreatic Diversion (BPD).

Fig. 1. ANGPTL4 and ANGPTL3 variation in RYGB and BPD surgeries.
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Methods: This retrospective observational study evaluated 103 patients 
with obesity and T2D (75/28 F/M). Sixty-two (60%) underwent VSG and 
41 (40%) RYGB. Patient data were collected before surgery and subse-
quently during the follow-up visits at 6, 12 and 24 months post-surgery. 
At each visit, anthropometric measurements were recorded, and the meta-
bolic and lipid profile was evaluated. Pharmacological therapies for diabe-
tes, hypertension, dyslipidemia and any adverse events were also collected.
Results: Twelve months after surgery, patients undergoing RYGB did 
not show a significant difference compared to those undergoing VSG in 
achieving the composite target [RYGB vs VSG OR 2.21 (95% CI: 0.61-
8.05), P =.57]. Patients undergoing RYGB showed greater LDL target 
achievement (<100 mg/dL) at 6 months post-surgery than the VSG group 
(P =.005). Total cholesterol and LDL cholesterol were significantly reduced 
over time (months 6-12-24 post-surgery) in the RYGB compared to the 
VSG group (P =.023 and P =.010 respectively). In the same direction, the 
HDL cholesterol showed a better increasing tendency in the RYGB com-
pared to the VSG group (P =.19). No significant differences were observed 
in the T2D remission rate and the use of antidiabetic, cholesterol-lowering 
and antihypertensive drugs between the two groups at months 6-12-24 
post-surgery. There was a significant increase in the frequency of consti-
pation episodes in the VSG compared to the RYGB group (P =.002). 
Conclusion: Roux-en-Y Gastric Bypass and Vertical Sleeve Gastrectomy 
showed similar efficacy in reaching the cardiometabolic ADA composite 
target in subject with T2D undergoing bariatric surgery. Patients under-
going RYGB showed a greater achievement of the LDL target <100 mg/
dL at 6 months after surgery and also a significant reduction over time 
in LDL and total cholesterol compared to the VSG group. More extended 
randomized studies are needed to evaluate the effectiveness of the two 
surgical procedures in the improvement and remission of cardiovascular 
risk factors associated with obesity.

EP4.27
Correlation between lean mass and bone mineral density 
before and after bariatric surgery

Malinici, E.1; Sirbu, A.1; Popa, M.1; Mustata, T.1; Martin, S.1; Smeu, B.2; 
Copaescu, C.2; Fica, S.1
1Endocrinology and Diabetes Department, Carol Davila University of Medicine 
and Pharmacy, Bucharest, Romania, Endocrinology and Diabetes Department, 
Elias Emergency University Hospital, Bucharest, Romania 
2General Surgery Department, Ponderas Academic Hospital, Bucharest, 
Romania

Introduction: Bariatric surgery is the most efficient treatment for weight 
reduction and for the improvement of obesity comorbidities. Dual-energy 
X-ray absorptiometry (DXA) whole body scan is a very useful tool to 
evaluate body composition evolution after weight loss. Losing weight too 
quickly after bariatric surgery can lead to muscle mass wasting and sarco-
penia. The impact of fat and lean mass on bone mineral density (BMD) 
variation is a matter of active debate, particularly after bariatric surgery. 
The aim of the present study was to observe the impact of sleeve gastrec-
tomy on parameters of body composition, focusing on lean mass and its 
relationship to BMD.
Methods: A total of 241 adults with obesity (mean BMI 42.68±5.91 kg/m²) 
who underwent sleeve gastrectomy were evaluated using whole body DXA 
scan preoperatively and at 6 and 12 months postoperatively. Lean mass 
(LM), fat mass (FM) and BMD were recorded. Appendicular skeletal mus-
cle mass index (ASMI) was calculated as appendicular lean mass (arms 
and legs) divided by height square. The percentage change of body com-
position from baseline was calculated using formula: ((baseline measure- 
current measure)/baseline measure) x 100. Bouchard cut-off was used to 
identify sarcopenia: ASMI<6.29 kg/m² for women and ASMI<8.51 kg/m² 
for men. 

