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A B S T R A C T

Background: The impact of Coronavirus disease (COVID-19) and the governmental restrictions on mental health have been reported for different countries. This study
evaluated mental health during COVID-19 lockdown in Austria and the effect of age, gender, income, work, and physical activity.
Methods: An online survey was performed through Qualtrics® after four weeks of lockdown in Austria to recruit a representative sample regarding gender, age,
education, and region. Indicators of mental health were quality of life (WHO-QOL BREF), well-being (WHO-5), depression (PHQ-9), anxiety (GAD-7), stress (PSS-10),
and sleep quality (ISI).
Results: In total, N = 1005 individuals were included (53% women). 21% scored above the cut off ≥10 points (PHQ-9) for moderate depressive symptoms, 119%
scored above the cut-off ≥10 points (GAD-7) for moderate anxiety symptoms, and 16% above the cut-off ≥15 points (ISI) for clinical insomnia. ANOVAs, Bonferroni-
corrected post-hoc tests, and t-tests showed highest mental health problems in adults under 35 years, women, people with no work, and low income (all p-
values < .05). Comparisons with a large Austrian sample recruited within the ATHIS 2014 study showed increases of depression and decreases of quality of life in
times of COVID-19 as compared to before COVID-19.
Conclusions: Depressive symptoms (21%) and anxiety symptoms (19%) are higher during COVID-19 compared to previous epidemiological data. 16% rated over the
cut-off for moderate or severe clinical insomnia. The COVID-19 pandemic and lockdown seems particularly stressful for younger adults (< 35 years), women, people
without work, and low income.

1. Introduction

The Coronavirus disease 2019 (COVID-19) pandemic and the gov-
ernmental restrictions impact our daily life in most parts of the world.
Although restrictions are effective to prevent the uncontrolled
spreading of COVID-19 [1], they might negatively affect mental health
[2]. It is common for individuals to feel stressed and worried in times of
pandemics, with fears of falling ill or dying, being socially excluded in
quarantine, or losing their work [3].

There is a rapidly increasing number of publications on mental
health in the pandemic and the governmental restrictions, respectively.
Many of them are statements or comments and report alarming im-
plications on emotional and social functioning [4] or an increased
vulnerability for mental health problems and suicidal behavior [5].

So far, there are a few empirical studies with regard to the effect of
the pandemic on mental health, some are already published as final
papers and others are available as preprints. Ahmad et al. [6] reported
25% suffering from anxiety in India, whereby work situation, income,
gender, and relationship status were correlated with mental health. A
large Italian study including 18,147 individuals found 37% with post-
traumatic stress symptoms, 17.3% with depression, 20.8% with anxiety,

7.3% with insomnia, 21.8% with high stress, and 22.9%with adjust-
ment disorder [7] whereby women and younger age were risk factors
for worse mental health. In Portugal, 7.6% suffered from severe de-
pression symptoms, 9.1% from severe anxiety symptoms, 9.3% from
severe stress symptoms, and 12.4% from severe obsessive-compulsive
symptoms [8] with having work and being more physical active pro-
tecting from mental health problems. In Brazil, mild to moderate
peritraumatic distress was found in 52% of the participants and severe
distress in 18.8% [9]. In Japan, [10] 18.1% with moderate to severe
depression and 11.4% to moderate to severe anxiety, whereby younger
age and unemployment were risk factors. Wang et al. [11] found higher
mean scores for PTSD symptoms and more than half of the participants
rated the psychological impact of the outbreak as moderate or severe
with an increase of 16.5% in moderate to severe depressive symptoms
and 28.8% in moderate to severe anxiety symptoms. Huang & Zhao
[12] reported a higher prevalence of general anxiety disorder (GAD),
especially in the younger population. However, the cut-off score for
GAD was set to a GAD-7 score higher or equal 9 points, which might
lead to an overestimation of GAD. Patients with GAD have an average
sum score of 14 points [13], higher or equal 9 points corresponds with
mild (5–9) or moderate (10–14) anxiety symptoms [14]. Another study
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from Spain measured levels of anxiety, stress, and depression during
COVID-19 and found lower levels of depression [15] compared to the
Chinese study mentioned above [11]. Interestingly, they reported
higher mean levels of stress, anxiety, and depression in younger adults
[15]. These results are in line with an study from India, which also
found high scores for depression, anxiety and stress in younger adults
[16]. Women and younger adults significantly felt more anxiety about
COVID-19 according to a study from Iran [17]. These results suggest
that especially women and younger adults suffer from the COVID-19
crisis. Also, children seem to suffer heavenly. Over 80% of parents
noticed a perceived change in their children's emotional state and be-
havior, with more difficulties in concentrating (76.6%), boredom
(52%), followed by irritability, restlessness, nervousness, or feelings of
loneliness. That was shown by a study on 1143 parents in Italy and
Spain, in which results were slightly higher for Spain compared to Italy
[18]. Besides younger individuals, infected individuals, individuals
with pre-existing mental health problems might be other groups more
vulnerable to mental health burden due to COVID-19 [4].

