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Abstract

Background: COVID-19 poses the greatest challenge for the entire world since the Second World War.
Governments are forced to define strict measures to avoid the spreading of the virus, which may further impose
psychological burden for the majority of the population. The aim of this study was to evaluate the psychological
distress in Austria during the initial stage of the COVID-19 outbreak.

Methods: From 25 March to 3 April 2020, an anonymous online survey was conducted. Target group included all
members of the Austrian population older than 16 years. The survey addressed the following areas (1) and
sociodemographic data, (2) physical and mental health; (3) knowledge and concerns about COVID-19; (4) contact
with infected people; (5) prevention efforts; (6) need for further information. The Impact of Event Scale-Revised (IES-
R) and the Depression, Anxiety and Stress Scale (DASS-21) were used to assess mental health. Analyses were based
on 4126 individuals (74% female, age: M = 38.68, SD = 13.36).

Results: 43.3% rated the psychological impact as moderate (5.6%) or severe (37.7%). 26.5% reported moderate
(13.3%) to severe (13.2%) depression; 20.3% moderate (8.9%) to severe (11.4%) anxiety and 21.2% reported to suffer
from moderate (10.5%) or severe stress (10.7%). Being female, higher age, lower levels of education, concern about
family members, internet as main source of information, student or pupil status, poor self-rated health, and
downplaying the seriousness of the problem were significantly associated with higher psychological burden.
Protective factors were the possibility to work in home office, frequent (indirect) contact with family or friends, the
availability of virus-specific information, confidence in the diagnosis capability, and physical activity during the crisis.

Conclusion: This study is among the first in Europe on the psychological correlates of the COVID-19 pandemic. 37.7%
of the Austrian study population reported a severe psychological impact on the event and 1 in 10 is considered to
suffer from severe depression, anxiety or stress. The present findings inform about the identification of protective
factors, psychologically vulnerable groups and may guide the development of psychological interventions.
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Background
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) was identified first on January 10 in Wuhan,
China. This virus triggers the COVID-19 pandemic,
which was classified by the WHO on January 30, 2020,
as a health emergency of international scope (https://

www.who.int/westernpacific/emergencies/covid-19). In
the meantime, the whole world has been affected by this
virus with unforeseeable economic, personnel and psy-
chological consequences.
COVID-19 virus is a highly contagious disease. The

fundamental challenge of such a pandemic is that not
every person shows the same symptoms. It is supposed
that people can be infected with this virus without show-
ing any typical symptoms, making a reliable estimate
about its prevalence difficult. The finding that the
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reproductive number of the COVID-19 virus has been
estimated at 4.08 – meaning that on average, every case
of COVID-19 will create up to 4 new cases – stresses the
need for the implementation of strict policies [1]. Similar
to other virus epidemics like, for example, SARS, people
in the surroundings can be infected through sneezing and
coughing or even merely through speaking [2]. According
to the European Union (https://www.ecdc.europa.eu/en/
geographical-distribution-2019-ncov-cases), there were
786,459 confirmed COVID-19 cases worldwide, including
9634 in Austria, and 37,831 deaths worldwide, and 108
deaths in Austria by March 30, 2020. At the same stage of
development of the outbreak China reported 81,518 cases
and 3305 deaths (https://www.worldometers.info/corona-
virus/country/china/).
Based on these data, many governments worldwide de-

fined strict restrictions to reduce the risk of new infec-
tions within the population and to protect the health
care system from excessive demands. Experiences from
previous virus epidemics showed that the uncontrolled
spread of a virus can only be prevented by instituting
widespread and strict quarantine policies with large per-
sonal restrictions [3]. On February 25, Austrian author-
ities reported the first COVID-19 in Austria and on
March 11 the first death due to this virus infection.
Since that time, numbers of infections and deaths have
increased exponentially in Austria and all over the
world. Northern Italy, in particular, was severely affected
by the COVID-19 pandemic and reported hundreds of
deaths a day. Due to its proximity to Italy, some Aus-
trian provinces of Tyrolia has been declared a quarantine
zone on March 13. Three days after that, the Austrian
authorities imposed measures with strict personal rec-
ommendations against the spreading of the COVID-19

virus, which included a complete shutdown of the indus-
try (except industries necessary for the immediate supply
of the population, like pharmacies, hospitals and grocer-
ies) and strict personnel restrictions. Apart from prevent-
ive hygiene measures like washing the hands or sneezing
in the elbow, the Austrian government imposed a
complete curfew with some exceptions: (a) shopping for
food or medication, (b) helping other people, (c) go to
work or (d) to take a walk or do sports. Individuals are en-
couraged to keep a distance of 2 m to other people. It was
generally forbidden to meet other people who do not live
in the same household. The whole country of Austria has
been in a historical state of emergency. The Austrian gov-
ernment and politicians speak of circumstances that have
not existed since the Second World War. Figure 1 shows
the development of the COVID-19 outbreak, the mea-
sures taken to control the spread of the virus and the re-
cruitment period of the participants.
Although these measures were successful in slowing down

the outbreak in all areas of the country, there is evidence that
quarantine policies create psychological, emotional, and fi-
nancial problems for the majority of the population [3]. A re-
cent review of Brooks et al. (2020) pointed out the negative
psychological effects of quarantine. It can be assumed, that
such measures pose a burden on individuals, thus challen-
ging mental health and resilience [4].
Based on the study of Wang et al. (2020), the present

study is the first nationwide large-scale survey of the
psychological correlates and mental health in Austria
during the initial state of COVID-19 pandemic. Results
may inform about the psychological needs of the popula-
tion and could provide a basis for tailored mental health
interventions in order to support the population in this
exceptional situation. Therefore, the main focus of the

Fig. 1 National epidemic trend of COVID-19 outbreak in Austria from 27 February to 4 April 2020
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study was on the evaluation of the extent of psycho-
logical distress of the Austrian population and to con-
tribute to international comparisons regarding the
mental health correlates of the COVID-19 pandemic.

Methods
Participants
A cross-sectional study design was implemented to as-
sess the potential psychological distress during the
COVID-19 pandemic in the Austrian population within
the first 2 weeks after implementation of strict personnel
restrictions, by using an anonymous online survey
(LimeSurvey GmbH, Hamburg, Deutschland). Target
group included all members of the public exceeding the
age of 16 years. The online survey was distributed in so-
cial and print media with a request to pass it on to
others. A total of 4618 people answered the question-
naire. Four hundred ninety two individuals had to be ex-
cluded due to incorrect completion (e.g., not fully
completed). Analysis was based on 4126 individuals
(women: N = 3042, men: N = 1073; age: M = 38.68, SD =
13.36, Range: 16 years – 82 years).

Procedure
Data collection took place over 10 days (25 March – 3
April 2020), after the Austrian government imposed
measures with strict personal recommendations against
the spreading of the COVID-19 virus. These measures
were implemented 14 days after the first COVID-19 in-
fection in Austria were detected (see Fig. 1).

Survey development
Based on the methodological approach of Wang et al.
(2020), several instruments were used to address the fol-
lowing areas, in addition to sociodemographic data: (1)
physical health status (currently, and over the past 14
days); (2) basic knowledge and concerns about COVID-
19; (3) contact with COVID-19 infected people in the
past 14 days; (4) prevention measures against COVID-19
in the past 14 days; (5) additional information required
with respect to COVID-19; and (6) the psychological
correlates of the COVID-19 outbreak.
A number of sociodemographic data were gathered

(age, sex, relationship status, educational level, current
employment status). Furthermore, individuals were
asked about their current work situation, for example, if
they lost their job because of the COVID-19 pandemic
or how they organized their everyday work at home,
how many hours they spent at home on average and
how often they had contact with people outside the
household.
Specific questions concerning health status were also

evaluated and were always related to the past 14 days.
Physical symptoms including fever, headache and muscle

pain, coughing shortness of breath, dizziness and sore
throat were assessed. Individuals were asked whether
they received medical treatment, were hospitalized or
had been tested for the COVID-19 virus in the last 14
days. Furthermore, individuals were asked to rate their
current physical health status and give additional infor-
mation about existing chronic illnesses. Self-rated phys-
ical health status was measured on a 5-point Likert scale
(1 = very poor to 5 = very good). Contact history vari-
ables included direct or indirect contact with confirmed
COVID-19 individuals as well as contact with materials
or individuals with suspected COVID-19.
Furthermore, knowledge about COVID-19 was

assessed. The following variables were used: knowledge
about transmission pathways (queried via a knowledge
test), level of confidence in the current diagnostic op-
tions, satisfaction with health information about
COVID-19 and information about the development of
new infections and deaths. Individuals were asked about
their sources from which they obtained the information.
Respondents were also asked to what extend they were
afraid that they themselves or a family member could
become infected with COVID-19. Finally, they were
asked about their use of precautionary measures (wash-
ing hands, wearing masks, etc.) against COVID-19 infec-
tion and how high they rated the chances of surviving a
COVID-19 infection. 5-point Likert scales were used to
measure participant’s attitudes, opinions and perceptions
(e.g., 1 = very unlikely to 5 = very likely). Participants
were also requested to indicate whether they were in
need of further information regarding treatment, distri-
bution opportunities, local outbreaks, etc.
The Impact of Event Scale-Revised (IES-R; Maercker