EP4.25
Presence of NAFLD after RYGB is positively associated 
to Erythrocyte Sedimentation Rate (ESR) and Fatty Liver 
Index (FLI)

Palumbo, M.1; Barbieri, C.2; Zampa, V.3; Gherardini, E.1; Carli, F.2; Berta, R.4; 
Bellini, R.4; Gastaldelli, A.2; Camastra, S.1
1University of Pisa, Department of Clinical and Experimental Medicine, Pisa, Italy 
2National Research Council (CNR), Institute of Clinical Physiology (IFC), Pisa, Italy 
3Santa Chiara Hospital, Radiodiagnostic Unit, Pisa, Italy 
4Santa Chiara Hospital, Bariatic Surgery Unit, Pisa, Italy

Background: RYGB is effective in resolving nonalcoholic fatty liver dis-
ease (NAFLD) due to great weight loss. However, most of the studies 
were carried at 1-2 year after surgery and little is known for longer fol-
low up. Aim of the study was to measure hepatic fat content by Magnetic 
Resonance (MRI) long after RYGB and identify which clinical parameters 
were associated to NAFLD.
Methods: MRI was performed 8 years after RYGB in 22 patients (11 with 
Type 2 Diabetes (T2D) and 11 without diabetes (ND) before surgery), to 
measure hepatic triglyceride (HTG), visceral (VF) and subcutaneous fat 
(SC). MRI data was compared to Fatty Liver Index ((FLI) that uses BMI, 
Waist WC, gamma-glutamyl transferase GGT, Triglycerides (TG)), eryth-
rocyte sedimentation rate (ESR) and others biochemical parameters.
Results: After RYGB all subjects were ND; 8 were no-NAFLD 
(HTG<5.5%), 7 Moderate NAFLD (M-NAFLD; HTG 5.5-20%), 7 Severe 
NAFLD (S-NAFLD, HTG >20%), Prior T2D was not associated to pres-
ence of NAFLD. Across the 3 groups (S- vs M- vs no-NAFLD) there was 
a significant decrease of SC (357±43 vs 339±28 vs 201±30 cm2, p=0.007), 
BMI (37±2 vs 32±2 vs 30±1 kg/m2; p=0.04), ESR (38±9 vs 19±5 vs 12±4 
mm/h; p=0.02), FLI (79±7 vs 46±10 vs 35±8; p=0.005). HTG was associ-
ated with BMI (r=0.67), FLI (r=0.74), ESR (r=0.78) (for all p<0.001), with 
SC, VF, cholesterol (CHOL), (for all p<0.02), and with TG, C-reactive 
protein, insulin, platelets, WC (all p≤0.05). No relationship between HTG 
and HDL-CHOL, AST, ALT, GGT, ferritin, fibrinogen and percent of 
weight loss or regain. The relationship between HTG and ESR was main-
tained after adjusting for BMI or FLI. In a multiple regression model, BMI, 
CHOL and ESR explained 86% of HTG variability (r=0.93, p<0.0001).
Conclusion: Long after RYGB we recorded severe liver steatosis in 30% 
of subjects independently associated to FLI and high ESR. If confirmed 
by larger studies, both FLI and ESR could be used as a simple diagnostic 
marker of presence of NAFLD after bariatric surgery.

EP4.26
Roux-en-Y Gastric Bypass and Vertical Sleeve Gastrectomy 
Showed Similar Efficacy in Achieving Cardiometabolic 
Composite Target in Subject with Type 2 Diabetes Undergoing 
Bariatric Surgery

Monte, L.1; Tuccinardi, D.1; Rossini, G.1; Watanabe, M.2; Pozzilli, P.1; Napoli, 
N.1; Manfrini, S.1
1Unit of Endocrinology and Diabetes Department of Medicine, Campus   
Bio-Medico University of Rome, Rome, Italy 
2Department of Experimental Medicine, Section of Medical Pathophysiology, 
Food Science and Endocrinology, Sapienza University of Rome, Rome, Italy

Introduction: The American Diabetes Association (ADA) produced a 
triple composite outcome that summarizes the therapeutic targets of the 
three most prevalent complications of obesity: type 2 diabetes (T2D), 
hypertension and dyslipidemia (HbA1c <7.0%; LDL cholesterol<100 
mg/dL and systolic blood pressure <130 mmHg). It has been shown that 
patients with T2D undergoing Roux-en-y gastric bypass reached the ADA 
outcome more than the standard medical treatment. The present study 
primarily investigates the difference between VSG and RYGB in achieving 
the composite target one year after the surgery. The secondary outcome 
assessed the success rate in achieving the separate components’ target at 
months 6, 12 and 24 post-surgery, the 2-year remission of DT2 and post-
operative adverse events.



Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts 227

has been observed in the group with dramatic HbA1c loss, but stable 
BMI over time. The highest baseline BMI was seen in the group with the 
greatest BMI loss along with HbA1c improvement. Analyses repeated 
for SGLT-2 only (n=1,302) and GLP-1 (n=1,385) only users separately 
revealed similar results. 
Conclusion: Individualized treatment response in PwT2D starting on 
SGLT-2/GLP-1 is demonstrated. Further characterization of the identified 
subgroups by demographics, co-medication and other clinical factors may 
help to identify people who profit most from SGLT-2-inhibitor or GLP-1 
analogue use. 
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Joint developmental trajectories of HbA1c (A) and BMI (B) change after 
the start of SGLT-2/GLP-1 in individuals with type-2-diabetes. The figure 
indicates four subgroups of patients with distinct response re HbA1c and 
BMI change, e.g. 58.2% of study patients experience a BMI and HbA1c 
reduction (blue group) up to two yrs after SGLT-2/GLP-1 start.

Fig. 1.

Results: Total lean mass (TLM) decreased at 6 and 12 months (from 
60.57±12.56 kg before surgery to 52.40±10.78 kg at 6 months and 
51.86±10.76 kg at 12 months after surgery, p<0.05). However, the LM/FM 
ratio has increased (from 0.98±0.22 to 1.58±0.53, respectively 2.07±0.88, 
p<0.05). ASMI (kg/m²) values decreased significantly and progressively 
(from 9.48±1.50 at baseline, to 8.14±1.23 at 6 months and 7.91±1.21 at 12 
months). We observed that no females and only 5 male patients met the 
criteria for sarcopenia prior to surgery, while, at 12 months 53 patients 
(37 men and 16 women) were sarcopenic. BMD values also decreased 
progressively (from 1.29±0.11 g/cm² at baseline, to 1.27±0.11 g/cm² at 
6 months and 1.25±0.11 g/cm² at 12 months, p<0.001). ASMI and total 
BMD correlated positively at every evaluation (r=0.442, p<0.001 at base-
line; r=0.439, p<0.001 at 6 months; r=0.456, p<0.001 at 12 months), while 
total fat body percent and BMD correlated negatively (r=-225, p<0.001; 
r=-246, p<0.001; r=-199, p<0.001). We also found an inverse correlation 
between the percentual change of LM/FM on one side and BMD on the 
other side at baseline vs. 12 months (r=-187, p<0.05). 
Conclusion: Lean body mass and improved body composition  correlated 
positively BMD and this relationship underlines the importance of 
decreasing fat mass, while maintaining muscle mass subsequent to 
weight loss.

EP4.28
Individuals with type-2-diabetes experience distinct 
HbA1c improvement and BMI reduction in response  
to SGLT-2/GLP-1 use

Prinz, N.1; Grimsmann, J. M.1; Laubner, K.2; Niemöller, K.3; Holl, R. W.1
1University of Ulm, Institute of Epidemiology and Medical Biometry, ZIBMT; 
German Center for Diabetes Research (DZD), Munich-Neuherberg, Germany 
2Division of Endocrinology and Diabetology, Department of Medicine II, 
Medical Center, Faculty of Medicine, University of Freiburg, Freiburg, Germany 
3Internal Medicine, Klinik am Park, Lünen, Germany

Introduction: Sodium-glucose-linked transporter 2 (SGLT-2) inhibitors 
and glucose-like-peptide 1 (GLP-1) agonists are known to improve BMI 
and hemoglobin A1c (HbA1c) in people with type-2-diabetes (PwT2D). 
However, in clinical practice, each individual has a unique response of 
BMI or HbA1c and there is no one curve that fits all. With sophisticated 
statistical tools this heterogeneity in changes over time can be studied and 
the joint analysis of two or more interrelated developmental trajectories 
offers new opportunities.
Methods: All adult PwT2D from the Diabetes Prospective Follow-up reg-
istry (DPV) newly started on SGLT-2 and/or GLP-1 for at least 2 years 
have been studied. Further inclusion criteria were: documented baseline 
BMI and HbA1c, ≥3 measurements of HbA1c and BMI as well as ≥3 
times documented SGLT-2/GLP-1 use during follow-up. The SAS Proc 
Traj macro has been used for the group-based multitrajectory modeling. 
Multiple values were aggregated per 6-month intervals.
Results: Among the 3,265 subjects, four distinct joint developmental 
curves of BMI and HbA1c change have been observed (Fig 1). The major-
ity (58.2%) experienced a BMI and HbA1c reduction over time (blue 
group), while nearly one fourth (23.2%) had a continuous increase for 
HbA1c and BMI (black group). However, two smaller groups existed with 
either a) dramatic BMI loss along with HbA1c improvement (green group; 
8.3%) or b) dramatic HbA1c loss while BMI was nearly stable (red group, 
10.3%). Age and diabetes duration at SGLT-2/GLP-1 start were highest 
in the groups with continuous HbA1c and BMI reduction/increase over 
time. The highest proportion of males and the highest baseline HbA1c 

http://www.imisophia.eu


Obes Facts 2022;15(suppl 1):1–240
DOI: 10.1159/000524469

Abstracts228

Fig. 1. Correlation between Body Weight and other parameters.