In Austria, measures against COVID-19 became obligatory on 16th
of March 2020 (COVID- 19 lockdown). To summarize entering public
places was strictly prohibited and only in some exceptions allowed (see
methods). The aim of this study was to evaluate mental health in a
representative adult sample in Austria after 4 weeks of lookdown
considering relevant influencing factors such as age [15], gender [19],
income, and job situation [20].

2. Methods

2.1. Study design

An online survey was performed with Qualtrics® [21] to measure
mental health during the COVID-19 restrictions in Austria. The survey
started after 4 weeks of quarantine in Austria and was performed for
two weeks (until April 30th, 2020). This measurement point was se-
lected because the scales used relate to the last two or four weeks.

2.2. Governmental restriction during the survey

In Austria, measures against COVID-19 became obligatory on 16th
of March 2020 (COVID- 19 lockdown). There were only the following
five exceptions of the ban to enter public places. Activities to avert an
immediate danger to life, limb, or property; professional activity (if
home-office is not possible); errands to cover necessary basic needs;
care and assistance for people in need of support; exercise outdoors
(e.g. running, walking) alone and with pets / people living in the same
household. A distance of at least 1 m to other people has to be ensured.

2.3. Study sample

A representative sample according to age, gender, education, and
region for Austria was recruited through Qualtrics panel. Participants
were contacted by Qualtrics project team who organized and co-
ordinated data collection. We aimed for a representative sample size
according to age, gender, education, and region of at least 1000 par-
ticipants. After recruiting the majority within the first few days, we
focused on the harder to reach niche segments (e.g. older respondents).
Demographic characteristics of the study sample (N = 1005) are pre-
sented in Table 1.

2.4. Measures

The following measures were applied. These measures were se-
lected, since they are validated in German and often used in the re-
search literature to assess mental health and psychological symptoms.

2.5. Quality of life (WHO-QOL BREF)

The WHOQOL-BREF [22] provides a reliable, valid, and brief as-
sessment of quality-of-life. The 26 items self-rating questionnaire
measures physical health, psychological health, social relationships,
and environment during the past two weeks. WHOQOL-BREF has good
to excellent psychometric properties of reliability and performs well in
preliminary tests of validity [23].

General norms for the WHOQOL-BREF domains were found to be
73.5 (SD = 18.1) for the Physical health domain, 70.6 (14.0) for
Psychological wellbeing, 71.5 (18.2) for Social relationships, and 75.1
(13.0) for the Environment domain [24]. Cronbach's alpha for the ex-
amined psychological domain was α = 0.86 in the current sample.

2.6. WHO-5 well-being

Well-being was measured with the WHO-5 questionnaire [25]. It
measures well-being with five self-rating items rated on six-point Likert
scales with higher score indicating higher well-being. The WHO-5 has
good psychometric properties [26,27]. The raw score therefore theo-
retically ranges from 0 (absence of well-being) to 25 (maximal well-
being). Because scales measuring health-related quality of life are
conventionally translated to a percentage scale from 0 (absent) to 100
(maximal), it is recommended to multiply the raw score by 4 [27] .
Cronbach's alpha was α = 0.90 in the current sample.

2.7. Perceived stress (PSS-10)

Stress-levels were assessed with the reliable and valid PSS-10 in-
cluding 10 items on a five-point scale ranging from 0 to 4 [28]. Parti-
cipants are asked to rate their stress-level over the last month. Cron-
bach's alpha was α = 0.89 in the current sample.

2.8. Depressive symptoms (PHQ-9)

Depressive symptoms were measured with the depression module of
the Patient Health Questionnaire, the PHQ-9 [29], with 9 self-rating

Table 1
Study sample characteristics (N = 1005).

Variable n %

Gender
Women 530 52.7
Men 475 47.3
Age
18–24 118 11.7
25–34 166 16.5
35–44 185 18.4
45–54 222 22.1
55–64 181 18.0
65+ 133 13.2
Region
Burgenland 35 3.5
Lower Austria 187 18.6
Vienna 218 21.7
Carinthia 66 6.6
Styria 149 14.8
Upper Austria 172 17.1
Salzburg 63 6.3
Tyrol 77 7.7
Vorarlberg 38 3.8

Education
No school education 1 0.1
Secondary School 26 2.6
Apprenticeship 321 31.9
High School 288 28.7
University 369 36.7

n: frequencies; %: percent.

C. Pieh, et al. Journal of Psychosomatic Research 136 (2020) 110186

2



items on a four point scale, from 0 to 3. Cut-off points are 5 for mild
depression, 10 for moderate depression and at least 15 for severe levels
of depression [30]. The 10-point cut-off was used in the present study to
define clinically relevant depression. Cronbach's alpha was α = 0.89 in
the current sample. Additionally, the PHQ-8 score was calculated [31]
in order to be able to compare the PHQ-8 of the present study with the
PHQ-8 of the Austrian Health Interview Survey 2014 (ATHIS) [32].
Cronbach's Alpha for the PHQ-8 was α = 0.88 in the current sample.
The 10-point cut-off was used for the PHQ-8 as well [31].

