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A B S T R A C T   

The COVID-19 pandemic is suggested to have a negative impact on mental health. To prevent the spread of Sars- 
CoV-2, governments worldwide have implemented different forms of public health measures ranging from 
physical distancing recommendations to stay-at-home orders, which have disrupted individuals’ everyday life 
tremendously. However, evidence on the associations of the COVID-19 pandemic and public health measures 
with mental health are limited so far. In this study, we investigated the role of sociodemographic and COVID-19 
related factors for immediate mental health consequences in a nationwide community sample of adults from 
Germany (N = 4335). Specifically, we examined the effects of different forms and levels of restriction resulting 
from public health measures (e.g. quarantine, stay-at-home order) on anxiety and depression symptomatology, 
health anxiety, loneliness, the occurrence of fearful spells, psychosocial distress and life-satisfaction. We found 
that higher restrictions due to lockdown measures, a greater reduction of social contacts and greater perceived 
changes in life were associated with higher mental health impairments. Importantly, a subjectively assumed but 
not an officially announced stay-at-home order was associated with poorer mental health. Our findings un-
derscore the importance of adequate risk communication and targeted mental health recommendations espe-
cially for vulnerable groups during these challenging times.   

1. Introduction 

The coronavirus disease (COVID-19) has recently evolved into a 
global crisis affecting the physical and mental health of people world-
wide. Due to the rapid dissemination of the Sars-COV-2 virus and its 
potential deleterious effects for physical health, governments world-
wide have imposed different forms and levels of public health measures 
ranging from physical distancing recommendations to stay-at-home 
orders to contain an uncontrolled spreading of the Sars-CoV-2 virus. 
Although being effective in preventing a further dissemination of the 
coronavirus (Nussbaumer-Streit et al., 2020), these measures may have 
changed peoples’ everyday life significantly and may have led to an 
immediate disruption of self-regulated behavior and a reduction of 
social connections (e.g. loss of reinforcer and social support, perceived 
controllability) which may lead to specific mental health problems, 
especially in vulnerable people (Lewinsohn and Atwood, 1969;  
Brooks et al., 2020; Holmes et al., 2020). Moreover, people are faced 
with the risk of a potentially life-threatening COVID-19 infection, 

which may trigger feelings of uncertainty, fear, anxiety and even result 
into social isolation (Asmundson and Taylor, 2020; Mertens et al., 
2020). 

A few previous studies from different countries worldwide in-
vestigated the role of sociodemographic and COVID-19 related factors 
for mental health (González-Sanguino et al., 2020; Losada-Baltar et al., 
2020; Pierce et al., 2020; Tull et al., 2020; Wang et al., 2020; see  
Luo et al., 2020; Vindegaard and Eriksen Benros, 2020 for a review). 
Their findings suggest that especially women, younger people, as well 
as individuals with a mental disorder, chronic somatic disease, and 
predisposing factors for a potentially severe course of COVID-19 are at 
risk for mental health problems during these challenging times. How-
ever, studies on the effects of different forms and levels of restrictions 
resulting from public health measures (e.g., stay-at-home orders, being 
quarantined or reduction of social contacts) on mental health are 
scarce. Studies from previous epidemics and the current COVID-19 
pandemic investigated the role of quarantine and related measures for 
mental health. Some of these studies revealed that quarantine was 
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associated with elevated mental health problems (Wang et al., 2020;  
Liu et al., 2012; Wu et al., 2009; Bai et al., 2004). However, these 
findings were not entirely conclusive, given that other research did not 
find such associations (Wang et al., 2011; Zhu et al., 2020; Wang et al., 
2020; Zhang et al., 2020). Consequently, to adequately inform the 
public health care system and enable adequate measures to protect 
from or mitigate adverse mental health effects, the consequences and 
relevant factors influencing the psychological response to the pandemic 
and public health measures need to be characterized. 

In Germany, daily infection rates rapidly increased early in March 
2020. At that time, each federal state started to implement public 
health measures (e.g., closure of schools and kindergartens) to prevent 
a further spread of COVID-19. Although various measures were im-
plemented all over Germany, some measures (e.g. stay-home orders) 
and the associated degree of restriction for individuals’ personal and 
social life differed between German federal states. The present study 
was conducted four weeks after all German federal states had im-
plemented public health measures (e.g., minimum distance of 1.5 m to 
other persons, closure of non-essential shops, such as bookstores, 
warehouses; see Steinmetz et al., 2020). At the time of the study, the 
highest rate of COVID-19 related death per day in Germany was re-
corded since the outbreak of COVID-19 in Germany. The present study 
was aimed at identifying potential predictors for immediate mental 
health consequences to the COVID-19 pandemic and related public 
health measures in Germany. 

2. Methods and materials 

2.1. Participants 

Between 17th April and 15th May 2020, a cross-sectional study was 
conducted among 4335 adults (75.8% women and 24.2% men) from all 
federal states of Germany. Participants were aged between 18 and 95 
years (M = 40.50 years, SD=12.45 years). The study started during the 
first peak of the corona crisis in Germany (highest rate of COVID-19 
related deaths per day), four weeks after all German federal states had 
implemented public health measures. Participants were recruited via 
convenience sampling methods (social media, personal contacts, e- 
mails, etc.) and completed an online survey (soscisurvey.de). All par-
ticipants provided informed consent. The study was approved by the 
local Ethics Committee of the University of Marburg. 

