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Abstract
Previous research and clinical practice have shown that people with history of chronic diseases are more likely
to develop certain mental health difficulties during pandemic. The aim of this study was to examine the relationship between chronic health conditions and mental health indicators during COVID-19. The data were collected
as part of a broader research project of the Zagreb Child and Youth Protection Center. The study involved 1482
healthy individuals and 205 having a chronic disease. The assessments included sociodemographic data, the Hope
for the Future and the Depression-Anxiety and Stress Scale-21. Results have shown statistically significant differences aspects of mental health in relation to living with chronic disease, in anxiety, stress and depression. In all
scales, people with chronic disease achieved worse outcomes. Furthermore, chronic diseases lead to significant
moderating effect on the relationship between hope for the future and anxiety. The negative correlation between
hope for the future and mental health indicators is greater in people who have a chronic illness.
Keywords: mental health, chronic diseases, COVID-19

133

Introduction
Novel coronavirus (COVID-19) pandemic has been a major global health issue since the beginning
of 2020. The number of confirmed cases and deaths from this disease has risen sharply since the onset
of the pandemic, which initially originated in China’s Hubei province. In January 2020, The World Health
Organization declared COVID-19 disease international public health emergency (Mahase, 2020), and in
March 2020 novel Coronavirus disease was declared a pandemic (WHO, 2020). The severity of the novel
coronavirus disease, social isolation measures and information overload, some of which are false and
not based on scientific evidence, could all lead to mental health distress in general population (Zandifar
& Badrfam, 2020). Some authors suggest that the unpredictability and the uncertainty of the current
situation can evoke stress reactions in all age groups, which in some people could even lead to PTSD related symptoms (Bao, Sun, Meng & Lu, 2020; Dutheil, Mondillon & Navel, 2020). Furthermore, impact of
COVID-19 pandemic on human psychological well-being can be perceived through potential high levels
of anxiety (Shigemura et. al., 2020). Also, some authors emphasize potential risk of high health anxiety
levels due to high infectivity of coronavirus disease (Asmundson & Taylor, 2020). Another mental health
consequence of current health crisis is depression, with prevalence in the general population increasing by 7% since the COVID-19 outbreak began (Mowbray, 2020). Existing literature review shows that
besides COVID-19 pandemic greatly affecting physical health, it also negatively affects mental health of
people from all around the world.
Furthermore, to this date, literature indicates a significant association between mental health
difficulties and chronic diseases such as diabetes, cardiovascular disease, pneumonia (Mukeshimana &
Chironda, 2019; Rosario & Masho, 2018), meaning that those who had chronic diseases are more likely
to develop mental health disturbances. During pandemic, this risk could become even bigger, since it has
been shown that people with chronic diseases are more likely to develop certain mental health difficulties
during a pandemic (Brooks et al., 2020), which proved to be correct in the recent research during COVID-19 pandemic on the Croatian sample, where participants with chronic health conditions had higher
concerns and more safety behaviours compared to those with no chronic conditions (Lauri Korajlija &
Jokić Begić, 2020). COVID-19 symptoms have shown to be the most harmful for older individuals and for
those who have various chronic diseases, such as diabetes, cardiovascular diseases, hypertension, asthma
and stroke (Onder et al., 2020, Ruan et al., 2020, Yang et al., 2020). Individuals with cardiovascular disease show the greatest vulnerability to develop anxiety and depressive states during this period, while
those with comorbid chronic diseases show the greatest vulnerability to stressful experiences and reactions (Sayeed et al., 2020). Besides that, previous research and clinical practice have shown that people
with history of chronic diseases are at higher risk of more serious clinical manifestations from COVID-19
(Zhang et al., 2020). Additionally, COVID protection measures reduce the availability of routine medical
care to individuals, especially in areas that are already facing limited health resources (Pellino and Spinelli, 2020). With the spread of the COVID virus, the fear of infection in the chronically ill grows, the movement of people is limited, and a sense of insecurity and uncertainty prevails. Many of the psychological
problems faced by patients with chronic diseases in the current situation will potentially be neglected
due to health system overload or measures to prevent the spread of the virus (Kang et al., 2020). This
suggests that people with chronic illnesses will currently face a variety of mental health difficulties, such
as anxiety, depression, confusion and stigma (Brooks et al., 2020), possibly making them one of the most
vulnerable subpopulations during this period.
Moreover, given the global context of COVID-19 health crisis, it is expected that consequences
will be long-term and involve various aspects of well-being. Erikson (1984) introduces the construct
of belief in the species, which refers to the fundamental belief that life is basically good and worth liv134