2.9. Anxiety (GAD-7)

Anxiety symptoms were measured with Generalized Anxiety
Disorder 7 scale (GAD-7) [14]. The GAD-7 is a validated [33] instru-
ment which measures anxiety with 7 self-rating items on a four point
scale, from 0 to 3. Cut-off points are 5 for mild, 10 for moderate and 15
for severe anxiety symptom levels. The 10-point cut-off was used in the
current study to define clinically relevant anxiety. Cronbach's alpha was
α = 0.90 in the current sample.

2.10. Sleep quality (ISI)

The Insomnia Severity Index (ISI) is a self-reported 7-item on a four
point scale (from 0 to 4) questionnaire measuring sleep quality and
insomnia with an excellent internal consistency (Cronbach α of 0.90
and 0.91) [34]. A cut-off score of 10 was optimal (86.1% sensitivity and
87.7% specificity) for detecting insomnia cases in the community
sample. The total score categories are 1) no clinically significant in-
somnia (< 7 points), 2) subthreshold insomnia (8–14 points), 3) clin-
ical insomnia (moderate severity) (15–21 points), and 4) clinical in-
somnia (severe) (22–28 points). The 15-point cut-off score was applied
in the present study to define clinically relevant insomnia. Cronbach's
alpha was α = 0.84 in the current sample.

2.11. Statistical analysis

All data were analyzed using SPSS version 24 (IBM Corp, Armonk,
NY, USA). Descriptive statistics were conducted to describe the demo-
graphic characteristics, scales mean values, and the prevalence of
mental health burden stratified by gender, age, income, work, and
physical activity reported in the representative Austrian sample.
ANOVAs (mental health scales as dependent variables and age group,
work, net income, and physical activity as between-subject variable),
and Bonferroni-corrected post-hoc tests were performed to compare the
impact on mental health in different age, work, net income, and phy-
sical activity groups. t-tests were calculated to compare differences on
mental health scales between gender. As effect size measure, η2 was
used to categorize small (η2 = 0.01), medium (η2 = 0.06), and large
(η2 = 0.14) effects for ANOVAs; Hedges'g was calculated for gender
(small effect: 0.2 to 0.5, medium effect: 0.5 to 0.8, large effect: > 0.8).
Moreover, t-tests were calculated to compare the results for the PHQ-8
and the WHOQOL-BREF psychological domain of the present study
with the results of these scales found in the ATHIS 2014 survey with
15,771 participants [32]. Chi-squared tests were performed to in-
vestigate differences between symptom severity categories and age,
gender, income, work, physical activity, and sample (current sample vs.
ATHIS 2014 sample). P-values of less than 0.05 were considered sta-
tistically significant (2-sided tests).

2.12. Ethical consideration

This study was conducted in accordance with the Declaration of
Helsinki and approved by the Ethics Committee of the Danube
University Krems, Austria (Ethical number: EK GZ 26/2018–2021). All
participants gave electronic informed consent for participation and
completing the questionnaires. Data was collected anonymous without
IP addresses or GPS tracking and this procedure was approved by the
data protection officer of the Danube-University Krems.

Table 2
Number of participants exceeding the cut-off score for moderate depression/anxiety/insomnia, measures of psychological health, wellbeing and stress by gender.

Gender

Male Female Total Statistic

PHQ-9 score < 10 397 (83.6) 397 (74.9) 7964(79.0) χ2 (1) = 11.36; p = .001
n (%)

≥10 78 (16.4) 133 (25.1) 211 (21.0)

GAD-7 score < 10 408 (85.9) 406 (76.6) 814 (81.0) χ2 (1) = 14.05; p < .001
n (%)

≥10 67 (14.1) 124 (23.4) 191 (19.0)

ISI score < 15 407 (85.7) 440 (83.0) 847 (84.3) χ2 (1) = 1.34; p = .25
n (%)

≥15 68 (14.3) 90 (17.0) 158 (15.7)

Total 475 (100) 530 (100) 1005 (100)
PHQ-9 M 5.39 6.90 6.19 t(1003) = −4.45; p < .001; g = 0.28

SD 5.08 5.58 5.40
GAD-7 M 5.12 6.49 5.84 t(1003) = −4.67; p < .001; g = 0.30

SD 4.41 4.85 4.70
ISI M 7.63 8.92 8.31 t(1003) = −3.62; p < .001; g = 0.23

SD 5.69 5.66 5.70
WHOQOL BREF (psychological domain) M 72.75 67.21 69.83 t(1003) =4.74; p < .001; g = 0.30

SD 18.56 18.45 18.70
WHO-5 M 15.62 14.54 15.05 t(1003) = 3.17; p = .002; g = 0.20

SD 5.31 5.44 5.40
PSS-10 M 14.44 17.34 15.97 t(1003) = −6.25; p < .001; g = 0.40

SD 6.77 7.80 7.47

p: p-values (2-tailed); n: frequencies; M: mean score; SD: standard deviation, χ2: Chi-square; F: F-test; ISI: Insomnia Severity Index, GAD-7 (Generalized Anxiety
Disorder 7 scale); PHQ-9: Patient Health Questionnaire 9 scale; PSS-10: Perceived Stress Scale 10; WHO-5: Well-being questionnaire of the World Health
Organization (WHO); WHO-QOL BREF: Quality of Life questionnaire of the World Health Organization (WHO).
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3. Results

In total N = 1005 participated in the study (Women: N = 530;
52.7%). For the characteristics of the study sample, see Table 1.