2.2. Measures 

2.2.1. Sociodemographic and COVID-19-related variables 
In addition to sociodemographic and COVID-19-related variables 

(see Table 1 for an overview), we assessed the following variables re-
lated to implemented public health measures: 

2.2.1.1. Perceived changes in life due to public health 
measures. Participants were asked to rate how much their everyday 
life had changed due to governmental measures that were taken to 
contain COVID-19 spreading on a 9-point Likert-scale (ranging from 
‘not at all’ to ‘very strong’) and whether they perceived these changes as 
positive, neutral, or negative. 

2.2.1.2. Social distancing. Participants were asked to indicate how 
frequently they currently engage in social contacts with reference to 
January 2020 (prior to COVID-19 outbreak in Germany; converted 
scale: much less, less, unchanged) and whether they are distressed (5- 
point Likert-scale ranging from not stressful at all to extremely stressful) 
by the restriction of social contacts. 

2.2.1.3. Restrictions due to public health measures. 14 forms of restriction 
measures that have been suggested to disrupt self-regulated and 
psychologically relevant behavior of individuals were systematically 

recorded for each of the 16 German federal states on a day by day basis 
(e.g., prohibition to meeting with others in public places, closure of 
kindergartens or daycare, prohibition to leave the apartment without 
reason) by the Leibniz Institute for Psychology Information (ZPID, 
Germany; Steinmetz et al., 2020). Each type of restriction was coded as 
not present (=0), partially (=1) or fully (=2) in place. For each public 
health measure, we determined the highest level of restriction (i.e., not 
present, partially or fully in place) within the period prior to the start of 
the survey. Afterwards, the score of each measure was summed up to 
determine the overall level of personal and social restrictions resulting 
from public health measures in each federal state. 

2.2.1.4. Stay-at-home-order. Data provided by the ZPID were also used 
to objectively determine which German federal state had announced a 
prohibition to leave the apartment without reason. 

2.2.1.5. Perceived stay-at-home order. Moreover, participants were 
asked to indicate whether they assumed that the government of their 
federal state had imposed a prohibition to leave the apartment without 
reason. This allowed us to delineate the effect of officially announced 
and subjectively perceived stay-at-home-orders on psychological 
outcome measures. 

2.2.2. Outcome measures 
The following psychological outcome measures were assessed: 
Depressive symptoms were assessed with the Patient Health 

Questionnaire-9 (PHQ-9; Kroenke et al., 2001). Generalized anxiety 
was assessed with the 7-item Generalized Anxiety Disorder scale (GAD- 
7; Spitzer et al., 2006; Kroenke et al., 2007), health anxiety with the 
short version of the Whitely Index (Fink et al., 1999; Hiller et al., 2002). 
Moreover, using the respective question of the DSM-5 CIDI, participants 
were asked to indicate whether they had experienced a fearful spell 
during the last 4 weeks. 

Loneliness was assessed with the 3-item version of the UCLA 
Loneliness Scale (Russell, 1996). Psychosocial distress (e.g., due to fi-
nancial problems or worries, distress at work, distress resulting from 
childcare, etc.) was assessed with the Stress module of the Patient 
Health Questionnaire. Finally, and as in previous research (see  
Lucas and Donnellan, 2012), general life satisfaction was assessed with 
a single item (“All things considered, how satisfied are you with your 
life these days?”) and a 11-point Likert-scale ranging from 0 (com-
pletely dissatisfied) to 10 (completely satisfied). 

2.3. Data analysis 

Statistical analyses were conducted with SPSS 26 (SPSS for win-
dows, IBM). Analyses including data provided by the ZPID (Restrictions 
by public health measures and officially announced stay-at-home or-
ders) were limited to those participants who reported their zip codes 
(n = 4185). First, linear regressions (adjusted for gender and age) were 
used to test associations of sociodemographic and COVID-19-related 
factors with psychological outcomes. Second, all sociodemographic and 
COVID-19-related variables being significantly associated with out-
comes were used as multiple predictors for outcome measures. The 
alpha level was set at 0.05. 

3. Results 

3.1. Clinical characteristics 

In the present study, 31.1% of the sample exceeded the cutoff score 
for a potential depression diagnosis (PHQ-9 ≥ 10), 21.2% exceeded the 
cutoff score for a potential anxiety disorder diagnosis (GAD-7 ≥ 10), 
29.4% exceeded the cutoff score for health anxiety (WI-7 ≥ 3), 55.2% 
reported to be lonely (Loneliness ≥ 6), 41.4% of the sample reported 
mild psychosocial distress (PHQ stress module scores ranging between 

C. Benke, et al.   Psychiatry Research 293 (2020) 113462

2



Ta
bl

e 
1 

A
ss

oc
ia

tio
ns

 o
f s

oc
io

de
m

og
ra

ph
ic

 a
nd

 C
O

VI
D

-1
9-

re
la

te
d 

pr
ed

ic
to

rs
 w

ith
 p

sy
ch

ol
og

ic
al

 o
ut

co
m

e 
m

ea
su

re
s.

