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Abstract

Background: The COVID-19 pandemic had significant effects on the well-being of individuals all over the world. The Austrian government decided to take various
restrictions to contain the spread of the virus and thus protect the COVID-19 risk groups in particular. The aim of this study is to investigate how the COVID-19 risk groups
perceive the pandemic and the restrictions to provide results for similar exceptional situations in the future.

Methods: For this purpose, we developed a questionnaire consisting of eleven items concerning the influence of the COVID-19 pandemic and the restrictions on well-
being and behavior. Participants of the ongoing epidemiological Paracelsus 10,000 study (P10), in Salzburg, Austria, were included. We analyzed data from 989 people and
classified the participants into three sub-groups depending on their risk of suffering from a severe course of a COVID-19 infection and tested for effects of risk group, sex,
and their interaction. For a better overview we decided to group the questions into four main topics, named “changes in behavior and environment”, “worries caused by the

" ou

virus and the restrictions”, “mood and mental state” and “long-lasting effects.”
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Results: We found significant differences between the sub-groups in all main topics and a worsening in well-being across the entire sample. Especially anxiety, insecurity,

nervousness, and sleep problems increased while satisfaction decreased.

Conclusion: The COVID-19 pandemic and the restrictions have created a highly uncertain environment and the topic was omnipresent and therefore had effects on the

well-being and behavior of the risk groups as well as on our entire cohort.

Introduction

The year 2020 was overshadowed by the effects of a global
Coronavirus disease (COVID-19) caused by an infection of
SARS-CoV-2. The first cases of this virus infection in Austria
were registered on February 25, 2020 [1]. On March 11, 2020,
the World Health Organization declared COVID-19 a global
pandemic [2]. People over 65 years of age and people with
certain previous physical illnesses appeared to be particularly
at risk for a severe course of COVID-19 [3]. In order to protect
this risk group, the Austrian federal government ordered a
nationwide lockdown as a measure to contain the spreading
of the virus.

Brakemeier, et al. (2020) defined the COVID-19 pandemic
as a new, unique, multidimensional, and potentially toxic
stress factor with the following five specific characteristics:
Global spread of unpredictable duration, individual effects on
different areas of life, subjectively experienced loss of control,
systemic effects on society, restrictions on healthcare facilities
and protective factors such as leisure activities or sporting
activity [4]. This makes the pandemic appear to be a particular
threat to mental health [4-7].

Multiple review articles show the negative effects of the
COVID-19-pandemic on well-being in the general population
— especially higher scores of anxiety, depression, and stress
[8-12] and also point out various risk factors like chronic
physical illnesses for increasing psychological stress during
the COVID-19-pandemic [8-15]. Kompaniyets and colleagues
compared over 500,000 adults hospitalized with COVID-19 and
found that anxiety disorders presented one of the strongest
risk factors for severe COVID-19 illness [16].

A COVID-19 prevalence study from Austria published in
November 2020 by the federal Austrian statistics bureau,
Statistic Austria, examined the well-being of the Austrian
population aged 16 and over. While 64% of the total population
felt at least mostly in a good mood, restful, and relaxed, among
the people with critical pre-existing illnesses only 33% did so
(17].

The literature on the COVID-19 pandemic reveals negative
effects on well-being both in the general population and in
specific subgroups all over the world. With our Salzburg study,
we contribute to the study landscape in Europe with regard to
the impact of the COVID-19 pandemic. The aim of our study
is to investigate how the COVID-19 risk groups perceive the
pandemic and the restrictions to provide results for similar
exceptional situations in the future.

We evaluated well-being and other areas of life in
relation to the changed situation caused by COVID-19 and
the consequential restrictions in a subsample (n = 989) of the

Paracelsus 10,000 study (P10) conducted in Salzburg, Austria.
The P10 is a prospective cohort study aiming to investigate
the state of health among the inhabitants of Salzburg, Austria
aged between 40 and 77 years. Between the years 2013 and
2020, 10,044 participants (f: 5,176, m: 4,868) were examined
[18]. We divided the group into three sub-groups depending
on their risk of suffering from a severe course of a COVID-19
infection. We assumed that there were differences between the
risk groups in relation to the well-being and the behavior. For
a better overview, we decided to group the questions into four
main topics named “changes in behavior and environment”,
“worries caused by the virus and the restrictions”, “moods and
mental state”, and “long-lasting effects”.

