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Abstract

Since December 2019, the coronavirus disease-2019 (COVID-19) has been keeping the world in suspense. Proven risk
factors for a severe course of COVID-19 are common diseases like diabetes, hypertension, cardiovascular or respiratory
disorders. Until today, little is known about the psychological burden of individuals suffering from these high-risk diseases
regard to COVID-19. The aim of the study was to define the impact of the coronavirus pandemic on behavior and mental
health in individuals at high risk for developing a severe COVID-19 course. Items assessed generalized anxiety (GAD-7),
COVID-19-related fear, adherent/dysfunctional safety behavior, and the subjective risk perception of regarding symptoms,
having a severe course and dying because of COVID-19. Data were compared between participants with the high risk
diseases and individuals without any of those diseases. 16,983 respondents completed the study. Generalized anxiety,
COVID-19-related fear, adherent/dysfunctional safety behavior and subjective risk perception were elevated in participants
with high-risk diseases. The increased COVID-19-related fear as a functional concern is a conclusion on the increased risk
of a severe course. The functionality of the fear is reflected in people’s increased need for security and includes an increase
in both adherent and dysfunctional safety behavior that underlines the need for psychological support strategies.
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Introduction than 50% of lung tissue on imaging. In critical cases, symp-
toms such as respiratory failure, shock or multiorgan system
dysfunction were reported.* In the early stages of the pan-
demic, only few effective treatment options existed.?

In retrospective analyses of COVID-19 patients, the pat-

L . . . . . tern of comorbidities associated with a worse outcome was
and clinical literature, the virus and its subsequent disease is disclosed. Overall. 23.7% to 48% of those affected had
known and termed as COVID-19. In Europe (France) the ' T

first cases were reported on the 24th January of 2020.! |
COVID-19 currently has a mortality rate of 1.9% in ZU"fversfty of Duisburg-Essen, Essen, Germany
G Other ntries are much more affected with a University Hospital Essen, Essen, Germany
ermany'. er cou : C§ are muc . 0 e. cecte W 3University Hospital Essen-Ruhrlandklinik, Essen, Germany
case-fatality of 5.3% in Italy, 5.2% in China, 4.4% in the
United Kingdom and 2.5% in the USA.? In mild to moder- ﬁ°"e:'l’<°:?'“gc ?‘ft?°r; X - Medicine and Pevchoth
annal onhiler, Inic tor rFsyci osomatic Medicine an syc ot erapy,
ate COVID-19 cases, .the symptorps arf loss of smell, head- University of Duisburg-Essen, LVR University-Hospital, Virchowstr. 174,
aches, nasal obstruction and fatigue.” Severe courses are Essen 45147, Germany.

associated with dyspnoea, hypoxia, or infiltration of more Email: hannah.kohler@uni-due.de

The new respiratory viral infection SARS-CoV-2 (severe
acute respiratory syndrome coronavirus 2) has developed into
a worldwide pandemic since December 2019. The SARS-
CoV-2 is formerly also known as 2019-nCoV-2. In scientific
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comorbidities, with diabetes mellitus, hypertension and
coronary heart disease being the most frequently described
disorders. Less common in general, but also of prognostic
importance, were malignancies, chronic kidney disease
and conditions of immunodeficiency.*® Further studies
described a correlation between coronary heart diseases and
acute cardiac events or a poor outcome in patients with
influenza or other respiratory viral infections.'*'* As further
comorbidities that are at risk for a severe course, hyperten-
sive disease, heart failure, sepsis, diabetes, obesity, renal
failure, Alzheimer disease and chronic lower respiratory
diseases are to be mentioned. '

Retrospective data analysis of COVID-19 patients showed
that patients with at least one of the high-risk conditions (dia-
betes mellitus, hypertension, chronic respiratory diseases, and
cardiovascular diseases) suffered from a more severe course
and had increased mortality. Moreover, it was noted that
severe pulmonary manifestations of COVID-19 were asso-
ciated with an increased risk of cardiac complications,'
especially if cardiovascular diseases were already present.
Based on these observations, several diseases were defined as
high-risk morbidities for COVID-19.%'>17 Our focus is on
the comorbidities- diabetes, hypertension, chronic respira-
tory diseases, and cardiovascular diseases. They will be
referred to as high-risk diseases in the following.

