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Abstract: Background: The aim of this study was to examine the impact of education, coronavirus
disease 2019 (COVID-19), and risk factors on the quality of life in patients with type 2 diabetes.
Methods: A prospective study was conducted in three phases: before education, after education,
and in the period of pandemic coronavirus disease 2019 (COVID-19). The subjects were diabetics
on oral therapy. To determine the quality of life index, a standardized Ferrans and Powers survey
questionnaire was used. Results: A total of 205 participants took part in the study, of which 111
(54.1%) were men and 94 (46%) women. Participants were enrolled in the study between January
2019 and September 2020. Glycated hemoglobin values were significantly higher before education
compared to post-education and at the time of COVID-19 (Friedman test, p = 0.002), and body
mass index was significantly lower after education compared to values before education (Friedman
test, p = 0.008). The quality of life was significantly lower in all domains in the COVID-19 period
(Friedman test, p < 0.001). Conclusions: A significant predictor of worse assessment of overall
quality of life was male gender and rural place of residence. Disease duration of up to 5 years was a
significant predictor of worse assessment in the psychological/spiritual domain, while being married
was a predictor of better assessment of the quality of life in the family domain. The education of
diabetics brought an increase in the health and quality of life while the coronavirus disease pandemic
had negative consequences on the same parameters. We consider it necessary to systematically
educate diabetics about the comorbidity of COVID-19.
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Diabetes mellitus is one of the fastest growing health challenges of the 21st century,
with the number of adults living with diabetes having more than tripled over the past
20 years [1]. Over the last 20 years, a conceptual transformation in the principles of
management of type 2 diabetes mellitus (T2DM) has occurred. Treatment for T2DM
involves controlling glycemic and metabolic levels, helping patients and their families to
adapt their situation on a psychosocial level, preventing serious or chronic complications,
decreasing health care costs, ensuring that medications are taken on a regular basis, and,
in particular, promoting a change in lifestyle [2]. Chronic non-communicable diseases
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represent a major public health problem, but today, COVID-19 has become a crucial
worldwide health problem [3].
According to estimates by the International Diabetes Federation in 2019, approximately
463 million adults were living with diabetes mellitus; by 2045 this will rise to 700 million.
The prevalence of diabetes mellitus in the age group of 20–70 in 2019 was 8.3%, and it
is predicted to be 9.6% in 2045. In 2019, a total of 59 million adults in Europe have been
diagnosed with diabetes mellitus. It is predicted that, in the period until 2045, the number
of patients will increase to 68 million. The prevalence of diabetes mellitus in the age group
of 20–79 in Europe in 2019 was 6.3%, and it is predicted that in 2045 it will amount to 7.8%.
According to the Croatian National Diabetes Registry, in 2019 in Croatia, 315,298 adults
have been diagnosed with diabetes mellitus, and the number of patients is increasing from
year to year. Previous research shows that, in Croatia, only 60% of patients have a diagnosis,
so it is estimated that the total number of patients is more than 500,000 adults [4].
The data show how important it is to recognize, treat diabetes mellitus in time, and also
raise the awareness of the general public to prevent complications and increase the quality
of life [1]. The goal of diabetes treatment is the prevention of the onset and progression
of micro- and macrovascular complications as well as the achievement of quality of life
(QOL) and longevity equivalent to people without diabetes [5].
In the treatment of diabetes mellitus, it is necessary to include patients’ family. Family
members need to know what to do in the event of extremely low or high blood glucose.
Also, in addition to drug therapy, changes in life habits are needed, so the family’s support
and quality communication significantly contributes to the quality of treatment and reduced
risk of complications [4].
Education is the process of providing knowledge and skills needed to perform selfcare, manage crises, and make lifestyle changes [6–11]. A systematic health education
model that focuses on factors influencing health behavior in the whole course of the disease
is essential. It is based on the relationship between a health educator and a patient, which
is particularly appropriate for chronic diseases [10]. While planning a health education
program, it is necessary to evaluate what content should be included by considering the
needs of the people who will be educated [12]. Investments in diabetes education and
prevention are expected to save money in the long term and improve the quality of life of
patients with diabetes [12]. Diabetes educators are one of the contributors in providing
individualized education and promoting behavior change to enable patients to manage
daily and future challenges [10–16]. The role of a diabetes nurse specialist is an integral part
of education [13,14]. Outcomes are largely dependent on decisions made by the patients.
A healthy lifestyle that includes good eating habits and physical activity are important
because they can be protective factors for weight gain and glycemic control during the
COVID-19 era, and education can affect this [17].
Due to the strong human-to-human transmission power of COVID-19, it has become a
worldwide pandemic [18]. Clinical studies of patients with COVID-19 have found diabetes
to be a major risk factor for disease severity and mortality [18–20]. Understanding these
risks and the best way to mitigate them in the short and longer term is the key to facilitating
informed decision-making during and after the COVID-19 pandemic [21]. The COVID-19
lockdown produced behavioral, psychosocial, and environmental changes which, through
a variety of mechanisms, have led to widespread rapid weight gain amongst certain
populations worldwide. Khan et al. have termed this phenomenon “covibesity”. There
has been an increase in food shopping, food take-a-ways, and an increase in alcohol sales.
Furthermore, the combination of working from home, online education, and social media
usage have all caused screen time to surge. The food industry has intensified online
advertising focused on children. A swift response is needed from all stakeholders to
prevent covibesity from becoming a pandemic [22].
The aim of this study was to examine the impact of education, COVID-19, and risk
factors on the quality of life in patients with type 2 diabetes.
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2. Materials and Methods
A prospective study was conducted to determine the quality of life index using a
standardized Ferrans and Powers questionnaire and was conducted through three phases.
The first phase was from January to September 2019, the second phase was conducted
four months after the first phase, and the third phase was conducted in July 2020 during
the coronavirus pandemic. The details of the educational program have been published
previously [11]. Briefly, the diabetes education was based on the pre-test of diabetic patients
and literature on diabetes mellitus [11,23,24]. The educational program was administrated
by a team of diabetes specialist nurses, internal specialists, and diabetes experts. The
education was conducted individually and in small groups. The group received the
required education within five two-hour sessions in groups of 3–4 individuals, during the
period of one week, and one individual session [11]. During the educational program,
health parameters of participants were quantified (glucose test, glycated hemoglobin, body
mass index, and blood pressure) and they were sent a questionnaire about the quality of
life index by Carol E. Ferrans and Marjorie J. Powers. Four months after the education
(Phase 2), subjects completed the quality of life test again using the same questionnaire, and
measurements were repeated. Four months after (July 2020) the start of the coronavirus
disease pandemic, subjects were contacted by telephone to attend a follow up meeting
where they completed the questionnaire a third time, and the measurements were repeated
(Phase 3). The study was conducted at the Diabetes Clinic of the General County Hospital,
Našice, Croatia. The Croatian healthcare system covers all costs of the educational program,
and it is available to all. All participants with type II diabetes who came to the diabetes
clinic, and who signed informed consent to participate in the study, were included in
the research.
The inclusion criteria were male or female patients with type II diabetes who were
taking oral hypoglycemics, having at least one treatment prior to the study, with an active
record in the diabetes clinic.
The exclusion criteria were patients under 18 and/or over 75 years of age, cognitive
and/or mental diseases, illiteracy, patients with a life expectancy of less than 2 years, and
patients who did not participate in educational sessions (less than 60% of the sessions).
Participants were recruited even if they had previously attended similar educational
programs; consequently, we have only one group of respondents and no control group.
In total, 205 patients participated in the first two phases; in the third phase, two thirds
of patients participated, a total of 136 (66%). Of the original subjects, 12 (6%) died, 9 (4%)
changed their place of residence, 10 (5%) could not be contacted, and 38 (18%) declined to
participate in the follow-up, mostly because of the COVID-19 pandemic (Figure 1).
2.1. Study Tools
To collect basic data, a survey questionnaire was constructed that provided data on
gender, age, level of education, place of residence, marital status, minor children in the
family, family members over the age of 60, total disease duration, and the health parameters: fasting blood glucose, glycated hemoglobin, body mass index, and blood pressure.
Regarding the COVID-19 pandemic, they were asked how much the pandemic affected
them, which precautionary measures they were taking, and if they knew that diabetes
mellitus was a risk factor for COVID-19. Many measures specific for the assessment of
quality of life in diabetic patients exist in scientific literature; 30 scales were identified [25].
Quality of life scales in diabetics consist of mental, physical, and social health components.
Some diabetic quality of life scales also take into account the impact of public policies and
societal attitudes [25]. The quality of life index from Carol E. Ferrans and Marjorie J. Powers
(1998) [26] was used to assess the quality of life of diabetic patients. The questionnaire
contains thirty-four items for the satisfaction of each of the four categories of life (health, the
socio-economic domain of life, the psychological/spiritual domain of life, and the family
domain) and thirty-four items for the importance of categories in quality of life. Questions
about health and functioning issues were 1–8, 12, 17–19, 26, and 27; social and economic
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issues were examined by questions 14, 16, and 20–25; the psychological and spiritual
domain questions were 28–34; and family issues in the home were examined by questions
9–11, 13, and 15. Answers to each question were, according to the Likert scale (1 = very
dissatisfied/unimportant to 6 = very satisfied/important). The reliability coefficients of
Int. J. Environ. Res. Public Health 2021, 18, x FOR PEER REVIEW
4 of 14
the Cronbach Alpha satisfaction scale before/after education were 0.957/0.969, and
the
importance scale before/after education was 0.968/0.976.