Timeline of COVID-19 restrictions in Austria

The 1t Lockdown determined by the Austrian
government started on March 16 and covered the
closedown of non-supply businesses, gastronomy, and
schools. Meetings were prohibited and travel, as well as,
2/4-hour exit restrictions were imposed.

The restrictions gradually eased from mid-April. Some
businesses and federal gardens reopened.

The restrictions were tightened again from September
22. Austria-wide mask requirements in publicly
accessible indoor areas were imposed, as well as stricter
regulations for events and gastronomy.

From October 25 a maximum of 6 people + 6 children
for private indoor meetings and 12 people outdoors
were permitted to gather. One meter minimum distance
outdoors, oral and nose cover also on train platforms.

The lockdown light began on November 3 with exit
restrictions from 8 p.m. to 6 a.m., temporary gastronomy
and hotel business, leisure and cultural establishment
closures, high schools on distance learning, etc.).
Essential shops remained open.

The 2nd lockdown was imposed from November 17
until December 6 with the same restrictions as the 1t
lockdown.

The questionnaires analyzed in this article were
completed from October 12, 2020, to December 6,
2020, thus during a phase of continuous tightening of
restrictive measures Figure 1.

Methods
Participants

For this investigation, participants of the P10 were asked
to complete an online questionnaire. Due to time pressure
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Figure 1: Timeline of the first COVID-19 cases in Austria, the start of the COVID-19 restrictions, and the period in which questionnaires were filled out.

and relevance of the topic we selected the participants out of
the P10-cohort who had provided a valid e-mail address. All
participants responded to the pseudo-anonymous survey and
signed an informed consent form that was approved by the
local ethics committee (415-E/1521/3-2012). In close reference
to the definition of Austrian legal regulation for COVID-19 risk
groups [3] and a meta-analysis by Ssentongo, et al. regarding
pre-existing comorbidities and COVID-19 mortality [19], the
following risk factors for a severe course of COVID-19 were
defined for our analysis: age > 65, BMI > 30, current smoker,
history of stroke, coronary heart disease, heart failure,
hypertension, cancer, asthma, chronic obstructive pulmonary
disease, cirrhosis, chronic hepatitis, diabetes and taking an
antidiabetic drug. We classified the sample into three groups,
with a presumed increasing risk of mortality from COVID-19
depending on the number of risk factors. Low risk was defined
as having no risk factor, medium risk as having one, and high
risk as having more than one risk factor. We did not quantify
in more detail the additional risk caused by each individual risk
factor.

Data collection

The data of the questionnaire were collected via an
online questionnaire. We used the software EvaSys to collect
participants’ responses. Even though the program is internet-
based, it was incorporated into the internal hospital IT system,
protected by the relevant firewall. We developed an 11-item
questionnaire partly adapted from standardized questionnaires
[20,21], focusing on changes in well-being and behavior at
the beginning of the COVID-19 pandemic and the following
restrictions. The questionnaire addresses concerns regarding
the impact of the disease and the restrictions on health,
well-being, family situation, financial situation, medical
facilities, feelings, and conditions since the beginning of the
COVID-19 pandemic compared to before. The questionnaire
contains several response options formats in the form of a
Likert scale, multiple answers, and binary answers. The first
question is based on Dalbert’'s “Mood level scale” [20] and
Kessler's psychological distress scale [21] and was adapted to
our questionnaire. Questions two — eleven were self-developed
Table 1 shows the eleven questions, the answer format, and the
development of the respective question.

For classifying the participants into the risk subgroups
(low, medium, high), we used data collected by the P10 (The

information about the history of diseases was collected via a
face-to-face interview, the BMI was calculated from height and
weight measurements, and the smoking habit was determined
from self-reports).