   
   

   
   

 

D
ep

re
ss

io
n 

A
nx

ie
ty

 
H

ea
lth

 A
nx

ie
ty

 
Lo

ne
lin

es
s 

Fe
ar

fu
l s

pe
ll 

Ps
yc

ho
so

ci
al

 d
is

tr
es

s 
Li

fe
-s

at
is

fa
ct

io
n 

So
ci

od
em

og
ra

ph
ic

 v
ar

ia
bl

es
 

n 
(%

) 
β 

β 
β 

β 
O

R 
β 

β 
 

G
en

de
r 

   
   

  
M

al
e 

10
51

 (
24

.2
%

)  
   

   
Fe

m
al

e 
32

84
 (

75
.8

%
) 

.0
34

* 
.0

33
* 

.0
07

 
−

0.
00

3 
1.

16
6 

.1
20

**
* 

.0
59

**
* 

A
ge

  
−

0.
18

6⁎⁎
⁎ 

−
0.

14
4⁎⁎

⁎ 
.0

15
 

−
0.

14
6⁎⁎

⁎ 
.9

77
⁎⁎

⁎ 
−

0.
04

8⁎⁎
 

.1
32

⁎⁎
⁎ 

Ed
uc

at
io

na
l l

ev
el

   
   

   
Lo

w
 (

re
fe

re
nc

e)
 

18
4 

(4
.2

%
)  

   
   

M
id

dl
e 

22
33

 (
51

.5
%

) 
−

0.
13

2⁎⁎
⁎ 

−
0.

11
6⁎⁎

 
−

0.
14

3 
−

0.
14

9⁎⁎
⁎ 

0.
88

7 
−

0.
10

2⁎⁎
 

.1
07

⁎⁎
 

H
ig

h 
19

18
 (

44
.2

%
) 

−
0.

21
5⁎⁎

⁎ 
−

0.
17

8⁎⁎
⁎ 

−
0.

22
1 

−
0.

20
7⁎⁎

⁎ 
0.

59
8*

 
−

0.
17

5⁎⁎
⁎ 

.1
83

⁎⁎
⁎ 

Em
pl

oy
m

en
t  

   
   

 
Em

pl
oy

ed
 (

re
fe

re
nc

e)
 

35
07

 (
80

.9
%

)  
   

   
U

ne
m

pl
oy

ed
/n

on
-w

or
ki

ng
 

82
8 

(1
9.

1%
) 

.1
19

⁎⁎
⁎ 

.0
98

⁎⁎
⁎ 

.0
73

⁎⁎
⁎ 

.0
81

⁎⁎
⁎ 

1.
50

8⁎⁎
⁎ 

.0
29

 
−

0.
12

4⁎⁎
⁎ 

R
el

at
io

ns
hi

p 
   

   
  

Si
ng

le
 (

re
fe

re
nc

e)
 

14
94

 (
34

.5
%

)  
   

   
Pa

rt
ne

rs
hi

p 
– 

no
t l

iv
in

g 
to

ge
th

er
 

36
8 

(8
.5

%
) 

−
0.

01
8 

.0
03

 
−

0.
01

8 
−

0.
01

1 
1.

21
2 

.0
16

 
.0

31
 

Pa
rt

ne
rs

hi
p 

– 
liv

in
g 

to
ge

th
er

 
24

73
 (

57
.0

%
) 

−
0.

11
1⁎⁎

⁎ 
−

0.
03

3 
.0

06
 

−
0.

07
8⁎⁎

⁎ 
.8

91
 

.0
43

* 
.1

66
⁎⁎

⁎ 

Li
vi

ng
 a

lo
ne

   
   

   
N

o 
32

87
 (

75
.8

%
)  

   
   

Ye
s 

10
48

 (
24

.2
%

) 
.0

90
⁎⁎

⁎ 
.0

32
* 

.0
01

 
.0

83
⁎⁎

⁎ 
1.

21
2 

−
0.

03
5*

 
−

0.
12

1⁎⁎
⁎ 

Li
vi

ng
 w

it
h 

un
de

ra
ge

 c
hi

ld
re

n 
   

   
  

N
o 

29
67

 (
68

.4
%

)  
   

   
Ye

s 
13

68
 (

31
.6

%
) 

−
0.

04
2⁎⁎

 
.0

15
 

−
0.

00
9 

.0
15

 
.8

15
* 

.1
46

⁎⁎
⁎ 

.0
38

* 
Cu

rr
en

t 
or

 p
re

vi
ou

s 
ps

yc
hi

at
ri

c/
ps

yc
ho

th
er

ap
eu

ti
c 

tr
ea

tm
en

t  
   

   
 

N
o 

26
83

 (
61

.9
%

)  
   

   
pr

ev
io

us
 

10
15

 (
23

.4
%

) 
.1

85
⁎⁎

⁎ 
.1

83
⁎⁎

⁎ 
.1

61
⁎⁎

⁎ 
.0

69
⁎⁎

⁎ 
3.

20
9⁎⁎

⁎ 
.1

61
⁎⁎

⁎ 
−

0.
12

7⁎⁎
⁎ 

cu
rr

en
t 

63
4 

(1
4.