Figure 1. Flow chart of the intervention, participants, and measurements.
Figure 1. Flow chart of the intervention, participants, and measurements.
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samples (before education, after education, during COVID-19 period). Effect size was
reported as Cohen’s d [27]. Logistic regression for repeated measurements (GEE—Logistic
Regression Model) was used to assess the impact of certain factors on the probability of
a poorer assessment of the overall quality of life, as well as individual domains. We took
the following independent variables into the model: gender, age, education level, place of
residence, marital status, disease duration, BMI, and HbA1c. All p values were two-sided.
The level of significance was set to Alpha = 0.05. The analysis was conducted while using
the MedCalc Statistical Software version 19.4.1 (MedCalc Software Ltd., Ostend, Belgium;
2020) and the IBM SPSS Statistics 23 (IBM Corp. Released 2015. IBM SPSS Statistics for
Windows, Version 23.0. IBM Corp., Armonk, NY, USA).
3. Results
3.1. Socio-Demographic Characteristics
A total of 205 participants took part in the study, of which 111 (54.1%) were men and 94
(46%) women. Seventy-three (36%) respondents were aged 51 to 60, or 61 to 70 years, while
36 (18%) were older than 70 years. Ninety-nine (49%) had secondary education, while 14
(7%) respondents had not completed primary school. One hundred and twenty-three (60%)
respondents lived in rural areas, and according to marital status, 149 (73%) were married.
Forty-six (22%) of them had minor children in the family, and 93 (45%) respondents had
family members over the age of 60. Most respondents, 83 of them (41%) to be precise, had
been diabetics for 2 to 5 years (Table 1).
Table 1. Baseline characteristics of the participants.
Sociodemographic Characteristics

[n (%)]

Gender [n (%)]
Male
Female

111 (54)
94 (46)

Age [n (%)]
up to 50 years
51–60 years
61–70 years
71 and older

23 (11)
73 (36)
73 (36)
36 (18)

Level of education [n (%)]
Unfinished primary school
Elementary school
High school education
Higher education

14 (7)
54 (26)
99 (49)
37 (18)

Place of residence [n (%)]
Rural
Urban

123 (60)
82 (40)

Marriage status [n (%)]
Unmarried
Married
Divorced
Widower

19 (9)
149 (73)
7 (3)
29 (14)

Minor children in the family [n (%)]