ing, especially when one predicts what the future could look like. This concept includes two relatively
independent subcomponents, trust in humanity and hope for a better future (McAdams et al., 1998).
Hope for the future is a concept which describes optimism towards the future, hope for a better life for
future generations and faith in the progress of humanity (Tucak Junaković, 2011), all three of which
may be disturbed and impaired during prolonged periods of isolation and reduced welfare of general
population.
Since during COVID-19 pandemic mental health problems can be overlooked in relation to physical
health problems, it is important to stress out that both these aspects of health are closely related. Based on
the literature review, it is clear that chronic diseases can make people more vulnerable to COVID-19 infection complications, as well as to developing mental health difficulties. To the best of the author’s knowledge,
this is the first study which puts emphasis on mental health risks for people with chronic health conditions
during pandemic on Croatian sample. Furthermore, the aim of this study was to examine the level of depression, anxiety and stress in the Croatian sample during the pandemic between a group of individuals who
state that they have chronic disease and those who state that they do not have chronic health condition. This
study also investigates whether there is a moderating effect of chronic diseases on the relationship between
hope for the future and anxiety, depression, and stress for the first time.

Material and methods
Participants
Participants (N = 1482) were Croatian citizens between the ages of 18 and 65 (M = 33,3). The majority of the sample consisted of women (n = 1230). At the time of data gathering, 205 participants stated
that they have one or more of the following chronic health conditions: endocrinological (n=73), pulmonary
(n=61), cardiovascular (n=59), locomotor (n=13), autoimmune (n=6), neurological (n=5), kidney disease
(n=5), cancer (n=5), mental health (n=3).

Measures

Sociodemographic data were collected on gender, age, marital status, parental status, number of
children and household size. Respondents were asked to state any history of chronic health conditions and
whether being quarantined by a health authority.
Mental health status was measured using The Depression, Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995). It is a self-report questionnaire consisting of 42 items, 14 items per subscale:
depression, anxiety, and stress. Participants are asked to score every item on a four- point Likert-type scale,
from 0 (did not apply to me at all) to 3 (applied to me completely). Final score is a linear combination of
responses. Higher score indicates higher level of depression, anxiety and / or stress. In this study, the adapted and standardized version of DASS-21 was used (Reić Ercegovac & Penezić, 2012). The Cronbach’s alpha
coefficient for the stress subscale is .93, for the depression subscale .95, and for the anxiety subscale it is
.90 (Reić Ercegovac & Penezić, 2012), The reliability of the DASS in this study population was α = .95 for
Depression subscale, α = .9 for Anxiety subscale and α= .93 for Stress subscale.
The hope for the future scale (Tucak Junaković, 2009) was constructed to examine hope for a better
future. It is consisted of 8 statements which capture the belief that life is good and worth living, optimism
about the future, hope that life will be better for future generations, etc. (e.g. “I hope to improve life in future
generations.”). Participants express the degree in which they agree with each statement on five-point Lik135

ert-type scale, from 1 (I do not agree at all) to 5 (I completely agree). Total score is presented as the average
value of the estimates on the individual statements, so theoretically results can range between 1 and 5.
Higher result indicates a more pronounced hope for a better future. The hope for the future scale was shown
to have a one factor structure and high internal consistency (Tucak Junaković, 2011). A Cronbach-alpha coefficient of α = .9 was determined in a sample of this study.