For question 1 an ordinal sum score was created by coding
“less” as -1, “more” as 1, and “the same” and “no answer”
as 0 (variables asking for positive mood states were coded
in reverse) and summing up the answers to all the variables.
For question 2 a logistic regression model was fitted for the
probability of answering “yes”. For the sub-question of question
3 regarding the fear of negative financial effects participants
who were retired or unemployed at the start of the pandemic
were excluded. For question 4 activities were grouped into
leisurely (shopping, restaurants, churches, cultural, cinemas,
playground, sport, events, travel) and non-leisurely (all
remaining categories) activities, and a sum score was created
for each category coding the possible answers from 0 to 3. For
question 5, people who were retired or unemployed at the start
of the pandemic were excluded, resulting in a binary variable.
For question 6 all categories starting with yes were joined into
one category and people who did not want to answer were
excluded, resulting in a binary variable. For question 7 a logistic
regression model was fitted for the probability of checking
each box separately. For questions 8 and 9 participants who
did not drink/smoke were excluded and the remaining possible
answers (less, same, more) were interpreted as an ordinal
variable. For question 10 a multinomial regression model was
fitted with “neither” as the reference category. For question 11
a logistic regression model was fitted for each possible answer.

Statistical analyses

All statistical analyses were conducted using the software
environment R [22]. For each analyzed outcome, we tested
for an influence of risk group (low-, medium-, high-RG),
sex (female, male), and the interaction of the two. For binary
outcomes, logistic regression was used. For ordinal outcomes,
we used a nonparametric ANOVA-type test [23,24] for the
equality of the relative treatment effect (RTE) implemented in
the R package rankFD [25]. In the case of significant effects,
post-hoc tests for appropriate contrasts were conducted. For
the logistic regression models, the package multcomp [26] was
used, for the nonparametric models an ANOVA-type test for
the appropriate contrast was computed. Due to the exploratory
nature of the study, we did not adjust for multiple comparisons.
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No Question Answer format Development
Compared to your usual state of mind, how often did you experience the following feelings and less common
conditions since Covid-19 appeared? (satisfaction, serenity, pleasure, nervousness, feeling insecure, fear, ) Based on Dalbert’s “ASTS-Aktuelle
1 sadness, loneliness, hopelessness, discontent, feeling overwhelmed, exhaustion, boredom, listlessness, Justas ofﬁen Stimmungsskala” and Kessler's
fatigue, poor concentration, irritability, anger, loss of appetite, cravings, problems with sleep, physical |r22:t(|)«:2:/ “psychological distress scale”
pain)
2 Were you prevented from visiting medical facilities by the restrictions of the lockdown? \:Zs in-house - developed
Since the Corona period, have you been worried that... Not at all
..you might contract the corona virus? Barely
3 ...your family life might deteriorate? Rather in-house - developed
...your financial situation might deteriorate? Highly
...you might lose your job?
How much did the following measures adopted in the course of the lockdown negatively affect your
well-being? (curfews, shutdown of kindergartens, schools, universities, shops and shopping malls, Not at all

restaurants and bars, churches, cultural institutions, cinemas, sanatoriums, playground, sport grounds, Barely

in-house-developed

ban on events, travel restrictions, 1-meter minimum distance, masks must be worn in public spaces and Rather
at work, visiting ban of parents, children, grandchildren, friends, hospitals, retirement and nursing homes, Highly
limitations in health care)
Yes
5 Have there been changes in your daily work? (+ Sub question) No in-house-developed
. . Yes .
6 Were you in quarantine and therefore not allowed to leave your home? No in-house-developed

Which of the following things did you deal with more during the Corona period? (sports, walking, time in
7  nature, family/friends, games, writing, music, cook/bake, clean/clear out, pray, paint, read, watch TV, time

Multiple choices

possible in-house-developed

on the PC/tablet/mobile phone, meditation/relaxation exercises)

8 Has your alcohol consumption changed during the lockdown?

9 Has your smoking behavior changed during the lockdown?

10 Did the time of exit restrictions have a lasting influence on your current life situation?

More than before
Constant
Less than before
| do not drink alcohol
More than before
Constant
Less than before
| do not smoke
Rather positive
Rather negative
Positive and negative
Not lasting impact

in-house-developed

in-house-developed

in-house-developed

Which of the following has preoccupied you the most during the Corona period?