6%
) 

.3
62

⁎⁎
⁎ 

.3
29

⁎⁎
⁎ 

.2
49

⁎⁎
⁎ 

.1
36

⁎⁎
⁎ 

6.
00

1⁎⁎
⁎ 

.2
65

⁎⁎
⁎ 

−
0.

25
1⁎⁎

⁎ 

CO
VI

D-
19

-r
el

at
ed

 v
ar

ia
bl

es
   

   
   

CO
V

ID
-1

9 
ri

sk
 g

ro
up

 - 
se

lf
   

   
   

N
o 

27
28

 (
62

.9
%

)  
   

   
Ye

s 
16

06
 (

37
.1

%
) 

.1
61

⁎⁎
⁎ 

.1
43

⁎⁎
⁎ 

.2
70

⁎⁎
⁎ 

.0
43

⁎⁎
 

2.
09

7⁎⁎
⁎ 

.1
15

⁎⁎
⁎ 

−
0.

11
3⁎⁎

⁎ 

CO
V

ID
-1

9 
ri

sk
 g

ro
up

 –
 lo

ve
d 

on
es

   
   

   
N

o 
98

4 
(2

2.
7%

)  
   

   
Ye

s 
33

50
 (

77
.3

%
) 

.0
03

 
.0

19
 

.0
56

⁎⁎
⁎ 

−
0.

04
6⁎⁎

 
1.

20
6 

.0
19

 
−

0.
00

4 
Q

ua
ra

nt
in

e 
   

   
  

N
o 

39
75

 (
91

.7
%

)  
   

   
Ye

s 
- v

ol
un

ta
ry

 
22

9 
(5

.3
%

) 
.0

22
 

.0
08

 
.0

50
⁎⁎

 
−

0.
01

2 
1.

50
4*

 
.0

07
 

−
0.

00
7 

Ye
s 

– 
re

gu
la

to
ry

 a
ct

io
n 

13
1 

(3
.0

%
) 

.0
07

 
−

0.
00

7 
.0

04
 

.0
19

 
1.

07
6 

.0
20

 
−

0.
00

1 
CO

V
ID

-1
9 

di
ag

no
si

s 
- s

el
f  

   
   

 
N

o 
43

13
 (

99
.5

%
)  

   
   

Ye
s 

21
 (

0.
5%

) 
.0

09
 

−
0.

01
5 

−
0.

00
2 

.0
34

* 
1.

52
1 

.0
11

 
.0

02
 

CO
V

ID
-1

9 
di

ag
no

si
s 

– 
lo

ve
d 

on
es

   
   

   
N

o 
40

96
 (

94
.5

%
)  

   
   

Ye
s 

23
8 

(5
.5

%
) 

−
0.

01
0 

−
0.

01
3 

−
0.

01
2 

.0
09

 
0.

82
1 

.0
07

 
.0

20
 

R
es

tr
ic

ti
on

s 
by

 p
ub

lic
 h

ea
lt

h 
m

ea
su

re
s 

 
.0

14
 

.0
22

 
.0

15
 

.0
36

* 
1.

02
1 

.0
34

* 
−

0.
03

6*
 

R
ed

uc
ti

on
 o

f 
so

ci
al

 c
on

ta
ct

s 
 

.1
20

⁎⁎
⁎ 

.1
16

⁎⁎
⁎ 

−
0.

01
3 

.2
72

⁎⁎
⁎ 

1.
15

0*
 

.0
88

⁎⁎
⁎ 

−
0.

12
1⁎⁎

⁎ 

D
is

tr
es

s 
re

la
te

d 
to

 r
es

tr
ic

ti
on

 o
f 

so
ci

al
 c

on
ta

ct
s 

 
.4

27
⁎⁎

⁎ 
.4

42
⁎⁎

⁎ 
.1

07
⁎⁎

⁎ 
.7

66
⁎⁎

⁎ 
1.

67
8⁎⁎

⁎ 
.3

71
⁎⁎

⁎ 
−

0.
40

2⁎⁎
⁎ 

Pe
rc

ei
ve

d 
ch

an
ge

s 
in

 l
if

e 
du

e 
to

 p
ub

lic
 h

ea
lt

h 
m

ea
su

re
s 

 
.2

09
⁎⁎

⁎ 
.2

38
⁎⁎

⁎ 
.0

20
 

.5
21

⁎⁎
⁎ 

1.
17

6⁎⁎
⁎ 

.2
15

⁎⁎
⁎ 

−
0.

20
7⁎⁎

⁎ 

A
pp

ra
is

al
 o

f 
pe

rc
ei

ve
d 

ch
an

ge
s 

in
 li

fe
  

.2
40

⁎⁎
⁎ 

.2
59

⁎⁎
⁎ 

.0
14

 
.5

28
⁎⁎

⁎ 
1.

77
8⁎⁎

⁎ 
.2

17
⁎⁎

⁎ 
−

0.
27

2⁎⁎
⁎ 

O
ffi

ci
al

ly
 a

nn
ou

nc
ed

 s
ta

y-
ho

m
e 

or
de

r 
   

   
  

N
o 

29
98

 (
71

.6
%

)  
   

   
Ye

s 
11

87
 (

28
.4

%
) 

.0
12

 
.0

19
 

.0
00

 
.0

18
 

1.
06

1 
.0

15
 

−
0.