Results for mean scores (M) and standard deviation (SD) for the
PHQ-9, GAD-7, ISI, WHO-QOL BREF (psychological domain), WHO-5,
as well as PSS-10 and number of participants below/above the cut-off
score for moderate depression/anxiety/insomnia between women and
men are presented in Table 2. Women were more burdened than men.

Results for mean scores (M) and standard deviation (SD) for the
PHQ-9, GAD-7, ISI, WHO-QOL BREF (psychological domain), WHO-5,
and PSS-10 between age groups as well as number of participants
below/above the cut-off score for moderate depression/anxiety/in-
somnia stratified by age groups are given in Table 3. Post-hoc tests can
be found in the supplement. To summarize the post-hoc tests, in-
dividuals younger than 35 years were most burdened and individuals
being 65+ years were less burdened in all scales considering mean
scores.

Results for mean scores (M) and standard deviation (SD) for the
PHQ-9, GAD-7, ISI, WHO-QOL BREF (psychological domain), WHO-5,
and PSS-10 between individuals with different work situation as well as
number of participants below/above the cut-off score for moderate
depression/anxiety/insomnia stratified by work situation are given in
Table 4. Post-hoc tests can be found in the supplement. To summarize
the post-hoc tests, individuals without work had more mental health
problems in all scales considering cut-offs as well as mean scores.

Results for mean scores (M) and standard deviation (SD) for the
PHQ-9, GAD-7, ISI, WHO-QOL BREF (psychological domain), WHO-5,
and PSS-10 between income groups as well as number of participants
below/above the cut-off score for moderate depression/anxiety/in-
somnia stratified by income groups are given in Table 5. Post-hoc tests
can be found in the supplement. To summarize the post-hoc tests, low

income was associated with less mental health in all scales considering
cut-offs as well as mean scores.

Results for mean scores (M) and standard deviation (SD) for the
PHQ-9, GAD-7, ISI, WHO-QOL BREF (psychological domain), WHO-5,
and PSS-10 between physical activity groups as well as number of
participants below/above the cut-off score for moderate depression/
anxiety/insomnia stratified by physical activity groups are given in
Table 6. Post-hoc tests can be found in the supplement. To summarize
the post-hoc tests, more physical activity was related to better mental
health in almost all scales (except ISI) considering cut-offs as well as
mean scores.

Table 7 shows the comparisons between our sample and the ATHIS
2014 sample with regard to PHQ-8 and WHOQOL-BREF (psychological
domain). It can be seen that mental health burden was significantly
higher now than 2014 in Austria.

4. Discussion

The current study explored mental health four weeks after the
COVID-19 lockdown in Austria. There are two major findings of this
study. First, the COVID-19 pandemic, as well as the lockdown, seems to
have a major impact on mental health. Second, young adults
(< 35 years), women, people without work as well as with low income
are significantly more burdened, physical activity has a positive asso-
ciation with mental health.

The impact of the current situation on mental health is also evident
when examining the number of participants scoring above established
cut-offs for depression, anxiety, and insomnia. In the current study,
19% scored 10 points or higher on the GAD-7. Previous representative
population studies from Germany found that 5% scored above the same
cut-off (greater-equal 10 points) in 2008 [33] or 6% in 2017 [35]. In
addition, 21% of the participants in the present study showed

Table 4
Number of participants exceeding the cut-off score for moderate depression/anxiety/insomnia, measures of psychological health, wellbeing and stress by work.

Work

No No, but before the
lockdown I did

Yes, Home-
Office

Yes Yes, reduced
hours

Retired Total Statistic

PHQ-9 score
n (%)

< 10 114 (65.1) 68 (72.3) 209 (78.9) 167 (86.1) 80 (78.4) 156 (89.1) 794 (79.0) χ2 (5) = 39.52; p < .001

≥10 61 (34.9) 26 (27.7) 56 (21.1) 27 (13.9) 22 (21.6) 19 (10.9) 211 (21.0)
GAD-7 score

n (%)
< 10 128 (73.1) 73 (77.7) 214 (80.8) 162 (83.5) 82 (80.4) 155 (88.6) 814 (81.0) χ2 (5) = 15.04; p = .01

≥10 47 (26.9) 21 (22.3) 51 (19.2) 32 (16.5) 20 (19.6) 20 (11.4) 191 (19.0)
ISI score

n (%)
< 15 134 (76.6) 77 (81.9) 235 (88.7) 166 (85.6) 82 (80.4) 153 (87.4) 847 (84.3) χ2(5) = 14.83; p = .01