By restricting travel and social contacts, governments
are trying to prevent new SARS-CoV-2 infections.!” As
Tedros Adhanom Ghebreyesus, Director-General of the
World Health Organization, reported: “Not only is the
COVID-19 pandemic a threat to physical health; it also
affects mental health. [. . .] In the current crisis, people can
be fearful about becoming ill and dying, losing livelihoods
and loved ones, and being socially excluded and separated
from families and caregivers.”'® Studies investigating the
mental health of the population in the context of the corona-
virus pandemic showed a sharp increase in symptoms of
depression and anxiety, a decrease in sleep quality and an
escalation of stress.'”?? In Italy 57.1% of respondents
reported increased scores in questionnaires for sleep disor-
ders, 32.1% for generalized anxiety and 41.8% reported
increased distress experience.!®?* German studies revealed
a significantly increased incidence rate of generalized anxi-
ety (44.9%), depression (14.3%), mental distress (65.2%)
and COVID-19 related anxiety (59%). These observations
are in line with findings from studies conducted in Asia.'%?*

On January 23, 2020, the city of Wuhan was under quar-
antine and closed off.?> In Germany, individual persons are
quarantined if they have symptoms and indication of infec-
tion. Previous studies on social isolation during quarantine
showed that certain stress factors lead to higher psycho-
logical vulnerability. Such factors are in particular: fear of
infection, being bored or lack of information.?*?’ Examin-
ing the mental health of SARS (severe acute respiratory
syndrome) survivors, the patients still suffered from psy-
chological stress months after the acute infection.?® Thus, it

is suggested that the coronavirus pandemic may also have
long-term effects on the mental health of the population.?®3°
Individuals with chronic diseases already have an increased
psychological burden due to their medical condition.’!
During the pandemic, they are also “patients at risk.” Hence,
the literature suggests that the impact of the chronic disease
in addition to the worries about a possible COVID-19 sig-
nificantly increases the psychological burden in an individ-
ual and the general population.?

To reduce the spread of COVID-19, increased hygiene
measures and social distancing are recommended.’* Even
in earlier epidemics, such as swine flu, a change in people’s
safety behavior has been shown when they had increased
concern about the disease.>* Recent studies on anxiety and
behavior during the COVID-19 pandemic have shown
increased levels of non-recommended behavior in people
with elevated anxiety.®> However, it could be suggested
that individuals with diagnosed cancer use more often
adherent safety behavior. Furthermore, they self-reported
an increased COVID-19 related fear.3?

Previous studies focused on the physical effects (immune
system, cardiovascular status) of COVID-19 in patients
with somatic disease.”***7 The aim of the present study
therefore is to investigate the generalized anxiety, fear and
behavior associated with COVID-19 in people with chronic
diseases. The study, focusing on people with high-risk con-
ditions (diabetes, hypertension, chronic respiratory diseases
and cardiovascular diseases),*® aims to objectify the fear
and behavior of these risk groups in order to assess how the
current pandemic is affecting the mental health of these
patients and whether specific help should be offered in the
future to those with high-risk diseases. In considering, indi-
viduals with high-risk conditions compared to people with-
out these diseases, we expect an increase in generalized
anxiety, COVID-19-related fear and a change in their safety
behavior. We hypothesized persons with high-risk diseases
show an increased adherent safety behavior. In addition,
they are more likely to estimate an increased risk of present-
ing symptoms of COVID-19, having a severe course or
dying of the disease.

Methods
Study Design

A cross-sectional study design was conducted based on an
online survey. A period of 66days (March 10th-May 14th)
was reviewed. By 14th of May 2020, 174478 COVID-19
infections and 7884 deaths have been reported in Germany.*

A total of 19870 individuals throughout Germany par-
ticipated in the study, 16983 completed the questionnaire
(85.4% completion rate). The questionnaire was distributed
online via social media channels (Facebook local groups
and official groups for example, University Hospital Essen,
WhatsApp, and Instagram) and with the support of local
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and supra-local online and offline media (print, radio and
television). The entire survey was compiled and run via
Unipark (Questback GmbH).

3735 individuals self-reported a disease comorbidity
associated with high risk for SARS-CoV-2 infection (diabe-
tes, hypertension, chronical respiratory and cardiovascular
diseases). High-risk diseases are defined as diseases that
predict a significantly worse course of COVID-19 com-
pared to those without high risk diseases.*® No distinction
was made between type 1 and type 2 diabetes. If individuals
had been diagnosed with more than 1 high-risk disease,
they are described in the following as multimorbid. 764
respondents were identified as multimorbid. Respondents
without any of those 4 high-risk diseases were defined as
the healthy control group. All participants gave written con-
sent to participate in the survey.