46 (22)

Family members over the age of 60 [n (%)]

93 (45)

Duration of diabetes (years) [n (%)]
Up to a year
2–5
6–10
11–15
≥16

25 (13)
83 (41)
50 (25)
23 (11)
21 (10)
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3.2. Diabetes Health Parameters before and after Education and during the COVID-19 Period
There were no significant differences in the values of glucose, systolic, and diastolic
pressure according to the measurements. HbA1c values were significantly higher before
education compared to post-education at the time of COVID-19 (Friedman test, p = 0.002),
as well as the mass of subjects (Friedman test, p < 0.001), while BMI was significantly lower
after education compared to values before education (Friedman test, p = 0.008) (Table 2).
Table 2. Diabetes health parameters before and after education and during the coronavirus disease 2019 (COVID-19) period.
Health
Parameters
Blood glucose
[fasted]
HbA1c [%]
Systolic
pressure
(mmHg)
Diastolic
pressure
(mmHg)
Weight (kg)
BMI (kg/m2 )

Median (Interquartile Range)
COVID-19
Period (3)

Effect Size (Cohen’s d)
p*

1 vs.
3

2 vs.
3

0.01

0.07

0.11

0.19

0.04

0.08

0.10

0.12

0.03

0.53

0.03

0.14

0.09

<0.001 †
0.008 ‡

0.07
0.06

0.02
0.02

0.05
0.03

Before
Education (1)

After
Education (2)

7.3 (6.2–8.7)

7.1 (6.1–8.3)

7 (5.8–8.3)

0.34

6.7 (6–7.7)

6.6 (6–7.3)

6.4 (5.7–7.1)

0.002 †

130 (120–140)

130 (120–140)

130 (120–140)

0.54

80 (75–90)

80 (75–90)

80 (80–90)

90 (78–102)
31 (27.6–34)

89 (76.8–100)
30.8 (27.5–34)

88 (75–102)
31 (27.5–34)

1 vs.
2

HbA1c—glycated hemoglobin; BMI—body mass index * Friedman test (Post hoc Conover): † at the level of p < 0.05, there was a significant
difference before vs. after, before vs. COVID-19; ‡ at the level of p < 0.05, there was a significant difference before vs. after.

3.3. Quality of Life by Domains before and after Education and in the COVID-19 Period, and
Differences Regarding Gender, Place of Residence and Age
The reliability coefficient of the satisfaction scale before/after the Cronbach Alpha education was 0.957/0.969 and the importance scale before/after the education was 0.968/0.976.
There was a significantly lower quality of life in all domains during the COVID-19 period (Friedman test, p < 0.001), looking at the total and by gender. The assessment of
the socio-economic domain and the psychological-spiritual domain does not differ significantly according to the measurements of the respondents living in urban areas. The
overall assessment of socio-economic domains was significantly better assessed in the
COVID-19 period, compared to before and after education (Friedman test, p < 0.001), and
the significance is the same when looking at gender, age, and housing in rural areas. There
were 112 (54.6%) respondents under the age of 62; we chose “age 62” as the cutoff, because
62 years was the median age of the respondents. Only in the case of assessing the quality
of the psychological-spiritual domain were there no significant differences according to the
measurements of respondents under the age of 62 (Table 3).
3.4. Self-Assessment of Behavior during the COVID-19 Pandemic
Forty-three (21%) respondents stated that COVID-19 is something they are not used
to and 50 (24%) that COVID-19 is a real threat to people. Sixteen (8%) responders thought
that this is just another type of the common flu, while 17 (8.3%) respondents stated that
COVID-19 is a part of a worldwide conspiracy. Only 10 (5%) respondents believed that
COVID-19 is God’s punishment, fabrication, and God’s will.
Due to the COVID-19 pandemic, 49 (36%) respondents stated that they followed the
news more than they normally did; the same number of respondents said that they are very
concerned about the COVID-19. Thirty-seven (27.4%) respondents stated that the virus is
much more dangerous than the flu virus. Most of the respondents were convinced that
they or a family member have a higher probability of contracting COVID-19 (Table 4).
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Table 3. Quality of life by domains before/after education and in the COVID-19 period, and differences with regard to
gender, place of residence and age.
Satisfaction with the
Surrounding Life
Health and functioning

Median (Interquartile Range)

Effect Size (Cohen’s d)

Before
Education (1)

After
Education (2)

COVID-19
Period (3)

p*

21.3 (17.8–24.4)

21.5 (18.4–24.8)

13.4 (12.3–15.2)

1 vs. 2

1 vs. 3

2 vs. 3

<0.001 †

0.06

2.12

2.19

†

Male
Female

20.8 (17.7–24.0)
22.3 (18.0–24.6)

21.3 (18–24.4)
22.4 (19.1–25.3)

13.1 (11.9–14.5)
14.4 (12.8–16)

<0.001
<0.001 ‡

0.03
0.10

2.20
2.07

2.25
2.17

Rural
Urban

20.9 (17.5–24.0)
22.4 (18.0–24.8)

21.3 (18–24.4)
22.2 (18.6–25.7)

13.4 (12–15.2)
13.5 (12.4–15.5)

<0.001 †
<0.001 †

0.05
0.08

1.98
2.36

2.05
2.43

Age up to 62 years
≥62 years

21.8 (18.5–24.4)
20.8 (17.2–24.4)

21.9 (19.1–25.1)
20.7 (17.2–24.4)

13.4 (12.4–15.2)
13.4 (11.7–15.3)

<0.001 †
<0.001 †

0.08
0.04

2.32
1.93

2.35
2.02

Socioeconomic domain

21.6 (18–26)

22.1 (17.9–25.8)

23.3 (19.5–26.6)

<0.001 ‡

0.01

0.24

0.23

Male
Female

21.3 (17.6–25)
22.1 (18.6–26.3)

21.93 (17.6–25)
22.3 (18.9–26.2)

22.7 (18.9–26.5)
23.9 (19.9–26.9)