+ the virus and the health consequences
+ the social and economic consequences
+ the restriction of freedom by the lockdown

Results
Participant description

For this investigation, 3,033 participants of the P10 were
asked to complete a COVID-19 questionnaire. The number of
returned questionnaires was 1,150. We had to exclude 161 of
the returned questionnaires from analysis due to incomplete
answers or as it was not possible to determine their risk group.
In total, we were able to analyze 989 questionnaires from
participants aged between 43 and 75 years (Mean = 57.14, SD =
7.72), 388 women and 601 men.

See Table 2 for the frequency of the individual risk factors
(Participants with more than one risk factor are counted once
in each corresponding category) and Table 3 for a breakdown of
the sample by sex and risk groups.

Questions

Changes in behavior and environment: Participants were
asked if they had to be in quarantine at some point during the

in-house-developed

Table 2: Frequency of the individual risk factors.

Risk factors Number of Participants

Sub-groups Absolute value Relative value
Age over 65 182 18,4%
History of hypertonia 180 18,2%
BMI over 30 157 15,9%
Current Smoker 153 15,5%

History of:

Asthma 94 9,5%
Cancer 66 6,7%
Diabetes 2 29 2,9%
Chronic obstructive pulmonary disease 18 1,8%
Stroke 15 1,5%
Coronary artery disease 14 1,4%
Congestive heart failure 8 0,8%
Chronic hepatitis 5 0,5%
Chronic kidney disease 3 0,3%
Cirrhosis 2 0,2%
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first year of the pandemic. Sixty-seven participants answered
with “yes”, and 905 participants with “no”. There was a
significant effect for the risk group. Participants in the high-
risk group had significantly lower odds of being in quarantine
than participants in the low-risk group (OR = 0.33, 95% CI:
(0.11, 0.98), z = -1.997, p = .046). There was no significant sex

Table 3: Risk groups and gender distribution.
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or interaction effect on the probability of being in quarantine.
There was no significant difference between the medium vs.
low-risk group (OR = 0.78, 95% CI: (0.44, 1.37),z = -0.862, p =
.389) and the high vs. medium-risk group (OR = 0.42, 95% CI:
(0.13, 1.31), z = -1.497, p = .134) (Figure 2A).

Two hundred fifty-nine participants stated that they
were restrained from visiting a medical facility, while 652
participants were not. There was no significant risk group, sex,
or interaction effect on the probability of being restrained from

Low risk Medium risk High risk Sum
Womnen 195 130 63 388 visiting a medical facility (Figure 2B).
Men 258 185 158 601 of th . ho had ! bef
the articipants who had employment before
Total 453 315 221 989 739 P P ploy
0.15
A | 044 B
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o
§ =
8. 0 2 -
8 E
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Figure 2: Illustration of Changes in Behavior and Environment. For binary outcomes, the proportions shown are the proportion of participants answering “yes” in the given
combination of risk group and sex. For outcomes with more than one answer, the proportion of the outcome indicated in the top grey cell is shown. Confidence Intervals are

95% Agresti-Coull Intervals. A) Proportion of participants who were in quarantine. B) Proportion of participants who stated being hindered from visiting a medical facility. C)
Proportion of employed participants reporting changes in their work environment. D) Proportion of each answer about change in alcohol consumption among participants
consuming alcohol. E) Proportion of each answer about change in smoking behavior among participants smoking.
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the lockdown, 507 reported that their work environment
changed, whereas 232 reported that it did not change. There
was no significant risk group, sex, or interaction effect on the
probability of the work environment changing (Figure 2C).

One hundred sixty-one participants reported not drinking
any alcohol. Of the ones that did report drinking alcohol,
87 reported an increase in consumption, 604 reported no
change and 136 reported a decrease since the beginning of
the pandemic. Among people consuming alcohol there was no
significant risk group, sex, or interaction effect on the change
in alcohol consumption since the beginning of the pandemic
(Figure 2D).

Eight hundred thirty participants reported not smoking.
Of the ones that did report smoking, 26 reported an increase
in consumption, 107 reported no change and 20 reported a
decrease since the beginning of the pandemic. Among people
who smoked there was no significant risk group, sex, or
interaction effect on the change in smoking habit since the
beginning of the pandemic (Figure 2E).