& Schützwohl, 1998) was used to evaluate the psycho-
logical correlates of COVID-19. It is free to use and aims
to measure the subjective response to a specific trau-
matic event [5]. The IES-R is a short and easy self-
administered questionnaire with 22 items and three sub-
scales. The main focus of this questionnaire is to meas-
ure the mean avoidance, intrusion, and hyperarousal [6].
Furthermore, a total subjective stress IES-R score can be
calculated. Referred to Creamer et al. (2003), the sum
score can be divided into 0–23 (normal), 24–32(mild
psychological impact), 33–36 (moderate psychological
impact), and > 37 (severe psychological impact). Origin-
ally, this test has been developed for American students,
but it has also been used across diverse populations (in-
cluding different national groups), whereby the factor
structure has remained robust [7]. In the present study,
reliability for this scale (Cronbach’s alpha = .93) was very
good. For analysis the sum score was calculated.
In order to examine the mental health status, the short

form of the depression, anxiety and stress-scale (DASS-
21, Nilges & Essau, 2015) was used. This inventory is
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free to use and has been applied in research related to
virus-epidemics [8]. DASS-21 is a well-established in-
strument to measure the core symptoms of depression,
anxiety and stress [9]. All subscales consisted of 7 items
and the scores of the subscales (depression, anxiety, and
stress) were divided into categories from normal to ex-
tremely severe. In more detail, for depression: mild de-
pression [7, 8, 10], moderate depression [9, 11–17], severe
depression [18–24], and extremely severe depression (28–
42); for anxiety: normal (0–6), mild anxiety [5, 6, 25],
moderate anxiety [7–11], severe anxiety [12–16], and ex-
tremely severe anxiety (20–42), and for stress: normal (0–
10), mild stress [8–15], moderate stress [16–23], severe
stress [24, 26–32], and extremely severe stress (35–42). In
the present study, reliabilities for the subscales depression
(Cronbach’s alpha = .91), stress (Cronbach’s alpha = .88)
and anxiety (Cronbach’s alpha = .91) were very good. For
analysis, the sum scores of the three subscales stress, anx-
iety and depression were calculated.

Statistical analysis
Statistical analyses were conducted using the software
IBM SPSS statistics version 24 (IBM Corp., NY, USA).
The general level of significance was fixed at p < .05
(two tailed). Descriptive statistics were calculated for all
variables and presented as mean (M) and standard devi-
ation (SD) for continuous variables, median and percent-
ages or response for categorical and nominal variables.
Linear regression was used to analyze univariate associ-
ation between predictor variables and the sum scores of
the DASS-21 subscales and the IES-R. In order to ensure
comparability with the results of Wang et al. (2020), ref-
erence categories for the linear regression analyses were
based on Wang’s methodology. Ordinal data from Likert
scales were treated as continuous variables (e.g., fre-
quency of precautionary measures). Chi-Square tests of
independence were used to determine if there were sig-
nificant differences between nominal variables.
Bonferroni-Holm procedure was utilized to adjust for
multiple comparisons.

Results
Survey respondents
Psychological symptoms during of COVID-19 were mea-
sured using the DASS-21 [10] and the IES-R [33]. The
sample mean score for the DASS-21 scale was M = 24.87
(SD = 26.97). Sample mean scores for the DASS-21 sub-
scales were 8.88 (SD = 10.26) for depression, 5.42 (SD =
8.38) for anxiety and 10.58 (SD = 10.85) for stress.
According to the cut-off scores proposed by Wang

et al. (2020), 2652 (64.3%) participants showed a low
score on the depression subscale (score: 0–9), 383 (9.3%)
were considered to suffer from mild depression (score:
10–12), 547 (13.3%) from moderate depression (score:

13–20), and 544 (13.2%) from severe or extremely severe
depression (score: 21–42). N = 3069 (74.4%) participants
showed a low score on the anxiety subscale (score: 0–6),
216 (5.2%) were considered to suffer from mild anxiety
(score: 7–9), 369 (8.9%) from moderate anxiety (score:
10–14), and 472 (11.4%) from severe or extremely severe
anxiety (score: 15–42). N = 2546 (61.7%) participants
showed a low score on the stress subscale (score: 0–10),
703 (17%) were considered to suffer from mild stress
(score: 11–18), 435 (10.5%) from moderate stress (score:
19–26), and 442 (10.7%) from severe or extremely severe
stress (score: 27–42).
Cut-off scores from the German version of the DASS-

21 [10] revealed 544 (13.2%) clinically relevant cases of
depression, 574 (13.9%) clinically relevant cases of anx-
iety and 769 (18.6%) clinically relevant cases of stress.
The sample mean score of the IES-R was 32.36 (SD =

24.02). According to the cut-of scores proposed by
Creamer et al. (2003), 1771 (42.9%) participants rated
the psychological impact as minimal (score < 23), 570
(13.8%) as mild (score: 24–32), 231 (5.6%) as moderate,
and 1554 (37.7%) as severe (score: > 33).
In direct comparison with the results of Wang et al.

(2020), significantly less Austrian individuals rated the
psychological impact of the COIVD-19 outbreak as
moderate or severe (Wang et al., 2020: 53.8% vs 43.3%;
X2 (2, N = 5336) = 142.67, p < .001. In contrast, signifi-
cantly more participants of the Austrian sample reported
severe depression (Wang et al., 2020: 4.3% vs 13.2%; X2

(3, N = 5336) = 89.61, p < .001), severe anxiety (Wang
et al., 2020: 8.4% vs 11.4%; X2 (3, N = 5336) = 138.02,
p < .001) and severe stress (Wang et al., 2020: 2.6% vs
10.7%; X2 (3, N = 5336) = 126.79, p < .001).

Associations with sociodemographic variables
Men reported significantly lower stress (B = − 4.68, 95%
CI = − 5.42, − 3.94, p < .001), anxiety (B = − 2.59, 95%
CI = − 3.17, − 2.01, p < .001), depression (B = − 2.74, 95%
CI = − 3.45, − 2.03, p < .001), and less psychological im-
pact of the current event (B = − 11.41, 95% CI = − 13.04,
− 9.78, p < .001) than women. Higher age was signifi-
cantly associated with less stress (B = − 0.11, 95% CI = −
0.13, − 0.09, p < .001), anxiety (B = − 0.05, 95% CI = −
0.08, − 0.03, p < .001), and depression (B = − 0.11, 95%
CI = − 0.13, − 0.09, p < .001). Participants living together
with children showed significantly higher stress (B =
0.82, 95% CI = − 1.83, − 0.51, p < .001), but lower scores
in depression (B = − 1.17, 95% CI = − 1.83, − 0.51,
p < .001). Lower levels of education were significantly as-
sociated with higher scores of stress, anxiety, depression
and psychological impact of COVID-19. For example,
lower secondary education was significantly associated
with more anxiety (B = 2.20, 95% CI = 0.63, 3.77, p =
.006), depression (B = 4.33, 95% CI = 2.41, 6.25, p < .001)
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and more psychological impact (B = 7.59, 95% CI = 3.08,
12.10, p < .001) compared to doctorate/PhD (for further
details, see Table 1). Unemployed status was significantly
associated with higher stress (B = 3.19, 95% CI = 1.61,
4.71, p < .001), anxiety (B = 2.73, 95% CI = 1.55, 3.91,
p < .001), depression (B = 4.60, 95% CI = 3.17, 6.03,
p < .001) and greater impact of the event (B = 4.71, 95%
CI = 1.32, 8.1, p = .006) as compared to respondents who
were employed. Student, respectively pupil status was
significantly associated with higher stress (Student: B =
1.83, 95% CI = 0.86, 2.80, p < .001) and depression (Stu-
dent: B = 3.52, 95% CI = 2.61, p < .001, 4.43; Pupil: B =
5.17, 95% CI = 3.26, 7.08, p < .001) as compared to
employed participants. Individuals working from home
showed significantly lower anxiety (B = − 1.31, 95% CI =
− 1.88, − 0.74, p < .001), depression (B = − 2.28, 95% CI =
− 2.98, − 1.58, p < .001), and IES-R scores (B = − 2.34,
95% CI = − 3.99, − 0.69, p = .005) as compared to those
working under normal conditions. Participants on sick
leave scored significantly higher in stress (B = 3.96, 95%
CI = 1.51, 6.41, p = .002), anxiety (B = 4.80, 95% CI =
2.91, 6.69, p < .001), depression (B = 4.17, 95% CI = 1.86,
6.48, p < .001), and IES-R (B = 8.93, 95% CI = 3.5, 14.36,
p = .001) as compared to those working under normal
conditions. Further analyses revealed that an increase of
hours per day spent at home was significantly associated
with higher stress (B = 0.19, 95% CI = 0.11, 0.27,
p < .001), anxiety (B = 0.10, 95% CI = 0.04, 0.16, p = .002)
and depression (B = 0.18, 95% CI = 0.11, 0.25, p < .001),
while a higher number of social contacts with friends
and/or family members was significantly associated with
lower scores in anxiety and depression. For example,
contacting family or friends every few days was signifi-
cantly associated with lower anxiety (B = − 3.51, 95%
CI = − 5.66, − 1.36, p = .001) and depression (B = − 3.69,
95% CI = − .33, − 1.05, p = .006) as compared to no con-
tact. For further details, see Table 1.