02
3 

(c
on

tin
ue

d 
on

 n
ex

t p
ag

e)
 

C. Benke, et al.   Psychiatry Research 293 (2020) 113462

3



5 and 9), while 26.5% reported moderate to severe psychosocial dis-
tress (PHQ stress module ≥ 10). 13.1% of the sample reported having 
experienced a fearful spell during the last 4 weeks. The mean score of 
life-satisfaction was 6.42 (SD = 2.31). 

3.2. Sociodemographic variables 

Associations between sociodemographic factors and psychological 
outcomes are presented in Table 1. Female sex, younger age, a lower 
educational level, being unemployed, being single, living alone, living 
without underage children and a current or past psychotherapeutic or 
psychiatric treatment were associated with higher depressive sympto-
matology. Female sex, younger age, a lower educational level, being 
unemployed, living alone, as well as current or past psychotherapeutic 
or psychiatric treatment were associated with higher anxiety sympto-
matology. Being unemployed or not working and current or past psy-
chotherapeutic or psychiatric treatment was associated with higher 
health anxiety. Younger age, lower educational level, being un-
employed, living alone and current or past psychotherapeutic or psy-
chiatric treatment were associated with higher loneliness. Female sex, 
younger age, lower educational level, living together in a relationship, 
living with underage children and a current or past psychotherapeutic 
or psychiatric treatment were associated with higher psychosocial dis-
tress. Female sex, older age, a higher educational level, being em-
ployed, cohabiting with a partner, cohabiting with children, no current 
or past psychotherapeutic or psychiatric treatment were associated with 
higher life-satisfaction. 

3.3. COVID-19-related variables 

Being in self-quarantine was associated with higher health anxiety 
and with fearful spells. However, being quarantined by a local health 
authority was not associated with any psychological outcome. 
Belonging to an officially announced COVID-19 risk group was asso-
ciated with higher anxiety and depressive symptomatology, health 
anxiety, fearful spells, higher psychosocial distress, and lower life-sa-
tisfaction. Having contact to loved ones that belong to an officially 
announced COVID-19 risk group was associated with higher health 
anxiety and lower loneliness. Having a confirmed diagnosis of COVID- 
19 was associated with higher loneliness, while a confirmed diagnosis 
of COVID-19 in loved ones was not associated with any outcome 
measure. 

3.3.1. Perceived changes in life and social distancing 
A higher level of restriction due to public health measures was as-

sociated with higher loneliness, higher psychosocial distress, and lower 
life-satisfaction. A stronger reduction of social contacts, higher distress 
due to restrictions of social contacts, stronger perceived changes in life 
due to the public health measures and a more negative appraisal of 
these perceived changes were positively associated with higher anxiety 
and depressive symptomatology, fearful spells, psychosocial distress 
and lower life-satisfaction. There was no association (expect for social 
distancing related distress) of theses predictors with health anxiety. 

3.3.2. Effect of perceived and officially announced stay-at-home orders 
41.1% of the sample correctly reported that there was no officially 

announced stay-at-home order in their federal state, while 21.8% of the 
current sample correctly reported to live in a federal state in which 
government had announced a stay-at-home order. However, 26.6% of 
the sample reported that there was an officially announced stay-at- 
home order in their federal state, despite the fact that there was no 
governmental imposed prohibition to leave the apartment without 
reasons. 6.6% of the sample negated that the government has officially 
announced a stay-at-home order, while their federal state has officially 
announced a stay-at-home order. 

There was no association of officially announced stay-at-home Ta
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orders with psychological outcome measures (see Table 1). However, 
perceived stay-at-home orders were associated with higher anxiety and 
depressive symptoms, fearful spells, higher psychosocial distress, higher 
loneliness, and lower life-satisfaction (see Table 1). Perceived stay-at- 
home orders were unrelated to health anxiety. Moreover, to test whe-
ther perceived stay-at-home orders interacted with officially announced 
stay-at-home orders in predicting scores on psychological outcome 
measures, an interaction term was included in the regression analysis. 
The moderation analysis revealed that an officially announced stay-at- 
home order did not interact with the perceived stay-at-home order in 
predicting mental health outcomes. That is, participants who believed 
that government had announced a stay-at-home order reported higher 
scores on psychological outcome measures whether or not government 
has officially announced stay-at-home orders in their federal state (of-
ficially announced x subjectively perceived stay-at-home order inter-
action, βs = −0.028 - 0.041, OR = 1.494, all ps > 0.05). Moreover, 
negating a stay-at-home order despite the fact that government has 
announced a stay-at-home order was unrelated to our mental health 
outcomes (β = −0.015 - 0.010, OR = 0.709, all ps > 0.05). 