(kg/m2) was 27.32 (±4.28) (overweight range) which reduced to (normal 
BMI range) 24.22 (±3.5) at 90 days (p<0.001) and sustained at 180 days 
23.6 (±3.2). The mean body weight (kg) at baseline was 78.39 (±13.6) 
which reduced to 69.53 (±11.45) at 90 days (p<0.001) and sustained at 
180 days 67.7 (±11.2). The mean serum insulin (mIU/L) at baseline was 
13 (±7.6) which reduced to 7 (±4.8) at 90 days (p<0.001) and sustained at 
180 days 7.3 (±4.7). The mean HOMA2IR (%) at baseline was 1.97 (±0.87) 
which reduced to 1.01 (±0.5) at 90 days (p<0.001) and sustained at 180 
days 1.04 (±0.44). The mean HOMA2B (%) at baseline was 51.35 (±30.3) 
which increased to 94.2 (±33.7) at 90 days (p<0.001) and sustained at 180 
days 86.4 (±7.8). The mean waist circumference (cm) at baseline was 97.85 
(±10.9) which reduced to 89.7 (±8.7) at 90 days (p<0.001) and sustained at 
180 days 86.4 (±7.8). There was a significant positive correlation between 
the body weight and HOMA2IR (r 0.75, 95% CI 0.23 to 0.49, p <0.0001) 
waist circumference (r 0.55, 95% CI 0.44 to 0.65, p <0.0001) and serum 
fasting insulin (r 0.41, 95% CI 0.27 to 0.53, p <0.0001). The progressive 
reduction in the body weight was independent of the improvement in 
HOMA2B (r -0.10, 95% CI -0.25 to 0.045, p=0.14 ns) and A1C (r -0.11, 
95%CI-0.26 to 0.03,p=0.58 ns). There was a significant negative cor-
relation between the reduction in A1C and HOMA2B (r -0.54, 95% CI 
-0.6450 to -0.4306, p<0.001).
Discussion: There was a significant positive correlation for the sustained 
weight loss with the improvement in insulin resistance, waist circumfer-
ence and fasting insulin. The independence of the body weight reduction 
with A1C and insulin sensitivity and the significant correlation of A1C 
with insulin sensitivity reflects the impact of proprietary digital twin tech-
nology on the pathophysiological defect in diabetes. TPT is a promising 
lifestyle intervention for diabetes remission, which is independent of 
weight loss and improved insulin sensitivity. These initial findings need 
corroboration with long term follow-up.

EP4.29
Impact of Digital Twin technology based on Artificial 
Intelligence (AI) and Internet of Things (IoT) technologies 
on diabetes remission and correlation between progressive 
weight loss with Insulin resistance, waist circumference, 
and fasting insulin

Joshi, S.1; Mohammed, J.2; Mohamed, M.3; Poon, T.2; Dharmalingam, M.4; 
Vadavi, A.5; Keshavamurthy, A.3; Damodaran, S.6; Bhonsley, S.3; 
Thajudeen, M.3; Shamanna, P.7
1Lilavati Hospital and Joshi Clinic, Mumbai India 
2Twin Health Inc, California, USA 
3Twin Health, Bangalore, India 
4Ramaiah Medical College, Bangalore, India 
5Sudha Prevention Centre, Bangalore, India 
6Sri Ramakrishna Hospital, Coimbatore, India 
7Bangalore Diabetes Centre, Bangalore, India

Introduction: We analyzed the efficacy of Twin Precision Treatment 
(TPT) to achieve diabetes remission and evaluated the correlation of pro-
gressive body weight reduction between insulin resistance, waist circum-
ference, and fasting insulin. 
Methods: TPT is a novel whole-body digital twin enabled precision nutri-
tion that utilizes 174 health markers and 3000 daily data points from 
blood tests and connected devices that measure weight, physical activity, 
sleep and sensor glucose values. We evaluated 167 people with T2D, at six 
months enrolled in RCT in India. Remission was considered as A1C level 
< 6.5% for ≥180 days without diabetes medication use for at least 90 days
Results: The mean age (years) was 43 (±9). The HbA1c (%) reduced from 
baseline 8.98 (±1.86) to 5.64 (±1.56) at 90 days (p<0.001) from base-
line, which sustained at 180 days 5.63 (±0.5). The mean BMI at baseline 
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