Instrument

Basic demographic details, medical status and COVID-19
specific items were assessed, including age, gender, educa-
tion, marital status. Additionally, the questionnaire contained
a validated psychometric instrument to measure the general-
ized anxiety (GAD-7: Generalized Anxiety Disorder-7, 7
items, four-point-Likert scale, ranging from O=never to
3=nearly every day).* Moreover, to measure the COVID-
19-related fear, a single item with a seven-point-Likert scale,
ranging from 1 to 7, was used (“COVID-19 is disconcerting
for me”). Furthermore, the locus of control was measured in
terms of its significance for risk perception and safety behav-
ior.*! Nine Items were used to cover the general recommen-
dations by the Word Health Organization.*> Concerning the
safety behavior, a distinction was made between adherent
safety behavior (increased hand washing, avoidance of pub-
lic places, public transport, and changes of travel plans) and
dysfunctional safety behavior. Regarding the dysfunctional
safety behavior respondents were asked if they buy large
quantities of hand sanitizer, toilet paper or emergency food
and if they have become more selfish in their behavior). As
well a seven-point Likert scale were used (1=strongly dis-
agree to 7=strongly agree). The subjective risk perception
(suffering from COVID-19, having a severe course and
increased mortality) was recorded in percent (0%-100%).
The subjective level of information was assessed by 3 items.
Those were seven-point-Likert scaled.

Statistical Analysis

Data analysis was conducted using SPSS Statistics 25 (IMB,
Armonk, NY), as well as R 3.6.3.** The dependent variables
COVID-19-related fear, generalized anxiety, safety behav-
iors and questions about the subjective risk perception of
presenting symptoms of COVID-19, having a severe course
or dying of COVID-19 were investigated by univariate
ANOVA in the high-risk or multimorbid patients versus the

healthy control group. Further regression analyses were
performed to assess whether such results are robust to dis-
tributional differences in their basic characteristics. Here,
the respondents’ gender and age were included as covari-
ates. These analyses will be reported in the Supplemental
Online Material.

For the GAD-7 items a sum mean score was calculated. The
groups with high-risk diseases were compared with healthy
respondents who self-reported do not suffer from any
somatic disease defined in the risk group. In addition, mul-
timorbid participants who reported more than 1 risk disease
were evaluated and compared with each other.

Post-hoc #-tests were performed to compare the effects.
In the following all values of the 7-tests are Tukey-corrected.
Regarding the indication of significance and effect, in
addition to the P-values (significant P <<.05), the effect
sizes are also indicated as > for ANOVAs and as Cohen’s*
d for t-tests. According to Cohen (1988) the limits for the
size of the effect described with 1 p2 are 0.01 (small effect),
0.06 (medium effect) and 0.14 (large effect). Significance
tests are oversensitive in a large sample as here present.
The standard error gets too small. To evaluate and assess
the precision of the estimate, the 95% confidence intervals
(CIs) are also shown for the t-tests.*>#0

Ethical Considerations

The Ethics Committees of the University Hospitals Essen
has approved the study (20-9307-BO).

Role of the Funding Source

This study was funded by the Essen University Medicine
Foundation (Stiftung Universitidtsmedizin Essen). As a
funding source the Essen University Medicine Foundation
had no influence neither on the study design, collection,
analysis, nor interpretation of the data and it had no influ-
ence on the writing of the report or on the decision to submit
the paper for publication.

Results

A total of N=16983 participants completed the survey.
12885 participants answered the question concerning the
presence of a somatic disease with “no.” They form the
healthy control group. 3697 participants reported at least
one of the 4 defined high-risk diseases. Patients with more
than 1 high-risk disease and were defined as multimorbid.
They could be separated in groups with 2, 3, or 4 high-risk
diseases (Table 1). In total most respondents were between
25-44 years old and 70% were female. Almost half of them
have completed a university degree (42,44%), 42,62% are
married and more than 50% live a metropolis (55,22%)
(Table 2). Considering the demographic data, the sample
should be defined as a convenience sample.
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Table 1. Overview of the Number of Participants with the Different High-Risk Diseases and the Analysis of the Frequency of the
High-Risk Diseases in Multimorbid Persons.