3.4. Multiple regressions on psychological outcomes 

Table 2 summarizes the predictors that remained significantly re-
lated to the psychological outcomes in multiple regression models. A 
current or past psychiatric or psychotherapeutic treatment, belonging 
to a COVID-19 risk group and perceived distress related to the restric-
tion of social contacts were significant predictors in all models (see  
Table 2 for detailed information on all significant predictors for the 
respective outcome measure). The overall models significantly ex-
plained between 12.2% and 64.1% of variance in psychological out-
come measures (see Table 2), all p-values < 0.001. 

4. Discussion 

In early 2020, governments worldwide started to implement dif-
ferent forms of public health measures ranging from physical distancing 
recommendations to stay-at-home orders to prevent further spreading 
of COVID-19. For the first time, this study investigated socio-
demographic and COVID-19 related factors and, specifically, the role of 
such different types of governmentally imposed lockdown measures for 
depressive and anxiety symptoms as well as other health outcomes 
across all federal states of Germany. In the present sample, 31.1% ex-
ceeded the cutoff score for a potential depression, 21.2% exceeded the 
cutoff score for a potential anxiety disorder diagnosis and 13.1% of the 
sample reported having had a fearful spell during the past 4 weeks. 
These data are comparable to the prevalence reported in studies con-
ducted in other countries during the COVID-19 pandemic (Luo et al., 
2020). Consistent with previous studies from countries around the 
world (see Luo et al., 2020; Vindegaard and Eriksen Benros, 2020 for a 
review), we found that belonging to a risk group for a severe course of 
COVID-19, a current or past treatment due to mental health problems, 
being unemployed or non-working, a lower educational level and 
younger age were associated with negative mental health consequences 
of the COVID-19 public containment measures. Moreover, we revealed 
that a stronger reduction of social contact, stronger perceived changes 
in life, and a perceived stay-at-home order were associated with poorer 
mental health. In multiple regressions, common factors that remained 
significantly related to all outcome measures included a current or past 
treatment due to mental health problems, distress related to contact 
restriction and belonging to a risk group for a severe course of COVID- 
19. 

In the present study, we found that a higher level of restrictions due 
to lockdown measures was associated with more loneliness, higher 
psychosocial distress and lower life-satisfaction but was not related to 
anxiety and depressive symptomatology or fearful spells. Although the 
level of restriction due to lockdown measures was not associated with 

an immediate increase in psychopathological symptoms, more lone-
liness and higher psychosocial distress might be relevant factors that 
facilitate or moderate potential negative consequences for mental 
health. Especially loneliness has been associated with an increased risk 
for several mental disorders and somatic diseases in general 
(Beutel et al., 2017; Holt-Lunstad et al., 2015; Valtorta et al., 2018;  
Luhmann and Hawkley, 2016) and during the current pandemic 
(Palgi et al., 2020; González-Sanguino et al., 2020; Luchetti et al., 
2020). For example, recent studies found that loneliness strongly pre-
dicted depressive and anxiety symptoms during COVID-19-related 
lockdown measures (Palgi et al., 2020; González-Sanguino et al., 2020). 
Thus, reducing loneliness might be an important target for prevention 
programs in order to mitigate negative mental health consequences 
during these challenging times (Holmes et al., 2020). 

Moreover, an officially announced stay-at-home order was not re-
lated to mental health outcomes. However, about one in four re-
spondents reported to live in a German federal state in which govern-
ment has imposed a prohibition to leave the apartment without sound 
reasons (stay-at-home order), while objective data indicated that the 
respective government had not announced such stay-home-order. 
Although there was a stay-at-home order, 6% of the sample negated 
that there was an officially imposed prohibition to leave the apartment 
in their federal state. In contrast to the officially announced stay-at- 
home order, a perceived stay-at-home order was associated with poorer 
mental health outcomes. The present findings extend preliminary re-
sults from a small cross-sectional study in the US (Tull et al., 2020) in 
demonstrating that a perceived stay-at-home order was related to more 
severe depressive and anxiety symptomatology, greater reported lone-
liness, more fearful spells, greater psychosocial distress and lower life- 
satisfaction irrespective of whether a stay-at-home order was officially 
announced or not. Importantly, those persons who were affected by a 
stay-at-home order but took no notice of this order showed no negative 
mental health consequences. The present finding indicates that mis-
information about official stay-at-home orders might have a negative 
impact on mental health. For example, recent studies found that in-
sufficient information (González-Sanguino et al., 2020) or mis-
information (‘fake news’) on COVID-19 (Wang et al., 2020) was asso-
ciated with poorer mental health and well-being (Ko et al., 2020;  
Chao et al., 2020; Gao et al., 2020). In contrast, receiving information 
from health professionals or other experts was not associated with ne-
gative mental health consequences (Ko et al., 2020; Chao et al., 2020). 
Taken together, this suggests that appropriate risk communication 
during these challenging times of crisis is particularly crucial. Thus, it 
seems important to announce timely, coordinated, transparent and 
definite instructions in plain language to all persons via official in-
formation channels to mitigate confusion, uncertainties, and mis-
information regarding public health measures, to prevent negative 
mental health consequences. 