≥15 41 (23.4) 17 (18.1) 30 (11.3) 28 (14.4) 20 (19.6) 22 (12.6) 158 (15.7)
Total 175 (100) 94 (100) 265 (100) 194 (100) 102 (100) 175 (100) 1005(100)

PHQ-9 M 8.14 6.97 6.14 5.42 6.19 4.74 6.19 F(5; 1004) = 8.58; p < .001;
η2 = 0.041

SD 6.30 5.20 5.30 4.81 5.11 4.90 5.40
GAD-7 M 7.05 6.65 5.83 5.63 5.98 4.35 5.84 F(5; 1004) = 6.67; p < .001;

η2 = 0.032
SD 4.99 4.76 4.66 4.48 4.66 4.29 4.70

ISI M 9.75 8.69 7.63 8.60 8.22 7.42 8.31 F(5; 1004) = 4.09; p = .001;
η2 = 0.020

SD 6.30 5.46 5.42 5.58 5.72 5.50 5.70
WHOQOL BREF

(psychological domain)
M 63.54 67.25 71.51 71.78 70.56 72.38 69.83 F(5; 1004) = 6.00; p < .001;

η2 = 0.029
SD 20.62 20.00 17.71 16.74 18.25 18.45 18.70

WHO-5 M 13.16 14.70 15.20 15.45 15.58. 16.15 15.05 F(5; 1004) = 6.43; p < .001;
η2 = 0.031

SD 5.56 5.72 5.25 4.81 5.04 5.71 5.40
PSS-10 M 18.47 17.56 16.00 15.15 16.04 13.45 15.97 F(5; 1004) = 9.67; p < .001;

η2 = 0.046
SD 7.60 7.84 7.21 6.44 7.49 7.67 7.47

p: p-values (2-tailed); n: frequencies; M: mean score; SD: standard deviation, χ2: Chi-square; F: F-test; ISI: Insomnia Severity Index, GAD-7 (Generalized Anxiety
Disorder 7 scale); PHQ-9: Patient Health Questionnaire 9 scale; PSS-10: Perceived Stress Scale 10; WHO-5: Well-being questionnaire of the World Health
Organization (WHO); WHO-QOL BREF: Quality of Life questionnaire of the World Health Organization (WHO);

C. Pieh, et al. Journal of Psychosomatic Research 136 (2020) 110186

5



Ta
bl
e
5

N
um

be
r
of

pa
rt
ic

ip
an

ts
ex

ce
ed

in
g

th
e

cu
t-o

ff
sc

or
e

fo
r
m

od
er

at
e

de
pr

es
si
on

/a
nx

ie
ty

/i
ns

om
ni

a,
m

ea
su

re
s
of

ps
yc

ho
lo

gi
ca

lh
ea

lth
,w

el
lb

ei
ng

an
d

st
re

ss
by

in
co

m
e.

N
et

in
co

m
e

To
ta

l
St

at
is
tic

<
€

1.
00

0,
-

€
1.

00
0,

-t
o

€
2.

00
0,

-
€

2.
00

0,
-t

o
€

3.
00

0,
-

€
3.

00
0,

-t
o

€
4.

00
0,

-
>

€
4.

00
0,

-

PH
Q
-9

sc
or

e
n

(%
)

<
10

45
(6

3.
4)

17
7

(7
5.

3)
23

9
(7

8.
6)

16
6

(8
4.

7)
16

7
(8

3.
9)

79
4

(7
9.

0)
χ2

(4
)
=

19
.1

2;
p

=
.0

01
≥

10
26

(3
6.

6)
58

(2
4.

7)
65

(2
1.

4)
30

(1
5.

3)
32

(1
6.

1)
21

1
(2

1.
0)

G
A
D
-7

sc
or

e
n

(%
)

<
10

49
(6

9.
0)

18
2

(7
7.

4)
25

0
(8

2.
2)

17
0

(8
6.

7)
16

3
(8

1.
9)

81
4

(8
1.

0)
χ2

(4
)
=

13
.1

5;
p

=
.0

1
≥

10
22

(3
1.

0)
53

(2
2.

6)
54

(1
7.

8)
26

(1
3.

3)
36

(1
8.

1)
19

1
(1

9.
0)

IS
Is

co
re

n
(%

)
<

15
52

(7
3.

2)
19

4
(8

2.
6)

25
1

(8
2.

6)
17

3
(8

8.
3)

17
7

(8
8.

9)
84

7
(8

4.
3)

χ2
(4

)
=

13
.3

5;
p

=
.0

1
≥

15
19

(2
6.

8)
41

(1
7.

4)
53

(1
7.

4)
23

(1
1.

7)
22

(1
1.

1)
15

8
(1

5.
7)

To
ta

l
71

(1
00

)
23

5
(1

00
)

30
4

(1
00

)
19

6
(1

00
)

19
9

(1
00

)
10

05
(1

00
)

PH
Q
-9

M
8.

34
7.

03
6.

34
5.

35
5.

01
6.

19
F(

4;
10

04
)
=

8.
04

;p
<

.0
01

;η
2

=
0.

03
1

SD
6.