Associations with health status
Higher scores in self-rated health were significantly asso-
ciated with lower scores in stress (B = − 4.83, 95% CI =
− 4.39, − 5.27, p < .001), anxiety (B = − 3.76, 95% CI = −
3.42, − 4.10, p < .001), depression (B = − 4.83, 95% CI =
− 4.39, − 5.27, p < .001), and IES-R (B = − 7.68, 95% CI =
− 6.67, − 8.69, p < .001). Several participants reported a
range of physical symptoms, most frequently headache
(46.7%), coryza (31.7%), sore throat (23.5%), myalgia
(22.7%), cough (21.5%), dizziness (15.3%), respiratory
problems (5.4%), chills (3.6%), and fever (1.8%). Linear
regression analyses showed that physical health concerns
were significantly associated with higher scores in stress,
anxiety, depression and the IES-R scores. For example,
having a pre-existing health condition was significantly
associated with more stress (B = 1.83, 95% CI = 0.99,

2.67, p < .001), anxiety (B = 2.10, 95% CI = 1.45, 2.75,
p < .001), depression (B = 1.67, 95% CI = 0.88, 2.46,
p < .001) and higher scores in the IES-R (B = 4.26, 95%
CI = 2.40, 6.12, p < .001). For further details, see Table 2.
In the last two weeks, 8.3% of the participants reported

to have received medical treatment, 2.6% reported direct
and 7.3% indirect contact with individuals with con-
firmed COVID-19 infection. Moreover, 13.2% reported
contact with individuals with suspected COVID-19 in-
fection, 35.7% contact with infected materials, and 0.4%
had been admitted to the hospital. Only 1.5% had been
tested for COVID-19 and 4.3% reported being under
quarantine by a health authority. Medical treatment
within the last 14 days was significantly associated with
higher stress (B = 3.68, 95% CI = 2.49, 4.87, p < .001),
anxiety (B = 2.98, 95% CI = 2.06, 3.90, p < .001), depres-
sion (B = 3.21, 95% CI = 2.08, 4.34, p < .001) and higher
scores in the IES-R (B = 5.59, 95% CI = 2.94, 8.24,
p < .001). Indirect contact with individuals with a con-
firmed COVID-19 infection and contact with an individ-
ual with suspected infection was significantly associated
with higher stress (indirect contact: B = 2.25, 95% CI =
0.98, 3.52, p < .001; suspected contact: B = 2.02, 95% CI =
1.05, 2.99, p < .001), anxiety (indirect contact: B = 1.74,
95% CI = 0.76, 2.72, p < .001; suspected contact: B =
1.60, 95% CI = 0.85, 3.35, p < .001), depression (indirect
contact: B = 2.05, 95% CI = 0.85, 3.25, p < .001; suspected
contact: B = 1.31, 95% CI = 0.38, 2.23; p = .005) and
higher scores in the IES-R (indirect contact: B = 3.71,
95% CI = 0.90, 6.52, p = .010; suspected contact: B =
4.11, 95% CI = 1.95, 6.27, p < .001). In contrast, direct
contact with an individual with confirmed infection was
significantly associated with anxiety (B = 2.36, 95% CI =
0.75, 3.97, p = .004), but not with stress, depression or the
IES-R. Contact with potentially infectious material was
significantly positively associated with stress (B = 0.79,
95% CI = 0.10, 1.48, p = .025), anxiety (B = 0.88, 95% CI =
0.35, 1.41, p < .001) and depression (B = 0.85, 95% CI =
0.20, 1.50, p = .011). Having been tested for COVID-19
was significantly associated with stress (B = 4.49, 95% CI =
1.78, 7.20, p = .001), anxiety (B = 2.20, 95% CI = 0.10, 4.30,
p = .041) and depression (B = 3.86, 95% CI = 1.29, 6.43,
p = .003). Being under quarantine within the last 14 days
was significantly associated with more stress (B = 2.80,
95% CI = 1.57, 4.43, p < .001), anxiety (B = 3.04, 95% CI =
1.78, 4.10, p < .001), depression (B = 2.82, 95% CI = 1.28,
4.36, p < .001) and higher scores in the IES-R (B = 6.69,
95% CI = 3.07, 10.3, p < .001).

Associations with virus-specific knowledge and concerns
The majority of the participants were aware of the in-
crease of the number of infected individuals (99.7%), the
number of deaths (99.1%) and the number of recovered
individuals (87.7%). The knowledge about the increase in
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Table 1 Linear regression results of demographic variables associated with the psychological impact of the 2020 COVID-19 outbreak
measured with DASS-Subscales and the IES-R

Variables N (%)
M (SD)

Stress Anxiety Depression Impact of Event

R2 B (95%
CI)

p R2 B (95%
CI)

p R2 B (95%
CI)

p R2 B (95%
CI)

p

Gender

Male 1073
(26)

0.036 4.68 ±
0.74

<.001 0.018 −2.59 ±
0.58

<.001 0.014 −2.74 ±
0.71

<.001 0.043 −11.41 ±
1.63

<.001

Female (Ref.) 3042
(74)

– – – – – – – –

Age (Continuous) 38.68
(13.36)

0.018 0.11 ±
0.02

<.001 0.006 −0.05 ±
0.02

<.001 0.022 − 0.11 ±
0.02

<.001 0.000 −0.02 ±
0.05

.48

Marital status

Single 1057
(25.6)

3.37 ±
3.19

.039 −0.71 ±
2.47

.58 3.19 ±
3.01

.038 4.61 ±
7.09

.20

Married/Partnership 2838
(68.8)

0.002 2.92 ±
3.15

.07 0.001 −1.29 ±
2.44

.30 0.014 0.37 ±
2.97

.80 0.000 4.67 ±
7.00

.19

Divorced 185 (4.5) 1.23 ±
3.49

.49 −1.83 ±
2.71

.19 0.38 ±
3.29

.82 5.54 ±
7.76

.16

Widowed (Ref.) 46 (1.1) – – – – – – – –

Household size (Continuous) 2.39
(2.21)

0.000 0.03 ±
0.15

.67 0.000 −0.01 ±
0.12

.86 0.000 −0.10 ±
0.14

.16 0.000 0.04 ±
0.33

.80

Children in household

Yes 1448
(35.1)

0.001 0.82 ±
0.69

.020 0.000 0.09 ±
0.54

.75 0.003 −1.17 ±
0.66

<.001 0.000 1.25 ±
1.54

.11

No (Ref.) 2678
(64.9)

– – – – – – – –

Education Level

No formal education 31 (0.8) 2.40 ±
4.07

.25 0.007 2.07 ±
3.14

.20 0.013 4.19 ±
3.84

.033 0.003 4.31 ±
9.02

.35

Lower secondary education 216 (5.2) 2.60 ±
2.03

.012 2.20 ±
1.57

.006a 4.33 ±
1.92

<.001a 7.59 ±
4.51

<.001a

Vocational education 694
(16.8)

0.79 ±
1.64

.35 1.83 ±
1.27

.005a 1.71 ±
1.55

.031 5.21 ±
3.64

.005a

High School Certificate 1286
(31.2)

0.003 1.66 ±
1.55

.036 1.43 ±
1.20

.002 2.53 ±
1.46

<.001a 3.58 ±
3.44

.041

Bachelor Degree 584
(14.2)

1.33 ±
1.68

.12 0.87 ±
1.30

.19 1.70 ±
1.58

.036 2.87 ±
3.73

.13

Master Degree 1096
(26.6)

0.91 ±
1.57

.26 0.11 ±
1.21

.86 0.25 ±
1.48

.74 2.20 ±
3.48

.22

Doctorate/PhD (Ref.) 219 (5.3) – – – – – – – –

Employment status 0.010 0.007 0.027 0.003

Unemployed 208 (5) 3.19 ±
1.52

<.001a 2.73 ±
1.18

<.001a 4.60 ±
1.43

<.001a 4.71 ±
3.39

.006a

Retired 343 (8.3) −1.40 ±
1.21

<.05 0.46 ±
0.94

.34 0.14 ±
1.14

.81 2.62 ±
2.70

.06

Student 586
(14.2)

1.83 ±
0.97

<.001a 0.91 ±
0.75

.018 3.52 ±
0.91

<.001a −0.04 ±
2.15

.97

Pupil 113 (2.7) 1.98 ±
2.03

.06 1.49 ±
1.58

.06 5.17 ±
1.91

<.001a 1.39 ±
4.52

.55

Self-Employed 287 (7) −0.74 ±
1.31

.27 −0.51 ±
1.02

.33 −0.63 ±
1.23

.32 −1.86 ±
2.93

.21

Employed (Ref.) 2589
(62.7)

– – – – – – – –
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the number of recovered individuals and infections was
significantly associated with lower stress (recovered: B =
− 1.71, 95% CI = − 2.72, − 0.70, p < .001; infected: B = −
6.30, 95% CI = − 11.98, − 0.62, p < .001), anxiety (recov-
ered: B = − 1.73, 95% CI = − 2.51, − 0.95, p < .001; in-
fected: B = − 7.89, 95% CI = − 12.28, − 3.50, p < .001),
depression (recovered: B = − 2.04, 95% CI = − 2.99, −
1.09, p < .001; infected: B = − 7.58, 95% CI = − 12.96, −
2.20, p < .001) and lower scores in the IES-R (recovered:
B = − 4.36, 95% CI = − 6.59, − 2.13, p < .001; infected:
B = − 12.76, 95% CI = − 25.36, − 0.16, p < .001). Further,
the belief that COVID-19 cannot be transmitted via air,
was significantly associated with lower stress (B = − 2.17,
95% CI = − 2.94, − 1.4, p < .001), anxiety (B = − 1.45, 95%
CI = − 2.05, − 0.85, p < .001), depression (B = − 1.80, 95%
CI = − 2.53; − 1.07, p < .001) and lower scores in the IES-
R (B = − 3.74, 95% CI = − 5.46, − 2.02, p < .001).
The most prominent source of health information

about COVID-19 was the internet (56.3%), followed by
TV (30.3%) and radio (7.3). Internet as preferred source
of information was significantly associated with higher
stress (B = 1.37, 95% CI = − 0.89, 3.63) and depression (B
1.04, 95% CI = − 0.82, 2.90) as compared to the reference

category “TV”. Most of the respondents (84.9%) were
highly satisfied or somewhat satisfied with the available
health information. Satisfaction with the health informa-
tion was significantly associated with lower anxiety (B =
− 2.44, 95% CI = − 4.21, − 0.67, p = .007), while dissatis-
faction with the provided information was associated
with higher stress (B = 4.26, 95% CI = 0.93, 7.59, p =
.012).
Most of the participants stated that they are very

confident (20.8%) or confident (58.6%) regarding the
diagnostic capabilities of the health system, while 18.5%,
respectively, 2.1% were rather not confident or not
confident at all. Less confidence in the doctor’s ability to
diagnose COVID-19 was significantly related to higher
stress (B = − 2.72, 95% CI = − 3.19, − 2.25, p < .001), anx-
iety (B = − 1.99, 95% CI = − 2.36, − 1.62, p < .001), de-
pression (B = − 2.70, 95% CI = − 3.15, − 2.25, p < .001)
and a higher IES-R score (B = − 4.77, 95% CI = − 5.82, −
3.72, p < .001). 71.5% were very worried or somewhat
worried about other family members getting COVID-19,
while 41.6% of the respondents were very worried or
somewhat worried about their children getting infected.
High levels of concern about other family members or