The present results should be considered in the light of the following 
limitations. In the present study, individuals of all ages (18 - 95 years) 
and from all German federal states were recruited. However, as a result 
of our recruitment method (i.e., convenience sampling methods) older 
respondents and men were relatively underrepresented in the current 
sample which limits the generalization of the present results to the 
general population of Germany and other countries. Our study ex-
clusively relied on self-report data which might have been subject to 
memory and recall-biases. Moreover, we only assessed internalizing 
symptoms like depressive or anxiety symptoms, while externalizing 
symptoms (e.g., anger, aggression, alcohol abuse) might also be af-
fected by public health measures and restrictions (Brooks et al., 2020). 

The present study makes a significant contribution to the identifi-
cation of potential risk groups and the impact of public health measures 
for immediate mental health consequences during the COVID-19 pan-
demic. The current findings suggest that the COVID-19 pandemic 
causes negative consequences for mental health especially in vulnerable 
groups (e.g. young adults, individuals with a mental disorder) which 
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may need special attention and support by implementing interventions 
or prevention programs to mitigate long-term consequences for mental 
health (Holmes et al., 2020). Moreover, in our study, there was little 
evidence that public health measures per se were associated with im-
mediate mental health impairments. Nonetheless, such measures might 
have unfavorable long-term effects on mental health. For example, 
lockdown measures have been associated with increased psychological 
distress and loneliness (Tull et al., 2020). In line with vulnerability- 
stress models, it is plausible to assume that such unfavorable feelings 
not necessarily relate to immediate mental health impairments, but 
may increase the risk to develop psychopathological symptoms and 
mental disorders in the future. Most importantly, the present data in-
dicate that people's subjective perceptions of public health measures 
(i.e., the appraisal of perceived changes in life resulting from lockdown 
measures and the reduction of social contacts as negative or stressful) 
seem to be associated with increased psychopathological symptoms. 
This data underscores the need for appropriate risk communication to 
prevent insecurity, fear, and confusion and thus prevent negative 
mental health consequences. Moreover, it might be helpful to develop 
and implement interventions or prevention programs including positive 
reappraisal or reframing and recommendations to maintain social 
contacts (e.g., via social media, video calls) in the face of physical 
distancing and contact restrictions to mitigate the negative effect of 
public health measures on mental health. 

CRediT authorship contribution statement 

Christoph Benke: Conceptualization, Methodology, Formal ana-
lysis, Investigation, Writing - original draft, Writing - review & editing. 
Lara K. Autenrieth: Conceptualization, Methodology, Formal analysis, 
Investigation, Writing - review & editing. Eva Asselmann: 
Conceptualization, Methodology, Writing - review & editing. 
Christiane A. Pané-Farré: Conceptualization, Methodology, Writing - 
review & editing, Supervision, Project administration. 

Declaration of Competing Interest 

The authors declare no conflict of interest. 

Acknowledgement 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. The au-
thors declare no conflict of interest. All authors report no financial re-
lationships with commercial interests. 

References 

Asmundson, G.J.G., Taylor, S., 2020. Coronaphobia: fear and the 2019-nCoV outbreak. J 
Anxiety Disord 70, 102196. https://doi.org/10.1016/j.janxdis.2020.102196. 

Bai, Y., Lin, C.-C., Lin, C.-Y., Chen, J.-Y., Chue, C.-M., Chou, P., 2004. Survey of stress 
reactions among health care workers involved with the SARS outbreak. Psychiatric 
services (Washington, D.C.) 55 (9), 1055–1057. https://doi.org/10.1176/appi.ps.55. 
9.1055. 

Beutel, M.E., Klein, E.M., Brähler, E., Reiner, I., Jünger, C., Michal, M., Wiltink, J., Wild, 
P.S., Münzel, T., Lackner, K.J., Tibubos, A.N., 2017. Loneliness in the general po-
pulation: prevalence, determinants and relations to mental health. BMC Psychiatry 
17, 97. https://doi.org/10.1186/s12888-017-1262-x. 

Brooks, S.K., Webster, R.K., Smith, L.E., Woodland, L., Wessely, S., Greenberg, N., Rubin, 
G.J., 2020. The psychological impact of quarantine and how to reduce it: rapid re-
view of the evidence. The Lancet 395, 912–920. https://doi.org/10.1016/S0140- 
6736(20)30460-8. 

Chao, M., Xue, D., Liu, T., Yang, H., Hall, B.J., 2020. Media use and acute psychological 
outcomes during COVID-19 outbreak in China. J Anxiety Disord 74, 102248. https:// 
doi.org/10.1016/j.janxdis.2020.102248. 

Fink, P., Ewald, H., Jensen, J., Sørensen, L., Engberg, M., Holm, M., Munk-Jørgensen, P., 
1999. Screening for somatization and hypochondriasis in primary care and neuro-
logical in-patients. J Psychosom Res 46, 261–273. https://doi.org/10.1016/S0022- 
3999(98)00092-0. 

Gao, J., Zheng, P., Jia, Y., Chen, H., Mao, Y., Chen, S., Wang, Y., Fu, H., Dai, J., 2020. 
Mental health problems and social media exposure during COVID-19 outbreak. PLoS 

ONE 15 (4), e0231924. https://doi.org/10.1371/journal.pone.0231924. 
González-Sanguino, C., Ausín, B., Castellanos, M.Á., Saiz, J., López-Gómez, A., Ugidos, C., 

Muñoz, M., 2020. Mental health consequences during the initial stage of the 2020 
Coronavirus pandemic (COVID-19) in Spain. Brain Behav. Immun. 87, 172–176. 
https://doi.org/10.1016/j.bbi.2020.05.040. 