18
5.

54
5.

49
4.

79
4.

99
5.

40
G
A
D
-7

M
7.

62
6.

17
5.

86
5.

44
5.

17
5.

84
F(

4;
10

04
)
=

4.
25

;p
=

.0
02

;η
2

=
0.

01
7

SD
5.

81
4.

74
4.

46
4.

29
4.

80
4.

70
IS

I
M

9.
65

9.
22

8.
33

7.
77

7.
26

8.
31

F(
4;

10
04

)
=

4.
65

;p
=

.0
01

;η
2

=
0.

01
8

SD
5.

79
5.

65
5.

92
5.

59
5.

30
5.

70
W

H
O
Q
O
L

BR
EF

(p
sy

ch
ol

og
ic

al
do

m
ai

n)
M

63
.0

0
65

.2
4

68
.6

4
74

.2
3

75
.1

7
69

.8
3

F(
4;

10
04

)
=

13
.6

3;
p

<
.0

01
;η

2
=

0.
05

2
SD

21
.3

6
19

.1
2

18
.7

0
15

.1
3

18
.1

0
18

.7
0

W
H
O
-5

M
12

.9
9

14
.1

2
14

.8
2

15
.8

8
16

.4
3

15
.0

5
F(

4;
10

04
)
=

9.
16

;p
<

.0
01

;η
2

=
0.

03
5

SD
6.

28
5.

50
5.

33
4.

63
5.

35
5.

40
PS

S-
10

M
18

.3
0

16
.9

2
16

.1
5

15
.1

6
14

.5
4

15
.9

7
F(

4;
10

04
)
=

5.
21

;p
<

.0
01

;η
2

=
0.

02
0

SD
8.

47
7.

86
6.

98
6.

84
7.

61
7.

47

p:
p-

va
lu

es
(2

-ta
ile

d)
;n

:f
re

qu
en

ci
es

;M
:m

ea
n

sc
or

e;
SD

:s
ta

nd
ar

d
de

vi
at

io
n,

χ2
:C

hi
-s
qu

ar
e;

F:
F-

te
st
;I

SI
:I

ns
om

ni
a

Se
ve

ri
ty

In
de

x,
G
A
D
-7

(G
en

er
al

iz
ed

A
nx

ie
ty

D
is
or

de
r
7

sc
al

e)
;P

H
Q
-9

:P
at

ie
nt

H
ea

lth
Q
ue

st
io

nn
ai

re
9

sc
al

e;
PS

S-
10

:P
er

ce
iv

ed
St

re
ss

Sc
al

e
10

;W
H
O
-5

:W
el

l-b
ei

ng
qu

es
tio

nn
ai

re
of

th
e

W
or

ld
H
ea

lth
O
rg

an
iz

at
io

n
(W

H
O
);

W
H
O
-Q

O
L

BR
EF

:Q
ua

lit
y

of
Li

fe
qu

es
tio

nn
ai

re
of

th
e

W
or

ld
H
ea

lth
O
rg

an
iz

at
io

n
(W

H
O
).

C. Pieh, et al. Journal of Psychosomatic Research 136 (2020) 110186

6



depressive symptoms (above the cut-off greater-equal 10 points) on the
PHQ-9. Comparable representative population studies found that 4%
scored above this cut-off in 2006 [36], or 6% in 2013 [37], and again
4% in an Austrian sample in 2014 (but measured with the PHQ-8) [32].
The prevalence rate for depression during COVID-19 is comparable to
Huang & Zhao [12], who reported 20% depression and 35% anxiety.
The higher anxiety percentage might be influenced, among other fac-
tors, by their GAD-7 cut-off of 9 instead of 10 points. In the current
study 16% rated above the cut-off for clinical insomnia (moderate se-
verity) in the ISI. According to a meta-analysis, the prevalence of in-
somnia in Europe was 7% [38]. However, compared to depression and
anxiety, these prevalence rates are not totally comparable as it com-
pares the prevalence of the diagnosis insomnia with a cut-off score for
clinical insomnia.

In addition, the mean scores showed that the PHQ-8 scores were
higher than 2014 in Austria (current sample: 5.9 vs. ATHIS 2014
sample: 2.5) with a large effect size. The average score in the PHQ-9 for
depression was 6.2 in contrast to 3.3 for the general population in
Germany in 2016 [39]. Although this score is below the cut-off score for
moderate depressive symptoms (greater-equal 10 points), it indicates
mild depressive symptoms (greater-equal 5 points). For anxiety symp-
toms, we found an average score of 5.8 in contrast to 3.6 for the general