Procedure

This research was carried out in Croatia between 19th March 2020 and 17th April 2020. The
data in this study were obtained within the framework of larger research about aspects of adult mental
health during the COVID-19 (coronavirus) pandemic. Before the research has been carried out, it was necessary to ensure that the research is in accordance with the relevant ethical standards. Therefore, it was
applied for ethical approval and it was approved by the Ethics Committee of the Zagreb Child and Youth
Protection Center. Research was carried out using structured online questionnaire, developed by using
Google Forms, which included consent form. To recruit participants, snowball sampling method was used.
Croatian citizens of 18 years and older were invited to participate in online study. The link which included questionnaire was sent through e-mails to the contacts of the researchers. The participants were
encouraged to roll out the study to as many people as possible in order to forward it to people apart from
the first point of contact and so on. Although the sample was convenient, researchers tried to include
participants from various parts of Croatia by sending invitations to schools throughout Croatia with a
request to forward the questionnaire to parents. Before taking the study, participants were presented
with information about the study and provided informed consent. After that, if they had accepted to take
the study, they provided their demographic information and afterwards answered a set of questions that
appeared sequentially, page by page.

Results
Statistical analysis
All results were reported either as mean ± standard deviation or frequency (percentage) (%). Differences between the groups were tested by Welch’s t-tests. Series of hierarchical regression analyses were
performed to identify possible moderation effect of chronic diseases on the relationship between hope for
the future and mental health variables used in this study. All statistical analyses were conducted in R Core
Team (2020) and p < ,05 was considered to be statistically significant.

Results

There were 1482 participants in this study. Their sociodemographic characteristics are presented in Table 1, as means, frequencies and relative values. Most respondents were women (83.0%).
The mean age of the sample was 33.3 years (SD=12.2), with household size of 3.8 members (SD=1.57).
It should be noted that 35.0% of participants were married, 27.5% were in a relationship, 33.1% single
and 4.4.% divorced. In addition, 61.4% of participants reported having no children. The mean number
of children reported by participants who had children was 2.03 (SD=1.03). Chronic health condition
was reported by 13.8% respondents and 21.6% reported being in self-isolation as ordered by health
authorities.
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Table 1
Sociodemographic characteristics of the sample
N
Age

Gender

Marital status

Children
Number of household members

Chronic disease
Self-isolation

Female

1230

Married

520

Male

Divorced

M

SD

33.3

12.2

%
83.0

252

17.0

65

4.4

35.0

Single

476

33.1

No

910

61.3

In a relationship

407

Yes

27.1

574

Number of children

2.03

No

1279

No

1169

Yes

3.8

1.03

1.57

205

Yes

38.7
82.2

13.8

78.4

315

21.6

Note. N – number of participants, M – mean, SD – standard deviation, % - percent

A series of Welch’s t-tests were conducted to examine differences between depression, anxiety and
stress depending on chronic disease. It was found that there are significant differences in anxiety: t(245,96)
= 3.82; p < .001 (d = .34), stress t(263,93) = 2.32; p = .02 (d = .18); and depression: t(255,1) = 2.41; p = .02 (d
= .20). The obtained results show that people who have chronic illness have higher score than people who
don’t have chronic disease in all three cases, although the effect sizes are small.
To examine the moderation effect of chronic diseases on the relationship between hope for the future and mental health, a series of hierarchical regression analyses were conducted. In the first step of these
analyses, the predictors were hope for the future and the existence of a chronic disease, while in the second
step, their product was added as a predictor. Three such analyses were performed in total, with the criteria
variables being anxiety (Table 2), depression (Table 3), and stress (Table 4).
Table 2
Summary of regression analysis with chronic disease, hope for the future and their product as predictors of
anxiety as a criterion variable
B
Chronic health condition

Hope for the future

Chronic health condition X Hope for the future

-0.84

-0.41
0.18

β

-.53

-.54
.5

Anxiety
SDB

t

p

0.2

-4.27

< .001

0.05

3.62

0.04

-9.2

< .001

< .001

Note. B – unstandardized regression coefficient, β – standardized regression coefficient, SDB – standard
error of B, t – t-test value for significance testing of B, p – p-value of t.
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Table 3
Summary of regression analysis with chronic disease, hope for the future and their product as predictors of
depression as a criterion variable
B

β

Depression
SDB

t

p

-2.39

.02

Chronic health condition

-0.53

-.27

0.22

Chronic health condition X Hope for the future

0.12

.28

0.06

Hope for the future

-0.56

-.61

0.05

-11.09
2.18

< .001
.03

Note. B – unstandardized regression coefficient, β – standardized regression coefficient, SDB – standard
error of B, t – t-test value for significance testing of B, p – p-value of t.