Table 1 Linear regression results of demographic variables associated with the psychological impact of the 2020 COVID-19 outbreak
measured with DASS-Subscales and the IES-R (Continued)

Variables N (%)
M (SD)

Stress Anxiety Depression Impact of Event

R2 B (95%
CI)

p R2 B (95%
CI)

p R2 B (95%
CI)

p R2 B (95%
CI)

p

Daily working routine only (Self-)Employed (N = 2876)

Home Office 1438
(50)

−0.71 ±
0.74

.06 −1.31 ±
0.57

<.001a −2.28 ±
0.70

<.001a −2.34 ±
1.65

.005a

Holiday 153 (5.3) 0.12 ±
1.78

.89 −0.32 ±
0.77

.63 −1.09 ±
1.68

.20 −2.03 ±
3.95

.31

Sick Leave 78 (2.7) 0.004 3.96 ±
2.45

.002a 0.012 4.80 ±
1.89

<.001a 0.015 4.17 ±
2.31

<.001a 0.005 8.93 ±
5.43

.001a

Others 588
(20.4)

−0.08 ±
1.00

.87 −0.32 ±
0.77

.41 −1.41 ±
0.94

.003a 0.10 ±
2.22

.93

Normal (Ref.) 619
(21.5)

– – – – – – – –

Hours per day spent at home
(Continuous)

21.22
(4.17)

0.005 0.19 ±
0.08

<.001 0.002 0.10 ±
0.06

.002 0.005 0.18 ±
0.07

<.001 0.001 0.13 ±
0.18

.14

Contact to family/friends outside

Several times a day 2270
(55)

−1.21 ±
2.71

.38 −2.52 ±
2.10

.018* −3.23 ±
2.57

.014a −1.30 ±
6.01

.67

Daily 888
(21.5)

−1.47 ±
2.77

.30 −2.87 ±
2.14

.009a −3.23 ±
2.62

.016a −2.50 ±
6.13

.42

Every few days 762
(18.5)

0.002 −2.29 ±
2.78

.11 0.004 −3.51 ±
2.15

.001a 0.003 −3.69 ±
2.64

.006a 0.003 −4.58 ±
6.17

.15

Once in a Week 143 (3.5) −1.54 ±
3.21

.35 −1.64 ±
2.48

.20 −2.87 ±
3.04

.06 −1.87 ±
7.11

.61

Never (Ref.) 63 (1.5) – – – – – – – –

Notes. Descriptive statistics are presented as mean and standard deviations in parentheses for continuous predictor variables or n (%) for categorical
predictor variables
a = significant after Bonferroni Holm adjustment for multiple comparisons
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Table 2 Linear regression results of physical health variables associated with the psychological impact of the 2020 COVID-19
outbreak measured with DASS-Subscales and the IES-R

Variables N (%)
M (SD)

Stress Anxiety Depression Impact of Event

R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p

Subjective health
status

5-point Likert scale 4.24 (0.71) 0.100 −4.83 ±
0.44

<.001 0.100 −3.76 ±
0.34

<.001 0.095 −4.46 ±
0.42

<.001 0.051 −7.68 ±
1.01

<.001

(Continuous) – – – – – – – –

Pre-existing condition

Yes 794 (19.2) 0.004 1.83 ± 0.84 <.001 0.020 2.10 ± 0.65 <.001 0.004 1.67 ± 0.79 <.001 0.005 4.26 ± 1.86 <.001

No (Ref.) 3332 (80.8) – – – – – – – –

Fever

Yes 75 (1.8) 0.001 2.70 ± 2.47 .032 0.003 3.17 ± 1.91 .001 0.001 2.40 ± 2.34 .045 0.002 7.24 ± 5.48 .010

No (Ref.) 4051 (80.8) – – – – – – – –

Chills

Yes 149 (3.6) 0.018 7.77 ± 1.76 <.001 0.026 7.30 ± 1.35 <.001 0.014 6.40 ± 1.67 <.001 0.011 13.36 ±
3.91

<.001

No (Ref.) 3977 (96.4) – – – – – – – –

Headache

Yes 1925 (46.7) 0.056 5.15 ± 0.64 <.001 0.034 3.09 ± 0.50 <.001 0.042 4.24 ± 0.61 <.001 0.017 6.27 ± 1.46 <.001

No (Ref.) 2201 (53.3) – – – – – – – –

Myalgia

Yes 936 (22.7) 0.020 3.62 ± 0.78 <.001 0.022 2.97 ± 0.60 <.001 0.018 3.27 ± 0.74 <.001 0.006 4.42 ± 1.75 <.001

No (Ref.) 3190 (77.3) – – – – – – – –

Cough

Yes 886 (21.5) 0.006 1.97 ± 0.80 <.001 0.008 1.87 ± 0.62 <.001 0.002 1.23 ± 0.76 .002 0.003 3.19 ± 1.78 <.001

No (Ref.) 3240 (78.5) – – – – – – –

Respiratory problems

Yes 222 (5.4)
3904 (94.6)
(5.4)

0.016 1.97 ± 0.80 <.001 0.050 8.32 ± 1.11 <.001 0.013 5.22 ± 1.38 <.001 0.008 9.64 ± 3.24 <.001

No (Ref.) 3940 (94.6) – – – – – – – –

Dizziness

Yes 631 (15.3) 0.053 6.90 ± 0.89 <.001 0.070 6.14 ± 0.69 <.001 0.047 6.19 ± 0.85 <.001 0.025 10.54 ±
2.01

<.001

No (Ref.) 3495 (84.7) – – – – – – – –

Coryza

Yes 1307 (31.7) 0.007 1.89 ± 0.71 <.001 0.006 1.41 ± 0.55 <.001 0.002 1.05 ± 0.67 .002 0.000 1.15 ± 1.58 .15

No (Ref.) 2819 (68.3) – – – – – – – –

Sore throat

Yes 968 (23.5) 0.019 3.53 ± 0.77 <.001 0.021 2.85 ± 0.60 <.001 0.008 2.11 ± 0.74 <.001 0.007 4.66 ± 1.72 <.001

No (Ref.) 3158 (76.5) – – – – – – – –

Medical treatment in the past 14 days

Yes 342 (8.3) 0.009 3.68 ± 1.19 <.001 0.010 2.98 ± 0.92 <.001 0.007 3.21 ± 1.13 <.001 0.004 5.59 ± 2.65 .010

No (Ref.) 3784 (91.7) – – – – – – – –

Direct contact with individual in the past 14 days with confirmed infection

Yes 107 (2.6) 0.000 1.41 ± 2.08 .19 0.002 2.36 ± 1.61 .004 0.001 1.90 ± 1.97 .06 0.000 3.61 ± 4.61 .12
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children were significantly associated with higher stress
(family members: B = 5.39, 95% CI = 3.43, 7.35, p < .001;
children: B = 5.21, 95% CI = 3.85, 6.57, p < .001), anxiety
(family members: B = 4.16, 95% CI = 2.64, 5.68, p < .001;
children: B = 4.48, 95% CI = 3.43, 5.53, p < .001), depres-
sion (family members: B = 2.97, 95% CI = 1.09, 4.85, p =
.002; children: B = 4.48, 95% CI = 3.43, 5.53, p < .001),
and more psychological impact of the outbreak (family
members: B = 10.47, 95% CI = 6.12, 14.82, p < .001; chil-
dren: B = 12.10, 95% CI = 9.09, 15.11, p < .001).
Almost half of the participants (49.8%) thought that an

own infection was likely or very likely, but the majority
(92.2%) believed that it was very likely or somewhat
likely to survive a COVID-19 infection. Higher perceived
likelihood of being infected with COVID-19 was signifi-
cantly associated with higher stress (B = 2.94, 95% CI =
1.49, 4.39, p < .001) and depression (B = 2.40, 95% CI =
1.02, 3.78, p < .001), while a higher perceived likelihood
of surviving COVID-19 infection was significantly asso-
ciated with less stress (B = − 4.71, 95% CI = − 6.26, −
3.16, p < .001), anxiety (B = − 5.04, 95% CI = − 6.59, −
4.21, p < .001), depression (B = − 4.18, 95% CI = − 5.65,
2.71, p < .001) and impact of event (B = − 14.35, 95%
CI = − 17.76, − 10.94, p < .001). For details, see Table 3.