<0.001 ‡
<0.001 ‡

0.002
0.03

0.19
0.29

0.20
0.27

Rural
Urban

20.7 (17.5–24.6)
23.6 (18.8–27.5)

20.8 (17.6–24.5)
23.9 (18.9–27.4)

22.6 (18.7–26.3)
24 (19.8–27)

<0.001 ‡
0.91

0.004
0.04

0.31
0.14

0.33
0.10

Age up to 62 years
≥62 years

23 (18.4–26.3)
20.3 (17.2–25)

23.2 (18.9–26.2)
20.5 (17.2–25)

23.7 (19.9–27.8)
22.6 (16.7–25.5)

0.003 ‡
0.001 ‡

0.02
0.001

0.25
0.23

0.24
0.23

Psychological/spiritual domain

23.1 (19.2–26.6)

23.6 (19.3–27)

22.1 (18.2–25.5)

<0.001 ‡

0.009

0.20

0.21

Male
Female

22.8 (17.6–26.7)
23.9 (20–26.6)

23.1 (17.7–26.4)
24.3 (20.5–27.5)

21.9 (17.9–25)
22.5 (18.3–26.3)

0.03 ‡
<0.001 ‡

0.04
0.07

0.19
0.21

0.16
0.28

Rural
Urban

23.1 (18.6–26.3)
23.9 (19.8–28.3)

23.1 (18.7–26.1)
24.3 (20.7–28.8)

21.7 (17.8–24.2)
24.3 (18.6–26.8)

<0.001 ‡
0.05

0.03
0.07

0.29
0.07

0.26
0.15

Age up to 62 years
≥62 years

23.1 (18.5–27)
23.6 (19.7–26.6)

23.7 (18.9–27.7)
23.6 (19.8–26.1)

23.0 (20.0–26.1)
20.7 (17.2–25.0)

0.12
<0.001 ‡

0.04
0.04

0.05
0.39

0.09
0.36

Family domain

24.8 (21.4–28.5)

24.6 (21.7–28.5)

15.3 (13.2–17.3)

<0.001 ‡

0.04

2.33

2.42

‡

Male
Female

24.3 (21.4–28.8)
25.1 (21.3–27.7)

24 (21.2–28.3)
25.2 (22.2–28.5)

14.4 (12.9–16.8)
16.1 (13.8–18.3)

<0.001
<0.001 ‡

0.02
0.11

2.43
2.24

2.44
2.45

Rural
Urban

24.6 (21.4–28.6)
25.2 (21.3–28.2)

24.1 (21.5–28.5)
25.3 (22.3–28.5)

15.1 (13–17.1)
15.4 (13.2–17.6)

<0.001 ‡
<0.001 ‡

0.02
0.08

2.19
2.58

2.25
2.76

Age up to 62 years (n = 112)
≥62 years (n = 93)

25.2 (21.6–28.8)
24.6 (20.7–27.9)

25.3 (21.6–28.8)
24 (21.5–27.7)

15.4 (13.5–17.3)
15.2 (12.6–17.2)

<0.001 ‡
<0.001‡

0.06
0.01

2.30
2.36

2.43
2.43

Quality of life

22.4 (18.6–25.4)

22.6 (18.8–25.6)

17.7 (15.8–19.8)

<0.001 †

0.04

1.29

1.32

Male
Female

22.2 (18.6–25)
22.71 (19–25.7)

22.2 (18.6–24.8)
23.1 (19.5–26.1)

17.3 (15.3–19.2)
18.2 (16.1–20.5)

<0.001 ‡
<0.001 †

0.001
0.09

1.33
1.27

1.30
1.37

Rural
Urban

22.1 (18.3–24.8)
22.9 (19.2–26.6)

22.3 (18.3–24.7)
23.5 (19.9–26.7)

17.6 (15.3–19.3)
18 (16.1–20.4)

<0.001 †
<0.001 †

0.02
0.08

1.24
1.40

1.23
1.49

Age up to 62 years
≥62 years

22.5 (18.9–25.8)
21.9 (18.5–25.2)

23.1 (19.5–25.9)
21.9 (18.5–24.9)

18.3 (16.0–20.2)
17.6 (15.4–19.0)

<0.001 ‡
<0.001 ‡

0.06
0.01

1.28
1.32

1.32
1.34

* Friedman test (Post hoc Conover): † at the level of p < 0.05, there was a significant difference before vs. after, before vs. COVID-19; after vs.
COVID-19; ‡, at the level of p < 0.05, there was a significant difference before vs. COVID-19, after vs. COVID-19.

Regarding precautionary measures outside the workplace, 22 (17%) respondents
avoided physically approaching others, 40 (30%) avoided leaving their home, 32 (24%)
washed their hands more than usual, 25 (19%) respondents bought more food than usual,
11 (8%) ingested a lot of vitamins, while three (2%) respondents stated that they tried to
disinfect everything around them.
Only three (1.5%) respondents thought there are no high-risk diseases for COVID-19,
while 12 (5.9%) did not know what they are. Fifty-six (27.3%) respondents stated diabetes is
a high-risk disease for COVID-19, and 52 (25.4%) that lung diseases are high-risk. Obesity,
a compromised immune system, internal organ diseases, and autoimmune diseases were
mentioned to a lesser extent (Table 5).
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Table 4. Self-assessment of behavior during the COVID-19 pandemic.
Number (%) of Participants

Because of the
COVID-19 pandemic, I
follow the news more
than I normally do

To what extent do you
believe that COVID-19
is more dangerous than
the common flu?

How worried are you
about the COVID-19?

What is the probability
that you become
infected with the
COVID-19 virus?
How likely is it that a
member of your family
is infected with the
COVID-19 virus?