Multimorbid
Healthy (total) | Disease 2 Diseases =3 Diseases Total
Diabetes mellitus 0 184 226 125 535
Hypertension 0 1518 485 155 2158
Cardiovascular diseases 0 205 222 119 546
Chronic respiratory diseases 0 1026 267 122 1415
Total 12885 2933 600 164
Table 2. Sociodemographic.
n (overall=16582) Proportion in %
Age
18-24 years 2177 13.13
25-34years 3893 2348
35-44years 3586 21.63
45-54years 2980 17.97
55-64years 2232 13.46
65-74years 700 4.22
75+ 128 0.77
Missing* 886 5.34
Gender
Female 11614 70.04
Male 4917 29.65
Other 51 0.31
Community Size
Metropolis (100000 inhabitants) 9157 55.22
Medium-sized city (>20000 inhabitants) 3795 22.89
Small town (>5000 inhabitants) 1842 111
Rural community (<5000 inhabitants) 1788 10.78
Marital Status
Single 4722 28.48
Married 7067 42.62
Living in relationship 3439 20.74
Divorced 1017 6.13
Widowed 228 1.37
Other 109 0.66
Education
University degree 7037 42.44
High school degree 5422 32.70
Secondary school degree (Realschule) 3051 18.40
Secondary school degree (Hauptschule) 740 4.46
No school degree 52 0.31
Other 280 1.69

*Due to technical difficulties during the launch of the survey, age data from 886 participants went missing.

Generalized Anxiety and COVID- | 9-Related Fear diseases regardless of the number of diseases (I disease:
. . . mean difference: 4.67: 95%-CI [—0.41, 0.22], P<.001,
In terms of generalized anxiety (GAD-7), a detailed analy- 5 ;... . difference 4.94; 95%-CI [~0.78, —0.38],

sis of people with 1, 2, or more high-risk diseases showed — p_- .001; 3 or more diseases: mean difference: 4.93; 95%-
differences. The analysis of the GAD-7 scores showed [~0.94, —0.19], P<.001) (Figure 1A).

difference between the investigated groups (F(3,16578)
=4.399, P=.004, n*<0.001). Individuals with 2 diseases Comparison of Adherent and Dysfunctional

had significantly more COVID-19-related fear than persons L . . ..
with only 1 high-risk discasc (F(3,16578) =43.92, p<.001,  ~0icty Behavior in Multimorbid Individuals

np2:0.008). Furthermore there were significant differences ~ Analyses showed significant differences for adherent
between the healthy group compared to any group with and dysfunctional safety behavior between the healthy
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Figure |. Detailed analysis of multimorbid individuals. Comparison were made between healthy and individuals with [, 2, 3, or
more diseases. Multimorbid means more than | (up to 4) high-risk diseases. (A) Note: Sum score (y-axis) for the COVID-|9-related
fear. Means: eg, 3 or more disease: MCOVID =4.93; healthy: MCOVID =4.36. Comparison individuals with 2 high-risk diseases with
I high-risk disease 95%-Cl [-0.48, —0.05], P <.05. Comparison healthy with any individuals with high-risk diseases regardless of the
number of diseases: | disease: 95%-Cl [-0.41, —0.22], P<.0l, 2 diseases 95%-Cl [-0.78, —0.38], P<<.01l; 3 or more diseases 95%-ClI
[-0.94, —0.19], P<.0Il. (B) Note: Mean sum score for the generalized anxiety—GAD (y-axis). No significant difference between the
investigated groups F(3,16578)=4.399, P=.004, n><0.001. Means: eg, 3 or more diseases: MGAD =6.13; healthy: MGAD =5.13.
(C) and (D) Note. Mean sum scores (y-axis) describe the safety behavior in respondents—distinguished between adherent and
dysfunctional safety behavior. Adherent safety behavior: Means: eg, healthy: Madherent=5.05; 3 or more disease: Madherent=5.58;
F(3,16578)=27.172, P<.001, n2=0.005; dysfunctional safety behavior: Means: healthy: Mdysfunctional =2.46; 3 or more disease:

Mdysfunctional =2.9; F(3,16578) =29.069, P<.001, n>=0.005.