Associations with precautionary measures
97.3% of the participants stated, that they were mostly
or always washing their hands thoroughly, 81.6% were
mostly or always washing their hands immediately after
touching a potentially infectious object, 78.68% were
mostly or always covering their mouth when sneezing or
coughing, 66.4% were mostly or always washing their
hands immediately after sneezing or coughing, 64.6%
mostly or always avoided sharing utensils, 20.6% re-
ported that they are mostly or always wearing gloves
while shopping and 3.7% reported to frequently wear
face masks. Covering the mouth while coughing and
sneezing was significantly associated with higher stress
(B = 0.35, 95% CI = 0.08, 0.62, p = .011), anxiety (B =
0.32, 95% CI = 0.11, 0.53, p < .002), and higher scores in
the IES-R (B = 1.77, 95% CI = 1.17, 2.37, p < .001). Wash-
ing hands thoroughly was significantly associated with
lower depression (B = − 0.62, 95% CI = − 1.20, − 0.04,
p = .036) and higher scores in the IES-R (B = 2.89, 95%
CI = 1.53, 4.25, p < .001). Washing hands immediately
after coughing or sneezing and washing hands after
touching contaminated objects was significantly associ-
ated with higher anxiety (coughing/sneezing: B = 0.43,
95% CI = 0.21, 0.65, p < .001; touching objects: B = 0.53,

Table 2 Linear regression results of physical health variables associated with the psychological impact of the 2020 COVID-19
outbreak measured with DASS-Subscales and the IES-R (Continued)

Variables N (%)
M (SD)

Stress Anxiety Depression Impact of Event

R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p

No (Ref.) 4019 (97.4) – – – – – – – –

Indirect contact with individual in the past 14 days with confirmed infection

Yes 202 (7.3) 0.003 2.25 ± 1.27 <.001 0.003 1.74 ± 0.98 <.001 0.003 2.05 ± 1.20 <.001 0.002 3.71 ± 2.81 <.01

No (Ref.) 3824 (92.7) – – – – – – – –

Contact with individual with suspected infection

Yes 544 (13.2) 0.004 2.02 ± 0.97 <.001 0.004 1.60 ± 0.75 <.001 0.002 1.31 ± 0.92 <.001 0.003 4.11 ± 2.16 <.001

No (Ref.) 3582 (86.8) – – – – – – – –

Contact with infectious materials individual

Yes 1472 (35.7) 0.001 0.79 ± 0.69 .024 0.003 0.88 ± 0.53 .001 0.001 0.85 ± 0.65 .011 0.000 0.80 ± 1.53 .31

No (Ref.) 2654 (64.3) – – – – – – – –

Hospitalization in the past 14 days

Yes 17 (0.4) 0.001 3.91 ± 5.16 .14 0.000 2.59 ± 3.99 .20 0.001 4.20 ± 4.89 .09 0.000 6.55 ±
11.44

.26

No (Ref.) 4109 (99.6) – – – – – – – –

Testing for COVID-19 in the past 14 days

Yes 62 (1.5) 0.003 4.49 ± 2.71 <.01 0.001 2.20 ± 2.10 .041 0.002 3.86 ± 2.57 .003 0.000 3.48 ± 6.03 .26

No (Ref.) 4064 (98.5) – – – – – – – –

Quarantine in the past 14 days

Yes 177 (4.3) 0.003 2.80 ± 1.63 <.001 0.005 3.04 ± 1.26 <.001 0.003 2.82 ± 1.54 <.001 0.003 6.69 ± 3.61 <.001

No (Ref.) 3949 (95.7) – – – – – – – –

Notes. Descriptive statistics are presented as mean and standard deviations in parentheses for continuous predictor variables or n (%) for categorical
predictor variables
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Table 3 Linear regression results of variables related to concerns and knowledge associated with the psychological impact of the
2020 COVID-19 outbreak measured with DASS-Subscales and the IES-R

Variables N (%) Stress Anxiety Depression Impact of Event

R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p

Transmission via droplets

Yes 4077 (98.8) 2.41 ± 3.60 .98 −0.03 ± 2.79 .98 −0.92 ± 3.41 .60 6.85 ± 7.99 .09

No 14 (0.3) 0.000 6.26 ± 6.71 .06 0.000 5.00 ± 5.20 .06 0.001 4.51 ± 6.36 .16 0.000 15.53 ± 14.89 <.05

Unsure (Ref.) 35 (0.8) – – – – – – – –

Transmission via contaminated objects

Yes 2767 (67.1) 0.67 ± 0.75 .08 0.57 ± 0.58 .06 0.60 ± 0.71 .10 0.11 ± 1.67 .90

No 236 (5.7) 0.001 −1.09 ± 1.52 .16 0.002 − 1.05 ± 1.18 .08 0.001 −0.97 ± 1.44 .19 0.000 −3.16 ± 3.37 .07

Unsure (Ref.) 1123 (27.2) – – – – – – – –

Transmission via air

Yes 978 (23.7) 0.27 ± 0.91 .55 0.60 ± 0.70 .10 0.21 ± 0.86 .64 0.70 ± 2.01 .49

No 1929 (46.8) 0.004 −2.17 ± 0.77 <.001a 0.006 −1.45 ± 0.60 <.001a 0.003 −1.80 ± 0.73 <.001a 0.003 −3.74 ± 1.72 <.001a

Unsure (Ref.) 1219 (29.5) – – – – – – – –

Knowledge about increasing infections

Yes 4112 (99.7) 0.001 −6.30 ± 5.68 .030 0.003 −7.89 ± 4.39 <.001 0.002 −7.58 ± 5.38 .006 0.001 −12.76a ±
12.60 12.60

.047

No (Ref.) 14 (0.3) – – – – – – – –

Knowledge about increasing deaths

Yes 4088 (99.1) 0.000 −1.86 ± 3.46 .29 0.000 −1.54 ± 2.68 .26 0.000 −2.36 ± 3.28 .16 0.000 −0.09 ± 7.67 .98

No (Ref.) 38 (0.9) – – – – – – –

Knowledge about increasing recoveries

Yes 3619 (87.7) 0.003 −1.71 ± 1.01 <.001 0.005 −1.73 ± 0.78 <.001 0.004 −2.04 ± 0.95 <.001 0.004 −4.36 ± 2.23 <.001

No (Ref.) 507 (12.3) – – – – – – – –

Main source of information

Internet 2324 (56.3) 1.37 ± −2.26 <.001a 0.30 ± −0.73 .30 1.04 ± −1.86 <.001a −0.21 ± 1.65 .80

Radio 303 (7.3) 0.03 ± −0.01 .97 0.58 ± −0.50 .28 0.12 ± −0.07 .85 0.99 ± 3.01 .52

Family/Friends 78 (1.9) 0.005 0.91 ± 0.19 .47 0.003 1.23 ± −0.03 .21 0.004 1.28 ± 0.21 .28 0.001 1.41 ± 5.49 .61

Others (e.g.
newspapers)

169 (4.1) −1.93 ± 0.25 .029 −1.75 ± 0.80 .011a −1.40 ± 0.27 .10 −4.15 ± 3.86 .035

TV (Ref.) 1252 (30.3) – – – – – – – –

Satisfaction with information

Very satisfied 1696 (41.1) −1.92 ± 2.28 .10 −2.44 ± 1.77 .007a −2.56 ± 2.16 .020 −3.84 ± 5.08 .14

Somewhat
satisfied

1974 (47.8) 0.26 ± 2.27 .82 −1.28 ± 1.76 .16 −0.70 ± 2.15 .53 −1.53 ± 5.06 .55

Not very
satisfied

294 (7.1) 0.012 2.00 ± 2.54 .12 0.011 0.18 ± 1.97 .86 0.015 1.19 ± 2.41 .33 0.005 2.07 ± 5.66 .47

Not satisfied at
all

72 (1.7) 4.26 ± 3.33 .012a 1.17 ± 2.59 .38 2.34 ± 3.16 .15 1.96 ± 7.43 .61

Do not know
(Ref.)

90 (2.2) – – – – – – – –

Confidence in diagnosis capability

4-point Likert
scale

2.98 (0.70) 0.030 −2.72 ± 0.47 <.001 0.027 −1.99 ± 0.37 <.001 0.033 −2.70 ± 0.45 <.001 0.019 −4.77 ± 1.05 <.001

(Continuous) – – – – – – – –

Likelihood of own infection

Very likely 467 (11.3) 2.94 ± 1.45 <.001a 1.24 ± 1.12 .030 2.40 ± 1.38 .001a 2.29 ± 3.23 .16
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95% CI = 0.29, 0.77, p < .001) and higher scores in the
IES-R (coughing/sneezing: B = 1.96, 95% CI = 1.34, 2.58,
p < .001; touching objects: B = 2.25, 95% CI = 1.57, 2.93,
p < .001). Wearing masks and gloves was significantly as-
sociated with higher stress (masks: B = 0.74, 95% CI =
0.32, 1.16, p < .001; gloves: B = 0.61, 95% CI = 0.39, 0.83,
p < .001), anxiety (masks: B = 0.83, 95% CI = 0.51, 1.15,
p < .001; gloves: B = 0.63, 95% CI = 0.46, 0.80, p < .001),
depression (only wearing gloves: B = 0.46, 95% CI = 0.25,
0.67, p < .001), and higher scores in the IES-R (masks:
B = 2.28, 95% CI = 1.36, 3.20, p < .001; gloves: B = 2.11,
95% CI = 1.63, 2.59, p < .001).

The majority (83.1%) of the participants continued
their physical activity during the last 14 days. Physical
activity was significantly associated with lower stress
(B = − 0.90, 95% CI = − 1.13, − 0.67, p < .001), anxiety
(B = − 0.65, 95% CI = − 0.83, − 0.47, p < .001), depression
(B = − 0.89, 95% CI = − 1.11, − 0.67, p < .001) and lower
scores in the IES-R (B = − 1.50, 95% CI = − 2.02, − 0.98,
p < .001). 15.4% of the individuals always or often felt
that too much unnecessary worry had been made about
COVID-19. Interestingly, this belief was associated with
higher stress (B = 0.81, 95% CI = 0.50, 1.12, p < .001),
anxiety (B = 0.51, 95% CI = 0.27, 0.75, p < .001),

Table 3 Linear regression results of variables related to concerns and knowledge associated with the psychological impact of the
2020 COVID-19 outbreak measured with DASS-Subscales and the IES-R (Continued)

Variables N (%) Stress Anxiety Depression Impact of Event

R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p

Somewhat
likely

1587 (38.5) −0.36 ± 1.20 .56 −0.98 ± 0.93 .039 −0.18 ± 1.14 .75 −2.59 ± 2.67 .06

Not very likely 1344 (32.6) 0.025 −1.95 ± 1.22 .002a 0.020 −2.08 ± 0.95 <.001a 0.015 −1.30 ± 1.16 .028 0.014 −4.29 ± 2.72 .002a

Not likely at all 348 (8.4) −3.75 ± 1.56 <.001a −3.23 ± 1.21 <.001a −2.48 ± 1.48 .001a −9.43 ± 3.47 <.001a

Do not know
(Ref.)