Table 4
Summary of regression analysis with chronic disease, hope for the future and their product as predictors of
stress as a criterion variable
B
Chronic health condition

Hope for the future

Chronic health condition X Hope for the future

-0.55

-0.47
0.12

β

-.27

-.49
.27

Stress
SDB

t

p

0.25

-2.19

.03

0.06

0.06

-8.31
1.96

< .001
.0497

Note. B – unstandardized regression coefficient, β – standardized regression coefficient, SDB – standard
error of B, t – t-test value for significance testing of B, p – p-value of t.

It has been shown that chronic diseases have a significant moderation effect on the relationship between hope for the future and anxiety: F(1, 1480) = 13.1; p <.001; ΔR2 =, 01, depression: F(1, 1480) = 3.86; p
=, 0497; ΔR2 = .002 and stress: F(1, 1480) = 13.1; p <.001; ΔR2 = .002. The correlation between hope for the
future and mental health indicators is larger for people who have a chronic illness than for people who do
not have a chronic illness. An overview of these relationships can be found in Figure 1.
Figure 1
Relationship of hope for the future with anxiety, depression, and stress
depending on the existence of a chronic health condition
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In order to more elaborately describe these differences in correlations depending on whether a
person has a chronic illness or not, correlation coefficients were calculated between hope for the future and
mental health indicators, separately in the group with chronic diseases and the group without. These correlations are found in Table 3. All correlations were negative and bigger in group of participants who have
chronic health condition.