Nine hundred seventy participants responded to deal more
with at least one activity of question 7 during the pandemic.
Subjects in the low-risk group were significantly more likely to
do sports than subjects in the medium (OR = 1.49, 95% CI: (1.10,
2.01), z = 2.546, p = .011) and high (OR = 2.24, 95% CI: (1.51,
3.30), Z = 4.044, p < .001) risk group. Subjects in the high-risk
group were significantly more likely to watch TV than subjects
in the low (OR = 1.66, 95% CI: (1.17, 2.37), Z = 2.829, p = .005)
but not in the medium (OR = 1.17, 95% CI: (0.80, 1.70), z =
0.820, p = .412) risk group. Subjects in the medium-risk group
were significantly more likely to watch TV than subjects in the

https://www.neuroscigroup.us/journals/journal-of-neurology-neurological-science-and-disorders 8

low-risk group (OR = 1.42, 95% CI: (1.06, 1.92), z = 2.332, p =
.020). Subjects in the low-risk group were significantly more
likely to spend time with the family than subjects in the high
(OR = 1.86, 95% CI: (1.25, 2.77), Z = 3.054, p = .002) risk group.
Subjects in the medium-risk group were significantly more
likely to spend time with family than subjects in the high-
risk group (OR = 1.81, 95% CI: (1.19, 2.75), z = 2.775, p = .006).
Subjects in the low-risk group were significantly more likely to
meditate than subjects in the high (OR = 2.84, 95% CI: (1.32,
6.14), z = 2.663, p = .008) (Figure 3).

Women were significantly more likely to read (OR = 3.40,
95% CI: (2.52, 4.58), z = 8.001, p < .001), cook (OR = 3.35,
95% CI: (2.51, 4.48), z = 8.190, p < .001), clean (OR = 2.09,
95% CI: (1.57, 2.78), Z = 5.034, p < .001), meditate (OR = 2.56,
95% CI: (1.44, 4.55), Z = 3.201, p = .001) and paint (OR = 2.36,
95% CI: (1.06, 5.26), z = 2.219, p = .035) than men. Men were
significantly more likely to spend time using electronic devices
(OR = 1.79, 95% CI: (1.35, 2.38), z = 4.034, p < .001), do sports
(OR = 1.62, 95% CI: (1.19, 2.20), z = 3.098, p = .002) and spend
time with their family (OR = 1.45, 95% CI: (1.06, 1.97), z = 2.361,
p = .018) than women (Figure 3).

For chi-squared values, degrees of freedom, and p-values of
risk group, sex, and interaction of risk group and sex regarding
question 7 (supplementary information).

Worries caused by the virus and the restrictions

Nine hundred eighty-nine participants responded to the
question about the “fear of contracting the virus” and “fear
of a negative effect on family life”, and 739 participants
responded to “fear of the financial situation” and “fear of
unemployment”. There was a significant effect of sex, with

cleaning cooking electronics
0.8 1
0.6 1
0.4 1
0.2 1
0.0
family meditating painting
0.81
2 06
5
2 041
52
g0
0.0- E e e || e e e
reading sport watching tv

risk group

Figure 3: Illustration of common activities during the coronavirus pandemic. The proportion of subjects reporting more frequently engaging in the activity indicated in the top

grey cell is shown for each combination of risk group and sex. Confidence Intervals are 95% Agresti-Coull Intervals. Only activities for which either a main or the interaction
effect was significant are shown.
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women reporting lower levels of “fear of contracting the virus
(ARTE = - 0.039, 95% CI: (-0.075, -0.003), z = -2.134, p =
.033) than men (Figure 4B). There were no significant effects
between the risk groups, sex, or their interaction regarding
“fear of contracting the virus” (Figure 4A), “fear of a negative
effect on family life” (Figure 4B), “fear of the financial
situation” (Figure 4C), “fear of unemployment” (Figure 4D).