Please note that these are the means and 95%-Cls computed based on the data as such, not the marginal means and adjusted 95%-Cls of the ANOVAs

and the subsequent post-hoc tests.

respondents and those with somatic diseases, irrespective of
how many high-risk diseases were reported (adherent:
F(3,16578)=27.172, P<.001, 2> =0.005; dysfunctional:
F(3,16578) =29.069, P<.001, n?>=0.005). Regarding both
adherent and dysfunctional safety behavior, healthy

participants had the lowest scores and those with 3 or more
high-risk diseases the highest (adherent _healthy: M=5.05;
adherent 3 or more disease: M=15.58; dysfunctional _
healthy: M=2.46; dysfunctional 3 or more disease:
M=2.9) (Figure 1B).
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Analysis of Multimorbid Individuals Concerning
Their Subjective Risk Perception of Presenting
Symptoms of COVID-19, Having a Severe
Course or Dying of COVID-19

Concerning the subjective risk perception of contracting
COVID-19, of experiencing a severe course or dying of the
disease, the analyses of the individual items showed the
same pattern: The more high-risk diseases were diagnosed,
the subjective risk perception turned out to be larger.
Healthy people reported the lowest percentages in any of
these questions (healthy: symptoms: M=47.82, course:
M=20.88, death: M =8.49; 3 or more disease: symptoms.
M=065.87, course: M =58.21, death: M=41.03) (Figure 2).
Significant difference were found for each question
between all investigated groups, except between the group
with 2 diseases and those with 3 or more in the question
regarding the risk perception of developing symptoms
(symptoms: F(3,16578)=177.94, P<.001, n*>=0.031;
course: F(3,16578) =739.48, P<.001, n?=0.118; death:
F(3,16576) =548.74, P<.001, n*=0.09) (Figure 2).

Comparison of the Individuals with High-Risk
Diseases

Patients with chronic respiratory diseases had the highest
GAD-7 sum score and appeared the most anxious (chronic
respiratory diseases: M=06.32, healthy: M=5.13). Com-
pared to healthy individuals the difference was significant:
Thus, compared to healthy individuals, the GAD-7 score
was lowest in participants with diabetes and hyper-
tension (hypertension: M =4.74, diabetes: M=4.77). The
difference was significant (F(5,16576) =15.899, P<<.001,
n%2=0.005) (Figure 3A).

Concerning COVID-19-related fear, the mean value of
the totals was highest among multimorbid respondents and
lowest among healthy participants (multimorbid: M=4.94;
healthy: M=4.36). A significant difference was found
between the healthy and those with diabetes mellitus,
hypertension, cardiovascular or respiratory diseases. There
was also a significant difference between multimorbid
persons, individuals with diabetes, hypertension and
the healthy participants (F(5,16576)=28.697, P<.001,
n%=0.009) (Figure 3A).

The adherent and dysfunctional safety behavior of peo-
ple with high-risk diseases differs in comparison to healthy
people. Healthy people reported less frequent implemen-
tation of both adherent and dysfunctional safety behav-
ior (adherent_healthy: M=15.05; dysfunctional _healthy:
M=2.46). Multimorbid patients accounted for the highest
mean values of the totals regarding questions on adherent
safety behavior (adherent multimorbid: M=5.47). The
highest mean value concerning questions on dysfunctional
safety behavior was found in persons with cardiovascular
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Figure 2. Mean sum score (y-axis) for subjective risk
perception of acquire symptoms of COVID-19 (A), have a
severe course of COVID-19 (B) and dying on COVID-19 (C) in
individuals with 1, 2, 3, or more diseases or healthy respondents.
The subjective risk perception was recorded in percent
(0-100%). Means: eg, healthy: M, =47.82, M =20.88,
Mean =8:49; 3 or more disease: M, . =6587, M, . =582,
M, =41.03. Symptoms: F(3,16578)= 177.94, P< 001,
r|2=0.03 I; course: F(3,16578)=739.48, P<.00I, 'r]2=0.l 18;
death: F(1,5)=548.74, P<.001, n2=0.09.