380 (9.2) – – – – – – – –

Likelihood of surviving

Very likely 2169 (52.6) −4.71 ± 1.55 <.001a −5.04 ± 1.19 <.001a −4.18 ± 1.47 <.001a −14.35 ± 3.41 <.001a

Somewhat
likely

1632 (39.6) −2.61 ± 1.57 .001a −3.05 ± 1.21 <.001a −2.40 ± 1.49 .002a −8.58 ± 3.46 <.001a

Not very likely 92 (2.2) 0.018 0.78 ± 2.65 .56 0.034 1.08 ± 2.03 .30 0.019 1.83 ± 2.51 .15 0.031 −0.33 ± 5.83 .91

Not likely at all 31 (0.8) −0.78 ± 4.06 .71 0.11 ± 3.12 .95 1.26 ± 3.84 .52 0.80 ± 8.95 .86

Do not know
(Ref.)

202 (4.9) – – – – – – – –

Concerns about family members

Very worried 1215 (29.4) 5.39 ± 1.96 <.001a 4.16 ± 1.52 <.001a 2.97 ± 1.88 .002a 10.47 ± 4.35 <.001a

Somewhat
worried

1737 (42.1) 0.89 ± 1.93 .37 0.62 ± 1.50 .42 −0.83 ± 1.86 .38 0.51 ± 4.29 .82

Not very
worried

871 (21.1) 0.068 −2.06 ± 2.00 .043 0.061 −1.36 ± 1.55 .09 0.042 −2.49 ± 1.92 .011a 0.069 −6.12 ± 4.42 .007a

Not worried at
all

183 (4.4) −2.36 ± 2.41 .05 −0.70 ± 1.87 .46 −2.46 ± 2.31 .037 −7.63 ± 5.34 .005a

Do not know
(Ref.)

120 (2.9) – – – – – – – –

Concerns about children

Very worried 262 (18.1) 5.21 ± 1.36 <.001a 4.48 ± 1.05 <.001a 2.53 ± 1.29 <.001a 12.10 ± 3.01 <.001a

Somewhat
worried

340 (23.5) 1.47 ± 1.21 .017 0.43 ± 0.94 .36 −1.38 ± 1.15 .019a 4.18 ± 2.68 .002a

Not very
worried

645 (44.5) 0.017 −0.62 ± 0.92 .19 0.024 −1.49 ± 0.71 <.001a 0.014 −2.24 ± 0.88 <.001a 0.023 −3.61 ± 2.04 <.001a

Not worried at
all

184 (12.7) −1.56 ± 1.60 .06 −1.09 ± 1.24 .09 −2.39 ± 1.52 .02a −3.96 ± 3.55 .029a

Do not know
(Ref.)

17 (1.2) – – – – – – – –

Notes. Descriptive statistics are presented as mean and standard deviations in parentheses for continuous predictor variables or n (%) for categorical
predictor variables
asignificant after Bonferroni Holm adjustment for multiple comparisons
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depression (B = 0.90, 95% CI = 0.61, 1.19, p < .001) and
higher scores in the IES-R (B = 1.16, 95% CI = 0.48, 1.84,
p < .001). For details see Table 4.

Need for additional health information
Almost all participants asked for additional information
about COVID-19. Most frequently mentioned were ad-
vices on how to treat an infection (62.4%), more infor-
mation about coping strategies for psychological stress
(51.1%), ways to strengthen the immune system (50.9%)
and information about the regional development of the
infection (46%). 24.8% requested detailed information
about how to prevent an infection and 23% of the indi-
viduals needed further information for victims of domes-
tic violence. For details, see Fig. 2. The need for the
respective information was significantly associated with
higher stress, anxiety, depression and psychological im-
pact of the event (data not shown).

Discussion
This study aimed to examine the psychosocial correlates
during the initial state of COVID-19 pandemic in
Austria, using a cross-sectional study design. 43.3% of
the participants rated the psychological impact of the
COVID-19 outbreak as moderate (5.6%) or severe
(37.7%). 26.5% reported moderate (13.3%) to severe
(13.2%) depression; 20.3% moderate (8.9%) to severe
(11.4%) anxiety and 21.2% were considered to suffer
from moderate (10.5%) or severe stress (10.7%). As com-
pared to a recently published Chinese study on the psy-
chological correlates of the COVID-19 outbreak [4],
which was conducted at the same developmental stage
of the outbreak in Austria, several differences emerged.
The Chinese study population reported a higher psycho-
logical impact of the COVID-19 pandemic as compared
to the Austrian study population. Furthermore, signifi-
cant differences could be observed in depression, anxiety
and stress. The Austrian study population showed higher
values in all three categories as compared to the Chinese
sample. One possible explanation for these findings
could be the low level of information, which was avail-
able at the time of the COVID-19 outbreak in China and
the assumption that COVID-19 virus was seen as a re-
gional Chinese problem. At the time of the survey in
Austria, COVID-19 has already been classified as a pan-
demic, which could have led to increased stress, depres-
sion and anxiety among the Austrian population due to
its global spread and the perceived threat and the feeling
of insecurity. For example, there is evidence that the feel-
ing of being unsafe is associated with an increased level of
psychological distress [11]. These increased values could
in turn have been the reason for the Austrian population’s
compliance with the government’s measures.

Results showed that 56.3% of the participants used the
internet as main source of information. This is in line
with recent COVID-19 research from China [4]. Inter-
estingly, using the internet was positively associated with
depression, anxiety and stress. This is not surprising as,
on the internet or in social media in particular, informa-
tion is available which is not necessarily based on well-
founded facts. This could lead to confusion and uncer-
tainty among individuals regarding the health policies
taken to avoid the spreading of the COVID-19 virus. Re-
latedly, downplaying and unacceptability of the serious-
ness of the COVID-19 pandemic was associated with
depression, stress, and anxiety. In contrast, being aware
of the hazards of the COVID-19 pandemic (e.g., increas-
ing numbers of infections, transmission routes, etc.) was
associated with decreased depression, stress and anxiety.
On the other hand, elevated levels of anxiety, depression,
and stress could also trigger internet use in order to get
more information and counter uncertainty.
15.4% of the Austrian population were downplaying

the seriousness of this pandemic. Interestingly, this belief
was associated with higher stress, anxiety, depression and
psychological impact of the event. This could be an indi-
cator for an emotion regulation strategy like, for example,
suppression of emotions, which is associated with in-
creased values of depression, anxiety and stress [12–14].
In contrast to the findings in China [4], within the

Austrian study population most of the precautionary
measures like, for example, washing hands or covering
the mouth when sneezing or coughing, were associated
with higher stress, anxiety, depression and/or psycho-
logical impact of event. The increasing awareness of pre-
cautions to avoid infection with the virus in the context
of the COVID-19 pandemic may have led to insecurity
and subsequently to increased anxiety, stress and depres-
sion [11]. On the other hand, elevated levels of anxiety,
depression and stress could have driven the uptake of
preventive efforts. Specifically, according to several the-
ories of health behavior, perceived threat and vulnerabil-
ity could trigger behavior change [15–17].
Results of the present study could help defining psy-

chological risk groups that are particularly affected by
the COVID-19 pandemic. In line with previous studies
from China [4, 18, 19], women and students seem to ex-
perience elevated psychological symptoms related to this
virus pandemic as compared to men and employed indi-
viduals. The sex difference is in line with evidence sug-
gesting that women are more vulnerable to stress and
more likely to develop posttraumatic stress disorder than
men [20–22]. Furthermore, in this exceptional situation,
women are faced with additional tasks, thus possibly im-
posing further burden. Specifically, in Austria, 48.8% of
the women in our sample worked via home office. Many
of them have to support their children in learning, since
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all schools were shut down. Hence, supporting women
in this situation might be especially important.
Students and unemployed individuals were also found

to experience a comparably strong psychological impact
of the outbreak of COVID-19. Students were particularly
affected by the COVID-19 pandemic as there were no
lectures, examination regulations were not clarified and
thus students had to fear for their scholarships. In
Austria, the first intervention for students, which was
implemented after the survey, was a comparably fast
transition from classroom teaching to digital/virtual
teaching. Students, who needed more supervision were
offered video conferences with their supervisors. Add-
itionally, two weeks after the universities were closed,

the Austrian government declared the summer semester
as “neutral” semester, which means that students do not
lose their financial aid. Furthermore, the government
aimed to provide detailed information about the further
course of the semester as fast as possible. An important
question that has not yet been clarified is whether and if
so, how written examinations can take place this semes-
ter. There is evidence that unemployment is associated
with decreased mental health [23, 24]. This psycho-
logical strain may have been further increased by the
COVID-19 pandemic, as prescribed courses cannot be
held and thus the conditions defined by the employment
office cannot be fulfilled. This increases concerns about
the future and financial security of this group. The

Table 4 Linear regression results of precautionary measures during the past 14 day associated with the psychological impact of the
2020 COVID-19 outbreak measured with DASS-Subscales and the IES-R

Variables M
(SD)

Stress Anxiety Depression Impact of Event

R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p R2 B (95% CI) p

Covering mouth while coughing or sneezing

5-point Likert scale (1 =
never to 5 = always;
continuous)

4.02
(1.23)

0.002 0.35 ± 0.27 .011 0.002 0.32 ± 0.21 .002 0.000 0.02 ± 0.26 .90 0.008 1.77 ± 0.60 <.001

Avoiding sharing utensils

5-point Likert scale (1 =
never to 5 = always;
continuous)

3.62
(1.49)