Nine hundred and sixty participants responded to the
question of whether health, society, economy, or restrictions
of freedom by the lockdown preoccupied them the most. There
was a significant risk group effect on the probability of choosing
health-related consequences as an answer. Participants in the
high-risk group had significantly higher odds of choosing

https://www.neuroscigroup.us/journals/journal-of-neurology-neurological-science-and-disorders 8

health-related consequences as an answer than participants in
the medium (OR = 1.72, 95% CI: (1.17, 2.54), Z = 2.735, p = .006)
and low (OR = 1.94, 95% CI: (1.34, 2.80), z = 3.538, p < .001)
risk group. There was no significant difference in the medium
vs. low-risk group (OR = 1.13, 95% CI: (0.84, 1.51), z = 0.788, p
= .431) There was no significant effect between the risk groups,
sex, or their interaction for choosing the topics society and
economy and restrictions of freedom. There was no significant
sex or interaction effect on the probability of choosing health-
related consequences as an answer. (Figure 5).

Mood and mental state

Among the 935 participants providing answers regarding
changes in different moods and mental states, there was
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Figure 4: lllustration of worries caused by the virus and the restrictions. The proportion of the outcome indicated in the top grey cell in each combination of risk group and
sex is shown. Confidence Intervals are 95% Agresti-Coull Intervals. A) Proportion of each answer given concerning the worry about contracting the virus. B) Proportion

of each answer given concerning the worry of family life getting worse. C) Proportion of each answer given concerning worry about a worsening of the financial situation
among employed participants. D) Proportion of each answer given concerning worry about unemployment among employed participants.
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a tendency to report worse mood during the pandemic than
before as indicated by the median being above zero (Median
=1, CI: (1, 2), p < .001, binomial test). The percentage of
participants reporting a score above zero ranged from 51.2%
for women in the medium-risk group to 61.0% for men in the
low-risk group. In the whole sample, 56.4% of participants
reported a worsening of mood. There was no significant risk
group, sex, or interaction effect on the sum score of mood and
mental state (Figure 6A).

Among the 952 participants providing answers regarding
a negative effect on mood due to restrictions on leisurely
activities, there was no significant risk group, sex, or interaction
effect on the effect of the restrictions on mood (Figure 6B).

Among the 873 participants providing answers regarding
a negative effect on mood due to restrictions on non-leisurely
activities, there was a significant effect on the risk group.
Participants in the medium-risk group reported significantly
lower negative effects on mood than participants in the low-
risk group (ARTE = -0.067, 95% CI: (-0.112, -0.021), Z= -2.907,
p =.004). There was no significant difference between the high
vs. low-risk groups (ARTE = -0.036, 95% CI: (-0.089, 0.017), Z
= -1.346, p = .178) or the high vs. medium-risk groups (ARTE
= 0.031, 95% CI: (-0.027, 0.088), z = 1.050, p = .294) There
was no significant sex or interaction effect on the effect of the
restrictions on mood. (Figure 6C).

Long-lasting effects

Among the participants providing answers about the long-
lasting effects of the curfew, 58 reported positive effects, 79
reported negative effects, 233 reported positive and negative
effects, and 614 reported neither. Using “neither” as the
reference category, there was a significant effect of the risk
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group on the probability of choosing “positive” over “neither”.
Participants in the high-risk group had significantly lower
odds of choosing “positive” over “neither” than participants
in the medium-risk group (OR = 0.41, 95% CI: (0.18, 0.96), z
= -2.05, p = .040). Participants in the medium-risk group had
significantly higher odds of choosing “positive” over “neither”
than participants in the low-risk group (OR = 1.81, 95% CI:
(1.00, 3.26, p = .049)). There was no significant difference in
the high vs. low-risk group (OR = 0.75, 95% CI: (0.32, 1.76),
Z = -0.66, p = .507) There was no significant effect of risk
group, sex, or interaction on the probability of choosing “both”
over “neither” and “negative” over “neither”. There was no
significant effect of sex or interaction of sex and risk group
on the probability of choosing “positive” over, or “neither”
(Figure 6D).

For raw data, statistics, and p-values of the risk group,
sex, and interaction for all questions (except question 7) of the
questionnaire (Supplementary information).

Discussion

In this study during the second lockdown in Salzburg,
Austria, we could identify a major impact on well-being
without a significant difference between the risk groups.
Over the whole sample, we can see a reduction in well-being,
including anxiety, stress, and sleep problems in 30% - 50%
of the cases. This result aligns with numerous other studies
that have observed a decline in mood, particularly in terms
of symptoms of depression, anxiety, and sleep disorders [27-
29]. One of these studies looked at data from 204 countries,
so this is a global phenomenon and the results from our study
underpin these significant psychological effects [27].