Entirely
Incorrect (0)

1

2

3

Entirely
Exactly (4)

In Total

12 (8.8)

10 (7.4)

24 (17.6)

41 (30.1)

49 (36)

136 (100)

I do not think it is
more dangerous
than the flu

1

2

3

Much more
dangerous from the
flu

In total

9 (6.7)

10 (7.4)

24 (17.8)

55 (40.7)

37 (27.4)

135 (100)

Not at all worried

1

2

3

Very worried

In total

8 (5.9)

17 (12.5)

20 (14.7)

42 (30.9)

49 (36)

136 (100)

Not at all worried

1

2

3

Very worried

In total

8 (5.9)

18 (13.3)

36 (26.7)

48 (35.6)

25 (18.5)

135 (100)

11 (8.3)

21 (15.8)

37 (27.8)

46 (34.6)

18 (13.5)

133 (100)

Table 5. High-risk diseases for COVID-19.
Number (%)
Diabetes mellitus
Lung diseases
Hypertension
Age
Heart disease
Any chronic disease
Malignant diseases
Asthma
Obesity
Compromised immune system
Internal organs diseases
Autoimmune diseases

56 (27.3)
52 (25.4)
25 (12.2)
21 (10.2)
20 (9.8)
20 (9.8)
17 (8.3)
7 (3.4)
6 (2.9)
3 (1.5)
2 (1)
1 (0.5)

There are no risky diseases

3 (1.5)

I do not know

12 (5.9)

3.5. Predictors of Worse Quality of Life in Patients with Type 2 Diabetes
Significant predictors of worse assessment of overall quality of life were male gender
(OR = 3.69) and rural place of residence (OR = 3.14). Also, male gender was a significant
predictor of worse health and functioning score (OR = 1.56). In the psychological/spiritual
domain, significant predictors of worse assessment were male gender (OR = 3.11) and
disease duration of up to 5 years (OR = 9.51). In the family domain, a significant predictor of
a worse assessment was male gender, while being married (OR = 0.52) was a predictor that
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reduced the likelihood of a worse assessment for this domain. We did not find significant
predictors that affect the likelihood of a worse socioeconomic domain score (Table 6).
Table 6. Significant predictors of worse quality of life in patients with type 2 diabetes.

Quality of life
Male
Rural
Intercept

ß

Standard
Error

Wald

OR

95%CI for ß

p

1.31
1.15
−4.07

0.46
0.51
0.78

7.97
5.06
26.8

3.69
3.14
0.02

1.49 to 9.13
1.16 to 8.52
0.004 to 0.07

0.005
0.02
<0.001

0.44
−1.5

0.17
0.26

6.54
32.5

1.56
0.22

1.11 to 2.21
0.13 to 0.37

0.01
<0.001

-

-

-

-

-

-

0.52
1.04
1.26

4.81
4.61
15.5

3.11
9.51
0.007

1.13 to 8.57
1.22 to 74.31
0.001 to 0.08

0.03
0.03
<0.001

0.23
0.32
0.29

14.3
4.29
34.8

2.43
0.52
0.17

1.53 to 3.85
0.28 to 0.96
0.09 to 0.31

<0.001
0.04
<0.001

Health and functioning
Male
Intercept
Socioeconomic domain
-

Psychological/spiritual domain
Male
1.14
Duration of the disease (≤ 5 years)
2.25
Intercept
−4.98
Family domain
Male
Marital status (married)
Intercept