Discussion
Now, most global healthcare resources are directed on coronavirus disease which could disrupt the
continuum of care for patients with chronic diseases and their mental health (Chudasama et al., 2020a; Chudasama et al., 2020b). Various studies (before the surge of pandemic) on this topic showed significant association between mental health and chronic diseases, such as cardiovascular, pulmonary and endocrinological (Rozario & Masho 2018, Mukeshimana & Chironda 2019). Research data from MERS outbreak suggests
that individuals with history of chronic disease had increased odds for clinically significant anxiety (Jeong
et al., 2016) and depression (Lee et al., 2018). Recent study found that 80% of healthcare professionals from
47 countries reported the mental health of their patients worsened during COVID-19 with diabetes, chronic
obstructive pulmonary disease, and hypertension being the most impacted conditions due to reduction in
access to care (Chudasama et al., 2020a).
Based on the aforementioned data, the first aim of this study was to examine the amounts of depression, anxiety, and stress during the COVID-19 pandemic between individuals who reported having a
chronic disease and those who reported not having a chronic disease. In this study, participants who had
chronic disease were shown to have higher levels of anxiety, depression, and stress compared to those who
did not report having chronic disease. Possible explanations of these results stem from the fact that people
with chronic disease are shown to have higher risk of a more serious clinical manifestations for COVID-19
(Zhang et al., 2020), they are generally more prone to mental health problems (Brooks et al., 2020), and at
this time are exposed to a growing number of additional restrictions because of pandemic, all of which can
negatively affect them, bringing anxiety, worries and fears, disrupting their mood and general assessment of
threat in their lives, which could then lead to prolonged distress. Also, the mental health of individuals with
chronic diseases is at the moment impacted by the fear of possible infection (Sayeed et al., 2020). Brooks
et al. (2020) suggests that patients with chronic diseases will face mental health issues such as anxiety,
depression, and increased stress during COVID-19 pandemic. The data from this research is consisted with
late study from Spain which found that chronic disease patients had higher levels of stress, anxiety and depression compared to healthy individuals (Ozamiz-Etxebarria et al., 2020). On the other hand, recent study
which investigated mental health in chronic disease patients during COVID-19 pandemic in Greece found
that chronic disease patients had significantly higher levels of distress and somatization, but there were
no significant differences found for anxiety and depression (Louvardi et al., 2020). Louvardi et al. (2020)
suggest that no significant differences found in anxiety and depression between healthy individuals and
those with chronic disease could possibly be explained by social support mechanisms that could have been
activated during the current pandemic. In addition, authors state that patients with chronic diseases may
have received higher support which had positive effects on depressive and anxiety levels, leading to absence
of differences from healthy individuals.
Other aim of this study was to examine whether there is a moderating effect of chronic diseases
on the relationship between hope for the future and anxiety, depression and stress. In previous research,
hope for the future has been found to have a great part in adaptation to a challenging reality (Dixson et al.,
2018; Lucas et al., 2020). In addition to that, hope can be considered a coping mechanism among chronic
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patients (Soundy et al., 2016; Gallagher & Lopez, 2018) especially in current pandemic. Using hierarchical
regression analysis, the degree to which the strength of the relationship between the existence of chronic
disease and certain aspects of mental health is dependent on the hope for a better future was tested. As can
be seen from the tabular displays, moderating effect of hope for the better future was observed in relation
of chronic diseases and all measured aspects of mental health individually, depression, anxiety, and stress.
All three interactions proved to be significant predictors of the criteria. Therefore, it can be concluded that
negative correlation between hope for the future and mental health indicators used in this study is greater
in participants who have a chronic disease, meaning that, when compared with healthy individuals, individuals with chronic diseases are more likely to be less hopeful for their future, which then leads to higher
depression, anxiety and stress. Existing literature suggests that the maintenance or improvement of optimism and hope among people with chronic disease is associated with recovery from mental anguish and
the preservation of resilience (Hou et al., 2010). Also, some authors found that hope is inversely correlated
with stress and depression and associated with positive cardiovascular outcomes (Shepperd et al., 1996;
Scheier et al., 1999; Warber et al., 2011). Other studies showed that hope contributed to increase life satisfaction or better health outcomes in patients diagnosed with kidney disease (Lopez-Vargas et al., 2014),
musculoskeletal system disease (Kortte et al., 2010) and respiratory disease (Richman et al., 2005). Hartley
et al. (2008) suggested that hopeful individuals believe that their current circumstances are temporary and
can be transformed into better conditions.
Finally, epidemiological measures implemented to reduce the spread of the infection have a number
of practical consequences for the health system, which operates to a somewhat limited extent in order to comply with the measures, which may be related to less accessible health care sources. These factors could be an
increased source of excess worry and generally impaired mental health for people in this group, and therefore
explain negative thoughts and expectations from what future brings (Ozamiz-Etxebarria et al., 2020). Furthermore, chronic disease is usually permanent health condition that requires an individual to adapt to a different
lifestyle and certain limitations. Long-term nature of such diseases combined with health pandemic factors
could be reasons people who have chronic diseases are less optimistic about future or have lower aspirations
to preserve a fundamentally positive picture of life and the world as they predict it in the future.
Limitations of this study are mostly related to methodology, since convenient sample and snowball
sampling method were used. Further limitation of our study is the over-representation of female participants. Also, as this study was conducted online, population of older people who do not possess electronic
devices or internet access is underrepresented, as well as those with lower socioeconomic status (Bethlehem, 2010). That is a limiting factor because older people are subpopulation which has more chronic
health conditions and is also described as vulnerable to COVID-19 complications. Future studies regarding
this topic should take this into consideration. Also, it would be convenient for future research to study the
importance of hope for future among different chronic diseases (Schiavon et al., 2017) during and after current health crisis. Due to the inability to reach the same participants it is not possible to conduct follow up
studies which is a certain limitation to this study. It would thus be useful to conduct longitudinal research
to monitor mental health indicators as pandemic changes with time. Since this research was conducted at
the beginning of COVID-19 pandemic, it was important to get information about mental health indicators on
time in order to be able to propose strategies and information that could be helpful, thus online research as a
way of collecting relevant information was justified. Finally, this study contributes to the previous literature
on mental health after the COVID-19 outbreak theoretically and practically, providing better understanding
of vulnerabilities of people with chronic health conditions, thus emphasizing the vital importance for health
care services in Croatia to provide the best possible health care during a pandemic for people with chronic
health conditions, but also to prepare resources for possible rise in mental health problems in specific subpopulations in the long run.
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Conclusions
These results indicate that people with chronic health diseases are more vulnerable for developing
mental health consequences during this pandemic. Also, they indicate that, in addition to physical care, the
chronically ill should also be provided with more mental health care resources. When making public health
recommendations, proposing protocols and strategies, it is important to provide mental health support to
those at high risk of developing difficulties in this area due to underlying comorbid difficulties and chronic
diseases.
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