Lockdowns during the COVID-19 pandemic are a burden
to well-being for several reasons. The limited interpersonal
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Figure 5: Illustration of which topics (health, society, economy, restrictions of freedom) preoccupied participants the most during the pandemic. The proportion of

participants choosing the topic indicated in the top grey cells is shown for each combination of risk group and sex. Note that multiple answers were possible. Confidence
Intervals are 95% Agresti-Coull Intervals.
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Figure 6: lllustration of mood and mental state during the coronavirus period (A-C) and long-lasting effects (D). For scores, boxplots according to Tukey are shown. For
the question regarding long-lasting effects, the proportion of the outcome indicated in the top grey cell in each combination of risk group and sex is shown. Confidence

Intervals are 95% Agresti-Coull Intervals. A) Sum score of changes in mood and mental states. B) Sum score of negative effects on mood due to restrictions regarding
leisurely activities. C) Sum score of negative effects on mood due to restrictions regarding non-leisurely activities. D) Proportion of each answer given when asked about
long-lasting effects.

exchange can lead to feelings of loneliness and isolation [30].
The widespread economic disruptions can cause job losses or
other financial insecurities resulting in financial stress [30,31].
Fears of contracting COVID-19 can be detrimental to well-
being as well as a lack of structure in daily activities caused
by the lockdowns. The exposure of individuals to traumatic
physical or psychological events is naturally higher during a
pandemic [27-30].

Subpopulations with a low, medium, or high risk for severe
illness with respect to a COVID-19 infection (risk factors age >
65, BMI > 30, history of stroke, coronary heart disease, heart
failure, hypertension, cancer, asthma, chronic obstructive

pulmonary disease, cirrhosis, chronic hepatitis, diabetes) were
assessed and compared. In line with these burdens, the results
show a worsening of well-being across all groups during
the COVID-19 pandemic, regardless of underlying health
conditions. They show comparable scores for all risk groups
with respect to well-being. Differences between men and
women are negligible. A possible explanation would be that
the pandemic has created a highly uncertain and challenging
environment that has affected everyone, regardless of their
preexisting health status. It is also possible that individuals
with preexisting health conditions may have developed coping
mechanisms to manage the added stress or have access to
support, e.g. in the form of psychotherapy or medication
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through a more regular contact with a healthcare provider.
Additionally, studies show that individuals directly affected by
stressful events often exhibit less fear compared to those not
directly affected (the paradox of subjective well-being) [32].
Another approach is that some individuals in the risk group may
have underestimated their risk due to conscious or unconscious
ignorance of their health condition, therefore there could
possibly exist a bias in reporting the subject phenomenon. This
possibility is only partially backed by the results, as the high-
risk group was on the one hand significantly more occupied
with health-related consequences of the pandemic, but on the
other hand was not more worried about contracting the virus.
A possible interpretation would be that these were in part
greater worries of not getting adequate medical treatment for
health conditions different than a COVID-19 infection, due to
restricted free capacities in hospitals.

There was a significant main effect for sex and worry about
family life, with women being less worried about family life
overall. It is possible that there are different coping strategies
in men and women, with women seeking more support from
family or friends or engaging in helping self-care activities,
while men are more likely to internalize worries and emotions,
leading to greater levels of stress. Women were significantly
more likely to read, cook, clean, meditate, and paint than
men. Men were significantly more likely to spend time using
electronic devices, do sports, and spend time with their families
than women.

Yet, this would be in contrast to existing literature showing
that across cohorts, higher prevalence rates of internalizing
disorders were found for women [33]. More research is needed
to see if this applies to the mental health burdens in the
COVID-19 pandemic as well. These findings suggest a complex
interplay between gender, coping strategies, and mental health
outcomes, highlighting the importance of considering multiple
factors for a better understanding of mental health disparities
between genders.

In terms of lifestyle and recreational activities, notable
distinctions were observed among different risk groups. The
low-risk group shows a significantly higher likelihood of
engaging in sports compared to both the middle and high-risk
groups. Conversely, the high-risk group demonstrated a greater
inclination towards watching television when compared to the
low-risk group, with the middle-risk group being in between.