population in Germany in 2017 [35]. This also indicates mild symptoms
of anxiety (from 5 to 9 points) with a cut-off for moderate anxiety
symptoms greater-equal 10 points. The average psychological health
score of the WHO-QOL BREF questionnaire was significantly lower than
in the ATHIS 2014 sample (ATHIS 2014 sample: 76.6 vs. current
sample: 69.8) with a small to medium effect size [32]. However, data
for the ATHIS 2014 study [32] was collected years ago and the sample
was different to ours so that a comparison is only possible to a limited
extend. Similarly, well-being (WHO-5) was lower compared to a study
from Denmark published in 2003 (presented in percent, not as raw
score: 15.05 × 4 = 60.2 vs. 68.7 reported by Bech et al. [40]. The
stress-level (PSS-10: 16.0) is comparable with a COVID-19 study in-
cluding 41 countries showing a mean PSS-10 score of 17.4 [41].
However, stress-level was especially in the younger age groups higher
than in studies from pre-corona times [42]. Klein et al. [42] found an
average score of 12.7 in 20–39 years old adults compared to 19.3 (age
18–24), 17.9 (age 25–34), and 16.2 (age 35–44) in the current study.
Average insomnia symptoms (ISI mean score 8.3) are below clinical
insomnia (greater-equal 15), but slightly above the cut-off for sub-
threshold insomnia (greater-equal 8 points).

As expected, gender showed an impact on mental health in the
current study. Differences in mental disorders are among the most

Table 6
Number of participants exceeding the cut-off score for moderate depression/anxiety/insomnia, measures of psychological health, wellbeing and stress by physical
activity.

Days of physical activity Total Statistic

0 1 2 3 4 or more

PHQ-9 score n (%) < 10 85 (64.9) 67 (70.5) 139 (80.8) 121 (78.1) 382 (84.5) 794 (79.0) χ2(4) = 28.55; p < .001
≥10 46 (35.1) 28 (29.5) 33 (19.2) 34 (21.9) 70 (15.5) 211 (21.0)

GAD-7 score n (%) < 10 93 (71.0) 72 (75.8) 147 (85.5) 117 (75.5) 385 (85.2) 814 (81.0) χ2(4) = 20.61; p < .001
≥10 38 (29.0) 23 (24.2) 25 (14.5) 38 (24.5) 67 (14.8) 191 (19.0)

ISI score n (%) < 15 100 (76.3) 78 (82.1) 145 (84.3) 133 (85.8) 391 (86.5) 847 (84.3) χ2(4) = 8.54; p = .07
≥15 31 (23.7) 17 (17.9) 27 (15.7) 22 (14.2) 61 (13.5) 158(15.7)
Total 131 (100) 95 (100) 172 (100) 155 (100) 452 (100) 1005 (100)

PHQ-9 M 8.09 7.52 5.81 6.59 5.36 6.19 F(4; 1004) = 8.86; p < .001; η2 = 0.034
SD 6.22 5.45 4.63 5.48 5.20 5.40

GAD-7 M 6.71 6.67 5.75 6.34 5.27 5.84 F(4; 1004) = 4.01; p = .003; η2 = 0.016
SD 5.42 4.27 4.04 5.10 4.58 4.70

ISI M 9.54 8.71 8.05 8.48 7.91 8.31 F(4; 1004) = 2.35; p = .05; η2 = 0.009
SD 5.93 5.62 5.37 5.40 5.84 5.70

WHOQOL BREF (psychological domain) M 62.82 64.11 69.14 70.29 73.17 69.83 F(4; 1004) = 10.94; p < .001; η2 = 0.042
SD 23.33 18.40 16.38 18.35 17.37 18.70

WHO-5 M 12.17 13.60 14.99 15.15 16.18 15.05 F(4; 1004) = 16.99; p < .001; η2 = 0.064
SD 5.94 5.03 4.80 5.02 5.30 5.40

PSS-10 M 17.89 17.56 16.38 16.48 14.75 15.97 F(4; 1004) = 6.73; p < .001; η2 = 0.026
SD 8.55 6.88 6.86 7.58 7.24 7.47

p: p-values (2-tailed); n: frequencies; M: mean score; SD: standard deviation, χ2: Chi-square; F: F-test; ISI: Insomnia Severity Index, GAD-7 (Generalized Anxiety
Disorder 7 scale); PHQ-9: Patient Health Questionnaire 9 scale; PSS-10: Perceived Stress Scale 10; WHO-5: Well-being questionnaire of the World Health
Organization (WHO); WHO-QOL BREF: Quality of Life questionnaire of the World Health Organization (WHO).

Table 7
Comparisons of the current sample during COVID-19 with the sample of the Austrian Health Interview Survey 2014 (ATHIS) [32] in the PHQ-8 and the psychological
domain of the WHO-QOL BREF.