0.000 0.16 ± 0.22 .15 0.001 0.14 ± 0.17 .10 0.000 0.12 ± 0.21 .26 0.000 0.26 ± 0.49 .30

Thorough hand washing

5-point Likert scale (1 =
never to 5 = always;
continuous)

4.72
(0.54)

0.000 0.19 ± 0.61 .54 0.001 0.38 ± 0.47 .11 0.001 −0.62 ± 0.58 .036 0.004 2.89 ± 1.36 <.001

Washing hands immediately after coughing or sneezing

5-point Likert scale (1 =
never to 5 = always;
continuous)

3.78
(1.18)

0.000 0.19 ± 0.28 .19 0.004 0.43 ± 0.22 <.001 0.000 −0.19 ± 0.27 .17 0.009 1.96 ± 0.62 <.001

Wearing a face mask

5-point Likert scale (1 =
never to 5 = always;
continuous)

1.30
(0.79)

0.003 0.74 ± 0.42 <.001 0.006 0.83 ± 0.32 <.001 0.001 0.36 ± 0.40 .08 0.006 2.28 ± 0.92 <.001

Wearing gloves while shopping

5-point Likert scale (1 =
never to 5 = always;
continuous)

1.98
(1.50)

0.007 0.61 ± 0.22 <.001 0.013 0.63 ± 0.17 <.001 0.004 0.46 ± 0.21 <.001 0.017 2.11 ± 0.48 <.001

Washing hands after contact with potentially infectious objects

5-point Likert scale (1 =
never to 5 = always;
continuous)

4.28
(1.07)

0.003 0.56 ± 0.31 <.001 0.005 0.53 ± 0.24 <.001 0.000 0.20 ± 0.29 .18 0.010 2.25 ± 0.68 <.001

Physical activity

5-point Likert scale (1 =
never to 5 = always;
continuous)

3.19
(1.41)

0.014 −0.90 ± 0.23 <.001 0.012 −0.65 ± 0.18 <.001 0.015 −0.89 ± 0.22 <.001 0.008 −1.50 ± 0.52 <.001

Feeling that too much unnecessary worry has been made

5-point Likert scale (1 =
never to 5 = always;
continuous)

2.44
(1.07)

0.014 0.81 ± 0.31 <.001 0.017 0.51 ± 0.24 <.001 0.019 0.90 ± 0.29 <.001 0.008 1.16 ± 0.68 <.001
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Austrian government implemented special aid programs
for people who have lost their jobs due to the crisis. In
order to keep the rise in unemployment during the
COVID-19 pandemic as low as possible, companies were
offered various financial aid packages by the authorities.
Further follow-up studies are needed to clarify whether
these quick-acting measures will impact psychosocial
health of this risk group.
Interestingly, the group of self-employed individuals

apparently experienced less psychological impact during
the COVID-19 outbreak as compared to other profes-
sions. This could possibly be explained such that self-
employed individuals are often confronted with uncer-
tainties and have learnt to cope with it. Results of previ-
ous studies [4, 18], suggesting a higher level of education
to be associated with higher psychological distress could
not be confirmed. Rather, the findings of the present
study showed exactly the opposite and are in line with
results of Liu et al. (2020). Higher educated individuals
experienced a lower psychological impact during the
COVOD-19 pandemic. Liu et al. (2020) argued that
those with lower education level know less about coping
strategies during acute stress events, which in turn lead
to decreased adaptability and resilience as compared to
individuals with higher formal education. Another pos-
sible explanation could be that higher educated people
search more selectively for COVID-19 information and
can possibly better distinguish between evidence-based
and erroneous/biased information.
Further findings showed that the current state of health

was associated with psychological distress, thus supporting
previous research [26, 27]. Individuals who reported phys-
ical symptoms like cough, breathing problems or those

who rated their own state of health as bad experienced
more stress, anxiety, and depression. Reports from Austria
showed that the counseling centers for mental health
problems were completely overloaded during the initial
outspread of COVID-19, thus calling for an increase of
personnel resources in this area. It could also be shown
that participants needed more information about how to
treat an infection themselves, and that this need was sig-
nificantly associated with higher stress, anxiety, depression
and psychological impact of the event.
Of note, there is evidence that physical activity has a

positive effect on mental health [28–31]. Results showed
that this positive association could also be observed in
this exceptional situation. Physical activity was associ-
ated with less anxiety, depression and stress. Although
the findings are merely correlational, thus precluding
any causal effects (e.g., higher anxiety and depression
could also inhibit physical activity), based on previous
experimental evidence [32] the findings are compatible
with a mental health-protective role of physical activity.
The question arises under which conditions physical ac-
tivity could be encouraged in such an exceptional situ-
ation, especially since the strict regiments in many
countries do not allow the public to practice sports out-
side. To the contrary, many parks and green spaces in
cities are closed due to fear of a further spread of the
virus. In Austria, for example, the government did not
generally prohibit the practice of physical activities out-
doors, but encourages it in compliance with clearly de-
fined rules, such as keeping distance from strangers or
people who do not live in the same household.
This study has several limitations that need to be dis-

cussed: First, this study used a cross-sectional design,

Fig. 2 Need for essential further information and advice. Results of the item: “What information or advice are you missing in particular?”
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correlational design, which precludes any causal infer-
ences. Strictly speaking, we cannot conclude that the
COVID-19 pandemic impacted psychosocial well-being,
albeit it seems reasonable to interpret the data in such
way. Relatedly, because of the cross-sectional design psy-
chological associations with the COVID-19 pandemic
were related to a certain time point, which in this case
was the initial phase of the outbreak in Austria. Hence,
findings reflect a momentary state of affairs, which could
change rapidly, given the dynamic of the COVID-19
pandemic. Relatedly, associations among measures (e.g.,
health preventive behaviors and psychological symp-
toms) could be bidirectional. Second, there was a differ-
ent distribution between men and women with men
being underrepresented and an oversampling of individ-
uals with academic background. Hence, findings cannot
be regarded representative for the population in Austria.

Conclusion
43.3% of the study sample rated the psychological im-
pact of the COVID-19 outbreak as moderate (5.6%) or
severe (37.7%). Similarities and differences could be
found in the Chinese and the Austrian study population
related to the psychological impact on COVID-19, mani-
fested on the level of depression, anxiety and stress.
Chinese study population showed higher psychological
impact of the COVID-19 pandemic compared to the
Austrian participants, whereas the Austrian study popu-
lation reported higher scores in depression, anxiety and
stress as compared to the Chinese study participants.
Furthermore, precautionary measures were associated
with higher values of depression, anxiety and stress in
the Austrian study population compared to the Chinese
study population. Individuals with high educational
background within the Chinese population reported
higher values in depression, anxiety and stress as com-
pared to the Austrian participants. Similarities between
the Chinese and the Austrian study population could be
found in the identification of potentially vulnerable
groups related to the COVID-19 pandemic, suggesting
that, in both study populations, women and students ex-
perienced elevated psychological symptoms as compared
to other professional groups. In Austria, also un-
employed individuals seemed to show elevated psycho-
logical symptoms.
The findings of the present study may lead to the fol-

lowing recommendations: (1) early and rapid identifica-
tion of risk groups, like women, students, unemployed in
order to provide assistance; (2) downplaying and un-
acceptability of the seriousness of the COVID-19 pan-
demic seems to be associated with depression, stress,
and anxiety, which supports the necessity of evidence-
based information of the seriousness of the situation and
highlighting of the dangers of downplaying the

seriousness of the pandemic; (3) provision of easily ac-
cessible information regarding coping strategies for psy-
chological stress and advices on how to treat an
infection yourself, since the need for the respective in-
formation was associated with higher psychological bur-
den; (4) due to the high demand for psychological
counselling, staff reinforcement is needed in this area;
(5) using the internet was highly associated with depres-
sion, anxiety and stress and, which highlights the neces-
sity of education and information on the risks of using
social media to obtain information especially in this
context.
The present findings provide an orientation for the

identification of psychologically vulnerable groups and
for the development of psychological interventions. Fur-
ther, this study may contribute to international compari-
son. Especially the possibility to compare results from
China with those of a western country are crucial since,
to the author’s knowledge, studies on Asian populations
are currently the only source of information regarding
the psychological impact during the COVID-19 outbreak
and transcultural differences in psychosocial functioning
following major life events are likely. As this is the first
study on the psychological correlates during the
COVID-19 pandemic in a European country, it should
serve as a basis for further research.

Abbreviations
COVID-19: Coronavirus SARS-COV2 disease 2019; SARS-CoV-2: Severe acute
respiratory syndrome coronavirus 2; SARS: Severe acute respiratory
syndrome; DASS-21: Depression, Anxiety and Stress Scale; IES-R: Impact of
Event Scale-Revised; RS-11: Resilience Scale; WHO: World Health Organization

Acknowledgements
A big thank you to all the people who took the time to participate in the
survey despite the tense situation.

Authors’ contributions
CT and RS conceived the study and designed the questionnaire. RS analyzed,
RS and CT interpreted data. RS and KG performed statistical analyses and
prepared tables and figures. CT and AS drafted the manuscript. The authors
critically revised and approved the final draft of the manuscript.

Funding
The authors acknowledge the financial support by the University of Graz,
which is related to publication fees.

Availability of data and materials
Data are available upon request from the authors of the article.

Ethics approval and consent to participate
The study was approved by the local ethics committee of the University of
Graz, Austria (GZ: 39/59/63 ex 2019/20. The minimum age for participation in
the survey was set at 16 years, whereby on the basis of the Austrian
guidelines, parental consent was not required. All participants gave
electronic informed consent for the participation. The authors assert that all
procedures contributing to this work comply with the ethical standards of
the relevant national and institutional committees on human
experimentation and with the Helsinki Declaration of 1975, as revised in
2008. Participation in the study was anonymous.

Consent for publication
Not applicable.