Please note that these are the means and 95%-Cls computed based on
the data as such, not the marginal means and adjusted 95%-Cls of the
ANOVAs and the subsequent post-hoc tests.

diseases (dysfunctional _cardiovascular diseases: M =2.8;
dysfunctional_multimorbid: M=2.795) (Figure 3D).
Significant differences in adherent safety behavior could
be found between healthy respondents and persons with



Kohler et al

A B
Fear of COVID-19 Generalized Anxiety (GAD-7)
5.1
4.8
g
2 o
',g (2]
E
- 5
G 45 (7]
. S
= b
=
4.2
Healthy Diabetes Arterial Cardio- Chronic  Two or more Healthy Diabetes Arterial Cardio- Chronic  Two or more
Mellitus Hypertonia vascular Pulmonary risk diseases Mellitus Hypertonia vascular Pulmonary risk diseases
Diseases Diseases  (multimorbid) Di Di il bid)
C - D . .
Adherent Safety Behaviour Dysfunctional Safety Behaviour
5.6
3.01
5.4
28
=2 [=2]
S £
§ 52 S
14 14
o c
© © 2.6
[:}) [:])
= =
5.0
2.4+
4.8
2.29
Healthy Diabetes Arterial Cardio- Chronic  Two or more Healthy Diabetes Arterial Cardio- Chronic ~ Two or more
Mellitus Hypertonia vascular Pulmonary risk diseases Mellitus Hypertonia y risl
Di Di il i Diseases Diseases  (multimorbid)

Figure 3. Detailed analysis of individuals with | high-risk disease (diabetes mellitus, hypertension, cardiovascular and chronic
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individuals with a high-risk disease. (A) Note. Sum score (y-axis) for the COVID-19-related fear. Means: eg, multimorbid:

MCOVID =4.94; healthy: MCOVID =4.36. Significant difference between healthy and diabetes mellitus, hypertension, cardiovascular
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healthy F(5,16576)=28.697, P<.001, n2=0.009. (B) Note. Mean sum score for the generalized anxiety—GAD (y-axisMeans: eg,
chronic respiratory diseases: MGAD =6.32, healthy: MGAD =5.13, hypertension: MGAD =4.74, diabetes mellitus: MGAD =4.76. In
comparison to the chronical respiratory diseases F(5,16576)=15.899, P<<.001, n2=0.005. b. (C) and (D) Note. Mean sum scores
(y-axis) describe the safety behavior in respondents with between individuals with high-risk diseases—distinguished between adherent
and dysfunctional safety behavior. Means: eg, healthy: Madherent=5.05; Mdysfunctional =2.46; multimorbid: Madherent=5.47:
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F(5,16576)=17.98, P<.001, n2=0.005.
Please note that these are the means and 95%-Cls computed based on the data as such, not the marginal means and adjusted 95%-Cls of the ANOVAs

and the subsequent post-hoc tests.
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chronic respiratory diseases, high blood pressure and with
multiple high-risk diseases (F(35,16576)=16.76, P<.001,
n%>=0.005) (Figure 3C). Dysfunctional safety behavior
showed significant differences for healthy respondents and
as well persons with chronic respiratory diseases and with
multiple high-risk diseases (F(5,16576)=17.98, P<.001,
n%=10.005) (Figure 3D).

Individuals with high-risk diseases estimated their risk of
presenting symptoms of COVID-19, of a severe course of
COVID-19 and of a COVID-19 related death significantly
higher than healthy respondents, with the exception of the
comparison between the healthy respondents and persons
with diabetes mellitus when asked about the occurrence of
symptoms of COVID-19 (eg, healthy: symptoms: M =47.82,
course: M=20.88, death: M=8.49; multimorbid: symp-
toms: M=63.6, course: M=51.62, death: M=31.59).
Participants with chronical respiratory, cardiovascular and
multiple diseases indicate the highest risk estimates overall.
(Symptoms: F(5,16576)=123.15, P<.001, n*=0.036;
course: F(5,16576)=481.67, P<.001, W*=0.127; death:
F(5,16576) =342.08, P<.001, npz =0.094) (Figure 4).

Comparison of the Results of the ANOVA with
Those of Regression Analysis

Further regression analyses were performed to assess if the
above reported results might result from group imbalances
of the variables age and gender (see Supplemental Online
Material). Here, no fundamental differences were found,
the overall pattern remains almost identical.

Discussion

Data concerning the psychological burden of individuals at
high risk for a severe course of COVID-19 are rare. In this
large cross-sectional study it was demonstrated, that indi-
viduals with chronic diseases which are defined as high-risk
diseases for developing a severe course of COVID-19, (dia-
betes, hypertension, cardiovascular and chronic respiratory
diseases) form a special group that differs significantly in
its worries, fears and safety behavior from individuals that
were not affected by any of the 4 conditions.