Sample

ATHIS 2014
N = 15,771

Sample of current study
N = 1005

Statistic

PHQ-8 score
n (%)

< 10 15,185 (96.3) 805 (80.1) χ2 (1) = 554.19; p < .001

≥10 586 (3.7) 200 (19.9)
PHQ-8 M 2.53 5.93 t(1051.07) = −-21.27; p < .001; g = 1.07

SD 3.02 5.00
WHOQOL BREF psychological domain M 76.55 69.83 t(1077.37) = 11.19; p < .001; g = 0.47

SD 14.04 18.70

p: p-values (2-tailed); n: frequencies; M: mean score; SD: standard deviation, χ2: Chi-square; F: F-test; PHQ-8: Patient Health Questionnaire 8 scale; WHO-QOL BREF:
Quality of Life questionnaire of the World Health Organization (WHO).
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intriguing and stable findings in psychiatry [19]. Women were scoring
worse in every tested scale compared to men. For example, 25% of
women scored above the PHQ-9 cut-off greater-equal 10 points for
depressive symptoms and 16% of men. Thus, women scored sig-
nificantly higher now compared to the ATHIS 2014 study, when 5.1%
of women and 3.4% of men in Austria were clinically relevant de-
pressed according to the PHQ-8 cut-off greater-equal 10 points [43].
Moreover, mental quality of life was lower (67 vs. 73) in women
compared to men. In line with previous studies [44] well-being was
lower for women than for men (14.5 vs. 15.6).

Noteworthy, there was a clear age-related effect in all tested mental
health scales. These results are alarming and should be considered in
more detail. In each tested mental health aspect, the younger adult
groups (< 35 years) showed the worst scores (depending on the scaling
higher or lower score) and the older people (65+ years) the best. These
results are reverse to a previous studies before COVID-19 in Austria as
mental health was decreasing with age [32]. In this previous study,
psychological health (measured with the WHO-QOL BREF) decreased
from 77.9 (age 15–30) to 69.6 (> 75 years) [32]. The PHQ-9 is gen-
erally stable throughout all periods of adulthood according to a large
survey of 15,847 participants [45]. However, in the current study the
youngest age group (18–24 years) showed twice as high scores in the
PHQ-9 compared to the oldest (65+ years) (8.3 vs. 3.7). Over 30% of
people below 35 years show depressive symptoms, compared to 5% in
those being 65+ years old. Similar effects were found for anxiety: A
study on the GAD-7 showed similar scores for every age group with
lowest scores for the youngest age group [33]. These findings are re-
versed to the current ones, were the youngest group (18–24) again
showed the highest scores (7.3 compared to 3.9 for the 65+). 25% of
adults under 35 years score above the GAD-7 cut-off for at least mod-
erate anxiety symptoms, only 7% in people 65+. Interestingly, the
older adults seem to be handling this exceptional situation better than
the younger ones. In every measurement, the scores get better with
every age category. There might be various explanations for these
findings, such as more uncertain working conditions and therefore
serious financial problems for younger people. The lockdown might
also lead to larger restriction for younger than for older people. How-
ever, these results seem robust and are in line with several other
COVID-19 studies cited in the introduction [12,15,16].

Our results are in line with previous findings on job situation and
mental health. People with mild to moderate mental illness, such as
anxiety or depression, are twice as likely to be unemployed [46]. Un-
employed rates for people with a severe mental disorder are five times
as high as for people without a mental disorder [46]. In connection to
these findings, a reduction in household income is associated with in-
creased risk for incident mental disorders [47].

Association between physical activity and mental health as found in
the current study is well known [48]. Increased duration and greater
intensity of physical activity were both associated with further reduc-
tion in prevalence of depression in men [49]. Such results were found
for adults (e.g. [50,51] as well as in children and adolescents [48].

When interpreting the results, the following limitations have to be
considered. Although the sample is representative for age, gender,
education, and region, it is not representative for combinations of these
variables, e.g. age interlocked with gender. This cross-sectional study
allows no causal conclusions. Two measurement points (before vs. in
COVID-19 lockdown) would have been more adequate to study changes
in mental health. Furthermore, there is a potential bias since the sample
was actively recruited and the sample size is small. Other interesting
and probably influencing demographics (such as number of migrants)
were not assessed. Moreover, the online survey was based only on self-
rating tests. Although valid and widely used, people are often biased
when they report on their own experiences [52]. Using screening
questionnaires to estimate prevalence can overestimate prevalence: For
example, if 20% of patients had a score above the cut-off ≥10 points in
the PHQ-9, plausible estimates of true disorder prevalence would range

from 6% to 17% when adjusted with the formula recommended from
[53]: Prevalence = (%abovecut-off + specificity - 1) / (sensitivity +
specificity - 1). Although a representative sample according to age,
gender, education, and income was recruited, the sample size is rather
small, and the generalizability is questionable. A clinician assessment
necessary to make statements about psychiatric disorders such as the
Structured Clinical Interview was missing, which makes the inter-
pretation of the results vague. Furthermore, the current results were
compared to previous studies, in general some years earlier and from
different countries. It is unclear, which effect is explained by the current
situation.

To sum these first findings up, there is a major increase of mental
health problems in the general population compared to pre-corona
studies. Doubtless, the effect of the pandemic cannot be estimated at
this time, especially the long-term effects. However, the prevalence of
moderate to severe depressive and anxiety symptoms is higher com-
pared to several previous studies [32–36]. Also insomnia symptoms
seem more prevalent compared to previous studies [38], whereas psy-
chological health and well-being are lower [32,40]. Especially young
adults, women, people with low income, without a job, and those being
physical inactive, are burdened in the current situation. As already
recommended from other authors [54], timely psychological support
should be offered to counteract this development.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jpsychores.2020.110186.
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