0.89
−0.65
−1.75

4. Discussion
People suffering from diabetes feel the burden of their disease on a daily basis, because
they need better control of a number of parameters, including fasting blood glucose,
glycated hemoglobin, body mass index, and blood pressure (blood glucose, HbA1c, BMI,
RR), which is achieved through organization and daily preference. However, in the COVID19 era, it is even harder because of the pandemic and the lockdown. These parameters
play a key role in regulating diabetes and preventing the development of complications.
An important part of diabetes treatment is education that aims to improve the quality
of life and life habits. Changing life habits may be the only therapeutic measure that
does not depend on the type of diabetes. Based on this study, it was found that better
educated patients have better control of blood glucose, HbA1c, and BMI. Gagliardino
et al. conducted a training that included 59% of respondents and found that the control of
HbA1c and blood glucose was 2.5 times better than the remaining respondents who did not
undergo training [28]. A study in Italy demonstrated that BMI decreased over 5 years after
periodically repeated education [29]. Research in Korea has shown also that the subjects
had better HbA1c and blood glucose values after education [30]. Research conducted in
Brazil concluded that education should be part of routine care for diabetics and should be
repeated periodically, every eight to twelve months [31].
During the coronavirus pandemic, subjects had better blood glucose values than
after the training program. Controlling their diabetes seemed to bring the belief that they
could control an important part of their lives, even though they could not influence the
pandemic and lockdown, which contributed to better mental quality of life. The Croatian
healthcare system covered all costs of the educational program, and it was available to all.
All subjects with diabetes who came to our diabetes clinic continuously had some kind
of organized education (standard and non-standard). As other studies have shown, after
periodically repeated education, subjects have better control of blood glucose, HbA1c, and
BMI [29,31]. Poor HbA1c indicates low self-help behavior, increased barriers to daily life
activities, and poor ability to positively manage diabetes, which causes poor quality of
life and reduced health [32]. Improved diabetic control and better HbA1c is associated
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with improved mental, but not physical, quality of life over a one-year period in the
community setting [33]. In this study, the coronavirus pandemic had a negative impact on
the quality of life of diabetics, but the domain of psychological/spiritual quality of life was
preserved, while the domain of health and functioning was reduced. It may also reflect
the mental empowerment gained through proactive diabetes education and may reflect
physical discomforts of increased regime complexity [33]. Enhancing self-care behaviors is
essential to improve HbA1C control and quality of life [34].
Diabetic people could experience barriers during the COVID-19 period, such as
limited access to healthcare, limited physical activity because of home confinement, and
limited access to fresh food. The coronavirus pandemic negatively affected the body
weight of the patients [22], which was not consistent with our study. In our study, the
respondents maintained the same weight. Other research showed that, during a longer
stay in the house and quarantine. there was a change in the daily routine, which caused
an increase in the number of calories consumed from fast food in order to cope with
stress [35]. To cope effectively with covibesity, change must happen. Future pandemic
waves need careful contingency planning to reduce further escalation of covibesity. The
public needs support with the help of health and education professionals, as well as changes
in central government policy [17]. Protective factors for weight increase during COVID-19
confinement may be a healthy lifestyle that includes good food habits, physical activity,
and active breaks [17]. As this study shows, lifestyle can be influenced by education.
Furthermore, Mostafa et al. concluded that after education, quality of life in the
physical, social, and psychological domains would improve [36]. Patients would be
satisfied with their health but also with their entire life. Patients’ quality of life decreased
during the pandemic [37], which is consistent with our study. The sudden change in life
habits marked a confrontation by the new situation, which was especially reflected in the
field of health and functioning domain and family domain in this study. Many studies
have concluded that women have a poorer quality of life than men, particularly in the areas
of mental functioning, general health, social functioning, vitality, emotional, and mental
health [36–38]. If we compare these data with our research, we can see that women showed
greater satisfaction with the quality of life after the training. Compared to life and health
satisfaction after the onset of COVID-19 pandemic, we can see that women expressed
worse satisfaction than men. Married diabetic patients reported better quality of life in
all subscales, and the differences were significant in general health, vitality, and mental
health [39]. In this study, being married was a significant predictor of a better assessment of
the quality of life in the family domain. The spread of the pandemic causes uncertainty and
fear among the population. Fear and anxiety about a new disease and what could happen
can be overwhelming and cause strong emotions in the population [40]. Being female,
having diabetes complications, having changed diabetes behaviors, and feeling isolated
and lonely, are associated with being more worried about COVID-19 and diabetes, which is
associated with poorer psychosocial health [41]. Education should be based on the pre-test,
targeting specific questions and worries regarding diabetes and COVID-19 in diabetics
and on the new knowledge regarding COVID-19 and diabetes [41]. Our study can serve as
a basis for preparing future education for diabetics, which will include questions about
COVID-19. In this study, respondents believed that the coronavirus is more dangerous
than the common flu and they were very worried about COVID-19, but less than half of
the respondents believed that there is a possibility of infection, which indicated they know
the dangers of COVID-19, but they think it is happening to someone else. In the review of
the literature, Wicaksana et al. (2020) formed conclusions about specific recommendations
for patients with diabetes during the coronavirus pandemic [42]. Diabetes patients, as a
primary preventive method, should adhere to social distancing and home confinement
policy. They should avoid contact with suspected or confirmed COVID-19 patients as
much as they can. Online education is recommended, sharing free educational e-books
and videos for diabetes management and COVID-19 prevention. It is recommended to
consult through emails, phone calls, or video calls. Health care providers should always
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remind patients to wash their hands, wear a mask, and practice good cough technique and
social distancing as general precautions. Advice for active physical activity while staying
at home are stretching (e.g., yoga), muscle strengthening (e.g., light weightlifting), and
aerobic exercise (e.g., dancing, cycling, treadmill, or sport aerobics). It is recommended
that diabetics should arrange an individual plan for diabetes management while in home
confinement and keep maintaining their glycemic control as part of risk-reduction of
infection with COVID-19 [41]. Ruiz-Roso et al. recommended the development of public
health policies to promote healthy lifestyles in terms of diet and physical activity, especially
after this period of lockdown [43].
Han et al. stated the value of media during COVID-19. In their survey, more than 50%
of respondents followed government instructions [44]. Our respondents did not follow
the media significantly more than usual. Health communications via social media were
positively significantly influenced by awareness and information exchange and indirectly
influenced the adoption of preventive health care behavior [45]. The diabetes patients’
healthy lifestyle habits were significantly reduced after the lockdown [43,46]. The interaction between COVID-19 and diabetes mellitus sets up a vicious cycle wherein COVID-19
leads to worsening of glycemic control, and diabetes mellitus, in turn, exacerbates the
severity of COVID-19 [47].
Taking into account the obtained results, it could be concluded that the coronavirus
pandemic has a markedly negative impact on the quality of life of diabetics, but the domain
of mental quality of life is preserved. Educational plans that improve or include strategies
to enhance patient’s quality of life may increase compliance, thereby improving these
patients’ diabetes parameters [48], which is then associated with improved quality of
life [32–34], and a good educational plan includes all these parameters [40].
One of the limitations of this study was that we obtained data from a small geographical area, its findings could not be generalized to the entire Croatian diabetic population,
and we did not include a control group. All subjects with diabetes in our clinic had some
organized education (different from the standard of care) during treatment and follow-up,
every 1 to 2 years, and only 25 (13%) subjects had a duration of diabetes for a year or
less. Participants were recruited even if they had previously attended similar educational
programs; consequently, we have only one group of respondents and no control group. We
wanted to avoid “contamination” of the control group by intervention [49].
Future research directions may also be highlighted. Therefore, it is recommended
to organize training classes, access resources and educational information, and facilitate
access to [50] telemedicine and online education [42]. Further research is needed using a
longitudinal study to understand how diabetes mellitus and the lockdown can affect the
quality of life of diabetics and how quality of life changes during the pandemic. Joensen
et al. (2020) concluded that further longitudinal studies are needed to explore if and how
COVID-19 worries change during the pandemic in diabetics [41]. It would be ideal if the
same psychometric tools could be translated. Validated, and used on a worldwide scale
in order to explore differences in the populations and extract comparable results. Finally,
diabetes is a strong and cunning enemy, demanding all of our resources, but technology
development and the quality of the yet unexplored human brain provide us with the
insinuation of a brighter dawn in the diabetes homeland [51].
5. Conclusions
This research shows that diabetes education is significantly correlated with effective
HbA1c regulation, fasting blood glucose, BMI, body weight, and blood pressure. Education
enhances knowledge and skills, but more importantly, it promotes positive attitudes
towards active participation in the control and treatment of disease. A significant predictor
of worse assessment of overall quality of life was male gender and rural place of residence.
Male gender was a significant predictor of worse assessment of health and functioning,
psychological/spiritual, and family domains. Disease duration of up to 5 years was a
significant predictor of worse assessment in the psychological/spiritual domain, while
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being married was a predictor of better assessment of the quality of life in the family domain.
We did not find significant predictors that affect the likelihood of a worse socioeconomic
domain score. The coronavirus pandemic came abruptly and negatively affected the life
habits of diabetics; however, we believe the results of measurements and their attitude
would have been different if they had not undergone an educational program. It is not
clear whether the levels of quality of life are attributable to the pandemic or to the effects
of the educational intervention.
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glycemia regulation in diabetes patients: A prospective study. Int. J. Environ. Res. Public Health 2019, 16, 4003. [CrossRef]
Boren, S.A.; Fitzner, K.A.; Panhalkar, P.S.; Specker, J.E. Costs and benefits associated with diabetes education: A review of the
literature. Diabetes Educ. 2009, 35, 72–96. [CrossRef] [PubMed]
Evans, N.R.; Richardson, L.S.; Dhatariya, K.K.; Sampson, M.J. Diabetes specialist nurse telemedicine: Admissions avoidance,
costs and casemix. Eur. Diab. Nurs. 2012, 9, 17–21. [CrossRef]
Vig, S.; Sevak, L. Diabetes specialist nursing: Apivotal role to play in the care of the diabetic foot. J. Diab. Nurs. 2012, 16, 206–208.