Traunmüller et al. BMC Public Health         (2020) 20:1395 Page 15 of 16



Competing interests
The authors declare that they have no competing interests nor conflicts of
interests.

Received: 16 April 2020 Accepted: 1 September 2020

References
1. Cao Z, Zhang Q, Lu X, Pfeiffer D, Jia Z, Song H, et al. Estimating the effective

reproduction number of the 2019-nCoV in China. medRxiv. 2020; https://doi.
org/10.1101/2020.01.27.20018952.

2. Paules CI, Marston HD, Fauci AS. Coronavirus infections-more than just the
common cold. J Am Med Assoc. 2020; https://doi.org/10.1001/jama.2020.
0757.

3. Hawryluck L, Gold WL, Robinson S, Pogorski S, Galea S, Styra R. SARS control
and psychological effects of quarantine, Toronto, Canada. Emerg Infect Dis.
2004; https://doi.org/10.3201/eid1007.030703.

4. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate psychological
responses and associated factors during the initial stage of the 2019
coronavirus disease (COVID-19) epidemic among the general population in
China. Int J Environ Res Public Health. 2020; https://doi.org/10.3390/
ijerph17051729.

5. Christianson S, Marren J. The impact of event scale - revised (IES-R).
Medsurg Nurs. 2012;19.

6. Zhang MWB, Ho CSH, Fang P, Lu Y, Ho RCM. Methodology of developing a
smartphone application for crisis research and its clinical application.
Technol Health Care. 2014; https://doi.org/10.3233/THC-140819.

7. Robjant K, Robbins I, Senior V. Psychological distress amongst immigration
detainees: a cross-sectional questionnaire study. Br J Clin Psychol. 2009;
https://doi.org/10.1348/014466508X397007.

8. McAlonan GM, Lee AM, Cheung V, Cheung C, Tsang KWT, Sham PC, et al.
Immediate and sustained psychological impact of an emerging infectious
disease outbreak on health care workers. Can J Psychiatry. 2007; https://doi.
org/10.1177/070674370705200406.

9. Gloster AT, Rhoades HM, Novy D, Klotsche J, Senior A, Kunik M, et al.
Psychometric properties of the depression anxiety and stress Scale-21 in
older primary care patients. J Affect Disord. 2008; https://doi.org/10.1016/j.
jad.2008.01.023.

10. Nilges P, Essau C. Die depressions-angst-stress-Skalen: Der DASS – ein
Screeningverfahren nicht nur für Schmerzpatienten. Obere Extrem. 2015;
https://doi.org/10.1007/s00482-015-0019-z.

11. Dekker SWA, Schaufeli WB. The effects of job insecurity on psychological
health and withdrawal: a longitudinal study. Aust Psychol. 1995; https://doi.
org/10.1080/00050069508259607.

12. Beblo T, Fernando S, Klocke S, Griepenstroh J, Aschenbrenner S, Driessen M.
Increased suppression of negative and positive emotions in major
depression. J Affect Disord. 2012; https://doi.org/10.1016/j.jad.2012.03.019.

13. Campbell-Sills L, Barlow DH, Brown TA, Hofmann SG. Acceptability and
suppression of negative emotion in anxiety and mood disorders. Emotion.
2006; https://doi.org/10.1037/1528-3542.6.4.587.

14. Moore SA, Zoellner LA, Mollenholt N. Are expressive suppression and
cognitive reappraisal associated with stress-related symptoms? Behav Res
Ther. 2008; https://doi.org/10.1016/j.brat.2008.05.001.

15. Rosenstock IM, Strecher VJ, Becker MH. Social learning theory and the
health belief model. Health Educ Behav. 1988; https://doi.org/10.1177/
109019818801500203.

16. Rogers RW. A protection motivation theory of fear appeals and attitude
Change1. J Psychol. 1975; https://doi.org/10.1080/00223980.1975.9915803.

17. Schwarzer R. Health action process approach (HAPA) as a theoretical
framework to understand behavior change. Actual en Psicol. 2016; https://
doi.org/10.15517/ap.v30i121.23458.

18. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of
psychological distress among Chinese people in the COVID-19 epidemic:
implications and policy recommendations. General Psychiatry. 2020; https://
doi.org/10.1136/gpsych-2020-100213.

19. Liu D, Ren Y, Yan F, Li Y, Xu X, Yu X, et al. Psychological impact and
predisposing factors of the coronavirus disease 2019 (COVID-19) pandemic
on general public in China. SSRN Electron J. 2020; https://doi.org/10.2139/
ssrn.3551415.

20. Sareen J, Erickson J, Medved MI, Asmundson GJG, Enns MW, Stein M, et al.
Risk factors for post-injury mental health problems. Depress Anxiety. 2013;
https://doi.org/10.1002/da.22077.

21. Carpenter T, Grecian SM, Reynolds RM. Sex differences in early-life
programming of the hypothalamic-pituitary-adrenal axis in humans suggest
increased vulnerability in females: a systematic review. J Dev Orig Health
Dis. 2017; https://doi.org/10.1017/S204017441600074X.

22. Catuzzi JE, Beck KD. Anxiety vulnerability in women: a two-hit hypothesis.
Exp Neurol. 2014; https://doi.org/10.1016/j.expneurol.2014.01.023.

23. Reichert A, Tauchmann H. The causal impact of fear of unemployment on
psychological health. SSRN Electron J. 2012; https://doi.org/10.2139/ssrn.
1880938.

24. Jackson PR, Warr PB. Unemployment and psychological ill-health: the
moderating role of duration and age. Psychol Med. 1984; https://doi.org/10.
1017/S003329170001521X.

25. Creamer M, Bell R, Failla S. Psychometric properties of the impact of event
scale - revised. Behav Res Ther. 2003; https://doi.org/10.1016/j.brat.2003.07.
010.

26. Benyamini Y, Idler EL. Community studies reporting association between
self-rated health and mortality: additional studies, 1995 to 1998. Res Aging.
1999; https://doi.org/10.1177/0164027599213002.

27. Idler EL, Benyamini Y. Self-rated health and mortality: a review of twenty-
seven community studies. J Health Soc Behav. 1997; https://doi.org/10.2307/
2955359.

28. Paluska SA, Schwenk TL. Physical activity and mental health: current
concepts. Sports Med. 2000; https://doi.org/10.2165/00007256-200029030-
00003.

29. Morgan WP. Physical activity and mental health physical activity and mental
health; 2013; https://doi.org/10.4324/9780203782361.

30. Fuchs R, Klaperski S. Sportliche Aktivität und Stressregulation. In: Fuchs R,
Schlicht W, editors. Seelische Gesundheit und sportliche Aktivität [internet].
Göttingen: Hogrefe; 2012. p. 100–21.

31. Penedo FJ, Dahn JR. Exercise and well-being: a review of mental and
physical health benefits associated with physical activity. Curr Opin
Psychiatry. 2005; https://doi.org/10.1097/00001504-200503000-00013.

32. Roshanaei-Moghaddam B, Katon WJ, Russo J. The longitudinal effects of
depression on physical activity. Gen Hosp Psychiatry. 2009; https://doi.org/
10.1016/j.genhosppsych.2009.04.002.

33. Maercker A, Schützwohl M. Erfassung von psychischen Belastungsfolgen: die
impact of event Skala-revidierte version (IES-R). [assessment of post-
traumatic stress reactions: the impact of event scale-revised (IES-R).].
Diagnostica. 1998.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Traunmüller et al. BMC Public Health         (2020) 20:1395 Page 16 of 16

https://doi.org/10.1101/2020.01.27.20018952
https://doi.org/10.1101/2020.01.27.20018952
https://doi.org/10.1001/jama.2020.0757
https://doi.org/10.1001/jama.2020.0757
https://doi.org/10.3201/eid1007.030703
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3233/THC-140819
https://doi.org/10.1348/014466508X397007
https://doi.org/10.1177/070674370705200406
https://doi.org/10.1177/070674370705200406
https://doi.org/10.1016/j.jad.2008.01.023
https://doi.org/10.1016/j.jad.2008.01.023
https://doi.org/10.1007/s00482-015-0019-z
https://doi.org/10.1080/00050069508259607
https://doi.org/10.1080/00050069508259607
https://doi.org/10.1016/j.jad.2012.03.019
https://doi.org/10.1037/1528-3542.6.4.587
https://doi.org/10.1016/j.brat.2008.05.001
https://doi.org/10.1177/109019818801500203
https://doi.org/10.1177/109019818801500203
https://doi.org/10.1080/00223980.1975.9915803
https://doi.org/10.15517/ap.v30i121.23458
https://doi.org/10.15517/ap.v30i121.23458
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.2139/ssrn.3551415
https://doi.org/10.2139/ssrn.3551415
https://doi.org/10.1002/da.22077
https://doi.org/10.1017/S204017441600074X
https://doi.org/10.1016/j.expneurol.2014.01.023
https://doi.org/10.2139/ssrn.1880938
https://doi.org/10.2139/ssrn.1880938
https://doi.org/10.1017/S003329170001521X
https://doi.org/10.1017/S003329170001521X
https://doi.org/10.1016/j.brat.2003.07.010
https://doi.org/10.1016/j.brat.2003.07.010
https://doi.org/10.1177/0164027599213002
https://doi.org/10.2307/2955359
https://doi.org/10.2307/2955359
https://doi.org/10.2165/00007256-200029030-00003
https://doi.org/10.2165/00007256-200029030-00003
https://doi.org/10.4324/9780203782361
https://doi.org/10.1097/00001504-200503000-00013
https://doi.org/10.1016/j.genhosppsych.2009.04.002
https://doi.org/10.1016/j.genhosppsych.2009.04.002

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Participants
	Procedure
	Survey development
	Statistical analysis

	Results
	Survey respondents
	Associations with sociodemographic variables
	Associations with health status
	Associations with virus-specific knowledge and concerns
	Associations with precautionary measures
	Need for additional health information

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