Regarding social activities, the low-risk group was
significantly more inclined to spend time with family than the
high-risk group. Similarly, the middle-risk group surpassed
the high-risk group in the likelihood of spending time with
family. These findings suggest that lifestyle and recreational
activities are valid indicators of risk profiles, with engagement
in physical activity potentially contributing to lower risk levels,
while sedentary behaviours like television watching may
correlate with higher risk profiles. Furthermore, in practices
related to mental well-being, the low-risk group showed a
significantly higher propensity for meditation compared to
the high-risk group. These lifestyle differences among risk
groups highlight varied coping mechanisms and recreational
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preferences among the different risk groups during the
challenges posed by the COVID-19 pandemic. This suggests that
engagement in activities like meditation or sports may influence
an individual’s risk profile for mental health challenges during
the COVID-19 pandemic. However, it’s important to note
that while these associations suggest a potential influence of
lifestyle on risk, establishing causality would require further
research, to determine if changes in lifestyle directly affect risk
levels or if they are merely correlated.

In relation to the influence of the exit restrictions on
current life, the high-risk group had significantly lower odds
of choosing “positive influence” over “neither influence” than
the middle-risk group. The middle-risk group had significantly
higher odds of choosing “positive influence” over “neither
influence” than the low-risk group. This suggests that the
impact of exit restrictions on individuals’ lives varies depending
on their risk group. Specifically, the high-risk group is less
likely to perceive exit restrictions as positively influencing their
lives compared to the middle-risk and low-risk groups. These
findings highlight the differential experiences and perspectives
on exit restrictions among different risk groups. It may seem
counterintuitive or even paradoxical that the high-risk group,
which could benefit more from protective measures like exit
restrictions, is less likely to perceive them positively compared
to the middle-risk and lower-risk groups. This could be due to
several factors, such as the perceived burden of restrictions on
daily life, mental health impacts, or individual interpretations
of risk and protection.

Limitations

Please note that the discussed results are not familywise
type I error-controlled. Another limitation is the development
of our questionnaire which we created a few months after the
outbreak of the pandemic. At that time we were not aware
of a standardized COVID-19 inventory so we developed a
questionnaire partly based on proven standardized surveys
and adapted it to the Austrian situation and our subjects.
The disproportion between women and men should also be
mentioned. Furthermore, limitations regarding the self-
reported information on morbidities and the response to our
questionnaire, like honest answers, language barrier, and
understanding of questions, must be taken into account. A
past COVID-19 infection or one that existed at the time the
questionnaire was filled out could also have a potential impact
on the questionnaire results.

Conclusion and main findings
Comparative analysis of risk groups

The study compares subpopulations with varying risk
levels for severe COVID-19 infection. It contributes by showing
that regardless of risk factors, there was a decline in well-
being across all groups. The most likely explanation is that
the pandemic has created a highly uncertain and challenging
environment that has affected everyone, regardless of their
preexisting health status. In addition, it supports the idea of
effective and well-functioning access to psychological and
medical support systems in the region of Salzburg, Austria.
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Risk-group specific coping mechanisms and worries

Notable differences in coping strategies and recreational
activities were observed among different risk groups,
highlighting the diverse responses to pandemic-related
challenges.

Gender-specific coping mechanisms and worries

The study highlights potential gender-specific coping
strategies and worries during the pandemic, shedding light on
how men and women may respond differently to stressors and
showing women being less worried about family life during the
pandemic and men showing unexpectedly higher tendencies to
internalize worries and emotions.

Outlook

Further research is needed to evaluate if there are even
more specific subpopulations with preexisting conditions that
may be especially vulnerable to well-being challenges related
to the pandemic.

Drawing comparisons with previous pandemics (e.g.,
HiN1, SARS) could provide insights into how different types of
pandemics impact well-being and whether there are lessons
that can be applied in future public health crises.

While this study focused on the second lockdown, it would
be valuable to conduct follow-up studies to understand the
long-term effects on well-being. This could help identify
individuals or subpopulations that may show resilience or
those who may continue to struggle.
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