Somatically ill patients are at an elevated risk for a severe
course of COVID-19. The risk is increased if they are multi-
morbid and have more than 1 chronic disease.**!3

To minimize the possibility of infection, they must be
careful to follow hygiene measures and to develop appro-
priate behavior. Due to the response rate of 16983 individu-
als, this survey was able to investigate different subgroups
that are at risk for COVID-19 regarding their psychological
burden.

To understand the psychological burden of these indi-
viduals is of utmost importance, as they already suffer from
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Please note that these are the means and 95%-Cls computed based on
the data as such, not the marginal means and adjusted 95%-Cls of the
ANOVAs and the subsequent post-hoc tests.

symptoms

an increased psychological burden due to their chronic dis-
eases, even without the threat of COVID-19. Through fur-
ther stress factors or concerns the risk can multiply, and the
mental strain can develop more quickly into a mental
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illness. Furthermore, it is known that people with mental
illness have a worse overall course of their somatic illness.
Thus, a chronic somatic disease has a negative impact on
the mental health as well as a psychological disorder has an
adverse effect on the somatic disease.’'*’ In our study the
variables examined (COVID-19-related fear and the adher-
ent/dysfunctional safety behavior) were increased in par-
ticipants with high-risk diseases. Respondents indicate a
higher subjective likelihood regarding symptoms, course
and COVID-19 related death than the healthy group.

Individuals with High-Risk Diseases Showed
an Increased COVID- 1 9-Related Fear Without
Increased Generalized Anxiety

There is a high incidence of mental burden in chronic inter-
nal diseases. Previous studies showed an elevated number of
patients with anxiety and depression combined with cardio-
vascular disease or diabetes.!* Due to our study, in multi-
morbid patients, no significant differences but clear trends
could be seen. The more comorbidities the patients had, the
higher was the unadjusted generalized anxiety. Patients with
a chronic respiratory disease seemed to be more anxious in
general than the comparative groups. This observation was
supported by previous studies on anxiety in patients with
chronic obstructive respiratory diseases.*®*’ Surprisingly,
and in contrast, diabetes patients reported a significantly
lower generalized anxiety than healthy people.

In the context of the coronavirus pandemic, however, the
question of COVID-19 specific fear is also of great interest.
Thus, the assumption was confirmed that risk groups show
a higher level of COVID-19-related fear compared to
healthy people. The present study showed that the more
high-risk diseases were reported, the higher the COVID-19-
related fear.

Subjective Risk Perception Regarding COVID-19
is Consistent with Science-Based Research

Furthermore, individuals with high-risk diseases estimated
their own risk of suffering a severe course of COVID-19
higher than healthy ones. According to previous research
among the high-risk patients, the respondents who also have
increased risk of a severe or lethal course of COVID-19,
indicate the highest risk perception. This includes patients
with chronic respiratory, cardiovascular diseases and multi-
morbid individuals.!® Data of the National Center for Health
Statistics of the U.S. show that 94% of the deaths involving
COVID-19 are mentioned with comorbidities. On October
24th 210326 total COVID-19 deaths were reported. 45574
patients had as a comorbidity hypertension, in 34627 cases
a diabetes was diagnosed and in 14193 cases a heart failure
was reported. 18421 patients had a lower chronic respiratory

disease.*® In our study, the concern about a severe course of
COVID-19 was consistent with the equally increased
COVID-19-related fear. However, it should be considered
that people with multiple pre-existing diseases show in pre-
vious studies a higher level of concern about their own dis-
case as well as less perceived control over their health
condition. This leads them to be at risk for developing a poor
health related quality of life.>!

Increased COVID- | 9-Related Fear and
Increased Safety Behavior in Individuals
with High-Risk Diseases

Increased fear may result in the desire for higher security.
Thus, the result of our survey regarding the safety behavior
of the participants is not surprising. In case of existing high-
risk diseases, individuals payed more attention to hygiene
and the implementation of recommendations (eg, avoidance
of major events, places). However, they also behaved more
often in a dysfunctional way, which leads to a decoupling of
the rational recommendation to an anxious state of mind.
Interestingly, a trend was found that the more risk diseases
are present, the more security measures are implemented.
Most likely, COVID-19-related fear may reinforce the dys-
functional behavior.