Int. J. Environ. Res. Public Health 2021, 18, 2332

15.
16.
17.

18.

19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.

30.
31.
32.
33.

34.
35.
36.
37.

38.
39.
40.
41.

13 of 14

American Diabetes Association. Strategies for improving care. Diabetes Care 2015, 38 (Suppl. 1), 5–7. [CrossRef] [PubMed]
Burke, S.D.; Sherr, D.; Lipman, R.D. Partnering with diabetes educators to improve patient outcomes. Diabetes Metab. Syndr. Obes.
2014, 7, 45–53. [CrossRef]
Reyes-Olavarría, D.; Latorre-Román, P.Á.; Guzmán-Guzmán, I.P.; Jerez-Mayorga, D.; Caamaño-Navarrete, F.; Delgado-Floody,
P. Positive and negative changes in food habits, physical activity patterns, and weight status during COVID-19 confinement:
Associated factors in the Chilean population. Int. J. Environ. Res. Public Health 2020, 17, 5431. [CrossRef] [PubMed]
Chen, X.; Ran, L.; Liu, Q.; Hu, Q.; Du, X.; Tan, X. Hand hygiene, mask-wearing behaviors and its associated factors during the
COVID-19 epidemic: A cross-sectional study among primary school students in Wuhan, China. Int. J. Environ. Res. Public Health
2020, 17, 2893. [CrossRef] [PubMed]
Roncon, L.; Zuin, M.; Rigatelli, G.; Zuliani, G. Diabetic patients with COVID-19 infection are at higher risk of ICU admission and
poor short-term outcome. J. Clin. Virol. 2020, 127, 104354. [CrossRef]
Emami, A.; Javanmardi, F.; Pirbonyeh, N.; Akbari, A. Prevalence of underlying diseases in hospitalized patients with COVID-19:
A systematic review and meta-analysis. Arch. Acad. Emerg. Med. 2020, 8, e35. [PubMed]
Hartmann-Boyce, J.; Morris, E.; Goyder, C.; Kinton, J.; Perring, J.; Nunan, D. Diabetes and COVID-19: Risks, management, and
learnings from other national disasters. Diabetes Care 2020, 43, 1695–1703. [CrossRef]
Khan, M.A.; Moverley Smith, J.E. “Covibesity,” a new pandemic. Obes. Med. 2020, 19, 100282.
International Curriculum for Diabetes Health Professional Education; International Diabetes Federation [IDF]: Brussels, Belgium, 2008;
Available online: https://www.idf.org/e-library/education/64-the-internationalcurriculum-for-diabetes-health-professionaleducation,en.html (accessed on 15 October 2018).
American Diabetes Association. Standards of medical care in diabetes 2012. Diabetes Care 2012, 35, 11–63. [CrossRef]
Palamenghi, L.; Carlucci, M.M.; Graffigna, G. Measuring the quality of life in diabetic patients: A scoping review. J. Diabetes Res.
2020, 2020, 1–19. [CrossRef]
Ferrens, C.E.; Powers, M.J. The Quality of Life Index (QLI)–Diabetes III Version. 1998. Available online: https://qli.org.uic.edu/
questionaires/questionnairehome.htm (accessed on 22 July 2020).
Lakens, D. Calculating and reporting effect sizes to facilitate cumulative science: A practical primer for t-tests and ANOVAs.
Front Psychol. 2013, 4, 863. [CrossRef]
Gagliardino, J.J.; Chantelot, J.M.; Domenger, C.; Ramachandran, A.; Kaddaha, G.; Mbanya, C.; Chan, J. Impact of diabetes
education and self-management of the quality of care for people with type 1 diabetes mellitus in the Middle East. Diabetes Res.
Clin. Pract. 2019, 147, 29–36. [CrossRef] [PubMed]
Trento, M.; Passera, P.; Borgo, E.; Tomalino, M.; Bajardi, M.; Cavallo, F.; Porta, M. A 5-year randomized controlled study of
learning, problem solving ability and quality of life modifications in people with type 2 diabetes managedby group care. Diabetes
Care 2004, 27, 670–675. [CrossRef]
Lee, S.K.; Shin, D.H.; Kim, Y.H.; Lee, K.S. Effect of diabetes education through pattern management on self-care and self-efficacy
in patients with Type 2 Diabetes. Int. J. Environ. Res. Public Health 2019, 16, 3323. [CrossRef] [PubMed]
Scain, S.F.; Friedman, R.; Gross, J.L. A structured educational program improves metabolic control in patients with type 2 diabetes:
A randomized controlled trial. Diabetes Educ. 2009, 35, 603–611. [CrossRef] [PubMed]
Gillani, S.W.; Ansari, I.A.; Zaghloul, H.A.; Abdul, M.I.M.; Sulaiman, S.A.S.; Baig, M.R. Bridging glycated hemoglobin with quality of
life and health state; a randomized case–control study among type 2 diabetes patients. Diabetol. Metab. Syndr. 2018, 10, 23. [CrossRef]
Lau, C.Y.; Qureshi, A.K.; Scott, S.G. Association between glycaemic control and quality of life in diabetes mellitus. J. Postgrad.
Med. 2004, 50, 189–194. Available online: https://www.jpgmonline.com/text.asp?2004/50/3/189/12571 (accessed on 22 July
2020). [PubMed]
Hsu, H.C.; Lee, Y.J.; Wang, R.H. Influencing pathways to Quality of Life and HbA1c in patients with diabetes: AlLongitudinal
study that inform evidence-based practice. Worldviews Evid. Based. Nurs. 2018, 15, 104–112. [CrossRef] [PubMed]
Redwood-Campbell, L.; Abrahams, J. Primary health care and disasters-the current state of the literature: What we know, gaps
and next steps. Prehosp. Disaster Med. 2011, 26, 184–191. [CrossRef] [PubMed]
Mostafa, N.M.; Ahmed, G.H.; Anwar, W. Effect of educational nursing program on quality of life for patients with type II diabetes
mellitus at Assiut University Hospital. J. Nurs. Educ. Pract. 2018, 8, 11. [CrossRef]
Antunes, R.; Frontini, R.; Amaro, N.; Salvador, R.; Matos, R.; Morouço, P. Exploring lifestyle habits, physical activity, anxiety
and basic psychological needs in a sample of Portuguese adults during COVID-19. Int. J. Environ. Res. Public Health 2020, 17,
4360. [CrossRef]
Prajapati, V.B.; Blake, R.; Acharya, L.D.; Seshadri, S. Assessment of quality of life in type II diabetic patients using the modified
diabetes quality of life (MDQoL)-17 questionnaire. Braz. J. Pharm. Sci. 2017, 53, e17144. [CrossRef]
Albader, A.S.; Albahlei, S.; Almishary, M. Measuring quality of life in type 2 diabetic patients at the Al-Wazarat Healthcare Center
in Riyadh. Cureus 2019, 11, e6474. [CrossRef] [PubMed]
de las Heras-Pedrosa, C.; Sánchez-Núñez, P.; Peláez, J.I. Sentiment analysis and emotion understanding during the COVID-19
pandemic in Spain and its impact on digital ecosystems. Int. J. Environ. Res. Public Health 2020, 17, 5542. [CrossRef]
Joensen, L.E.; Madsen, K.P.; Holm, L.; Nielsen, K.A.; Rod, M.H.; Petersen, A.A.; Rod, N.; Willaing, I. Diabetes and COVID-19:
Psychosocial consequences of the COVID-19 pandemic in people with diabetes in Denmark-what characterizes people with high
levels of COVID-19-related worries? Diabet. Med. 2020, 37, 1146–1154. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2021, 18, 2332