Currently many hypotheses concerning COVID-19 are
discussed in social media. One example is the use of dietary
supplements to cure and prevent COVID-19. A clear posi-
tion was taken on this in the Annals of Pharmacotherapy
in August 2020. It is a false assumption that COVID-19
can be treated or prevented by dietary supplements.
Pharmacists must ensure that consumers receive the correct
information.>® With the flood of new hypotheses every day,
people could get misinformation and start to believe in
mythbusters about COVID-19, which could lead to incor-
rect and dysfunctional behavior.

Summarizing, it could be shown that individuals with an
increased risk for COVID-19 also had an increased fear of
getting the disease and its consequences. However, in com-
parison to the control group, they did not show increased
generalized anxiety. This indicates no additional mental
burden in the somatically ill, but a realistic and appropriate
fear of COVID-19. Thus, risk patients were realistic in esti-
mating their probability of a severe disease course or even
death related to COVID-19. Moreover, our survey shows
that the high-risk groups adapted their behavior to their
worries and fear. By trying to avoid infections they changed
their daily behavior. They reported on the one hand an
increased adherent behavior and on the other hand an
increased dysfunctional behavior. The discrepancy between
appropriate, adherent safety behavior and dysfunctional
safety behavior is probably due to the increased fear of a
possible infection with a severe course. As the same pattern
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emerges in regression analyses including age and gender as
covariates, the results appear not be a product of an uneven
distribution of these variables.

Limitations of the Study

Limitations also need to be considered. It must be critically
noted that the differences between the groups are rather
small and it should be spoken of a trend. However, the dif-
ferences are significant. A further critical remark must be
made with regard to the distribution of the number of par-
ticipants. The groups of individuals with the different high-
risk diseases have different group sizes. This may also
affect the results of the comparisons. A further limitation to
be mentioned is, that the survey does not provide a reliable
proof of permanent residence in Germany. As a condition
for participation, respondents should have a very good
knowledge of the German language. The survey also cov-
ered only the period of the beginning of the pandemic.
Thus, the reliability of the data is limited for the entire
period of the corona pandemic. Additionally, the data of the
survey were collected via online and analog channels. The
possibility of selection bias should therefore be considered.
Furthermore, it should be noted that 4 high-risk disecases
represent only a selection of comorbidities that have an
influence on the course of COVID-19. Further research on
anxiety and behavior during the current pandemic in indi-
viduals with other high-risk diseases is recommended.

Conclusion

This is one of the first and largest studies on the psychologi-
cal burden of individuals at high risk for a severe course of
COVID-19. Persons with high-risk diseases such as diabe-
tes, hypertension, cardiovascular and chronic respiratory
diseases have significantly increased fear of developing
symptoms of a COVID-19, having a severe course or dying
of COVID-19 related death. Overall, COVID-19 related
fear scores increased proportionally to the number of high-
risk diseases reported by the respondents.

An important insight of this study is that we not only
have to cater to the risk groups from a medical point of
view, but also to their psychological needs. The increased
COVID-19-related fear as a functional concern can be con-
sidered as a conclusion on the increased risk perception of a
severe course. The functionality of the fear could reflected
in people’s increased need for safety. However, there is an
increase in both adaptive, adherent and maladaptive, dys-
functional safety behavior.

These observations let assume that although people real-
istically assess the situation, their behavior might be partly
not target-oriented. To account for that, it is necessary to
provide low-threshold advisory and support services. Our
data tentatively suggest that it would be desirable to have an

online service that is adequately suited to the needs of peo-
ple with somatic risk diseases which enhances resilience
and mindfulness.'® For a better understanding of the mecha-
nisms further analysis like moderation/mediation models
could be performed as the next step.

To prevent the chronification of worries and fears which
can lead to mental illnesses in persons with risk diseases,
we need to monitor and ensure their psychological wellbe-
ing. Due to the already existing burden of chronic disease,
the patient considered in this study already have an increased
risk for becoming mentally ill. Thus, this study is an impor-
tant baseline for the development of preventive treatments
for people with chronic diseases during the coronavirus
pandemic. Due to the ongoing development of the pan-
demic it is necessary to research and reevaluate known
results to acknowledge and address the psychological bur-
den of individuals with possible other high risk discases
who have not been considered.
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