42.
43.

44.
45.
46.
47.
48.
49.
50.
51.

14 of 14

Wicaksana, A.L.; Hertanti, N.S.; Ferdiana, A.; Pramono, R.B. Diabetes management and specific considerations for patients with diabetes during coronavirus diseases pandemic: A scoping review. Diabetes Metab. Syndr. 2020, 14, 1109–1120. [CrossRef] [PubMed]
Ruiz-Roso, M.B.; Knott-Torcal, C.; Matilla-Escalante, D.C.; Garcimartín, A.; Sampedro-Nuñez, M.A.; Dávalos, A.; Marazuela, M.
COVID-19 lockdown and changes of the dietary pattern and physical activity habits in a cohort of patients with type 2 diabetes
mellitus. Nutrients. 2020, 12, 2327. [CrossRef]
Han, X.; Wang, J.; Zhang, M.; Wang, X. Using social media to mine and analyze public opinion related to COVID-19 in China. Int.
J. Environ. Res. Public Health 2020, 17, 2788. [CrossRef] [PubMed]
Nazir, M.; Hussain, I.; Tian, J.; Akram, S.; Mangenda Tshiaba, S.; Mushtaq, S.; Shad, M.A. A multidimensional model of public
health approaches against COVID-19. Int. J. Environ. Res. Public Health 2020, 17, 3780. [CrossRef]
Alshareef, R.; Al Zahrani, A.; Alzahrani, A.; Ghandoura, L. Impact of the COVID-19 lockdown on diabetes patients in Jeddah,
Saudi Arabia. Diabetes Metab. Syndr. 2020, 14, 1583–1587. [CrossRef]
Pal, R.; Bhadada, S.K. COVID-19 and diabetes mellitus: An unholy interaction of two pandemics. Diabetes Metab. Syndr. 2020, 14,
513–517. [CrossRef] [PubMed]
Baghianimoghadam, M.H.; Ardekani, M.; Baghianimoghadam, B. Effect of education on improvement of quality of life by SF-20
in type 2 diabetic patients. Acta. Med. Indones. 2009, 41, 175–180. [PubMed]
Petersen, B.; Vesper, I.; Pachwald, B.; Dagenbach, N.; Buck, S.; Waldenmaier, D.; Heinemann, L. Diabetes management intervention
studies: Lessons learned from two studies. Trials 2021, 22, 61. [CrossRef] [PubMed]
Trikkalinou, A.; Papazafiropoulou, A.K.; Melidonis, A. Type 2 diabetes and quality of life. World J. Diabetes 2017, 8, 120–129.
[CrossRef] [PubMed]
Lael-Monfared, E.; Tehrani, H.; Teiho, Z.; Jafari, A. The study of eye care behaviors in patients with type 2 diabetes. J. Diabetes
Metab Disord. 2020, 19, 257–263. [CrossRef]