Hiller, W., Rief, W., Fichter, M.M., 2002. Dimensional and categorical approaches to 
hypochondriasis. Psychol Med 32, 707–718. https://doi.org/10.1017/ 
s0033291702005524. 

Holmes, E.A., O'Connor, R.C., Perry, V.H., Tracey, I., Wessely, S., Arseneault, L., Ballard, 
C., Christensen, H., Cohen Silver, R., Everall, I., Ford, T., John, A., Kabir, T., King, K., 
Madan, I., Michie, S., Przybylski, A.K., Shafran, R., Sweeney, A., Worthman, C.M., 
Yardley, L., Cowan, K., Cope, C., Hotopf, M., Bullmore, E., 2020. Multidisciplinary 
research priorities for the COVID-19 pandemic: a call for action for mental health 
science. The Lancet Psychiatry. https://doi.org/10.1016/S2215-0366(20)30168-1. 

Holt-Lunstad, J., Smith, T.B., Baker, M., Harris, T., Stephenson, D., 2015. Loneliness and 
social isolation as risk factors for mortality: a meta-analytic review. Perspect Psychol 
Sci 10, 227–237. https://doi.org/10.1177/1745691614568352. 

Ko, N.-Y., Lu, W.-H., Chen, Y.-L., Li, D.-J., Wang, P.-W., Hsu, S.-T., Chen, C.-C., Lin, Y.-H., 
Chang, Y.-P., Yen, C.-F., 2020. COVID-19-related information sources and psycho-
logical well-being: An online survey study in Taiwan. Brain, behavior. and immunity 
87, 153–154. https://doi.org/10.1016/j.bbi.2020.05.019. 

Kroenke, K., Spitzer, R.L., Williams, J.B., 2001. The PHQ-9: validity of a brief depression 
severity measure. J Gen Intern Med 16, 606–613. https://doi.org/10.1046/j.1525- 
1497.2001.016009606.x. 

Kroenke, K., Spitzer, R.L., Williams, J.B.W., Monahan, P.O., Löwe, B., 2007. Anxiety 
disorders in primary care: prevalence, impairment, comorbidity, and detection. Ann. 
Intern. Med. 146, 317–325. https://doi.org/10.7326/0003-4819-146-5-200703060- 
00004. 

Lewinsohn, P.M., Atwood, G.E., 1969. Depression: a clinical-research approach. 
Psychotherapy: Theory, Research & Practice 6, 166–171. https://doi.org/10.1037/ 
h0088744. 

Liu, X., Kakade, M., Fuller, C.J., Fan, B., Fang, Y., Kong, J., Guan, Z., Wu, P., 2012. 
Depression after exposure to stressful events: lessons learned from the severe acute 
respiratory syndrome epidemic. Compr Psychiatry 53 (1), 15–23. https://doi.org/10. 
1016/j.comppsych.2011.02.003. 

Losada-Baltar, A., Jiménez-Gonzalo, L., Gallego-Alberto, L., Pedroso-Chaparro, M.D.S., 
Fernandes-Pires, J., Márquez-González, M., 2020. “We’re staying at home”. 
Association of self-perceptions of aging, personal and family resources and loneliness 
with psychological distress during the lock-down period of COVID-19. J Gerontol B 
Psychol Sci Soc Sci. https://doi.org/10.1093/geronb/gbaa048. 

Lucas, R.E., Donnellan, M.B., 2012. Estimating the Reliability of Single-Item Life 
Satisfaction Measures: results from Four National Panel Studies. Soc Indic Res 105, 
323–331. https://doi.org/10.1007/s11205-011-9783-z. 

Luchetti, M., Lee, J.H., Aschwanden, D., Sesker, A., Strickhouser, J.E., Terracciano, A., 
Sutin, A.R., 2020. The trajectory of loneliness in response to COVID-19. American 
Psychologist. https://doi.org/10.1037/amp0000690. 

Luhmann, M., Hawkley, L.C., 2016. Age differences in loneliness from late adolescence to 
oldest old age. Developmental psychology 52 (6), 943–959. https://doi.org/10.1037/ 
dev0000117. 

Luo, M., Guo, L., Yu, M., Wang, H., 2020. The psychological and mental impact of cor-
onavirus disease 2019 (COVID-19) on medical staff and general public - A systematic 
review and meta-analysis. Psychiatry Res 291, 113190. https://doi.org/10.1016/j. 
psychres.2020.113190. 

Mertens, G., Gerritsen, L., Duijndam, S., Salemink, E., Engelhard, I.M., 2020. Fear of the 
coronavirus (COVID-19): predictors in an online study conducted in March 2020. J 
Anxiety Disord 74, 102258. https://doi.org/10.1016/j.janxdis.2020.102258. 

Nussbaumer-Streit, B., Mayr, V., Dobrescu, A.I., Chapman, A., Persad, E., Klerings, I., 
Wagner, G., Siebert, U., Christof, C., Zachariah, C., Gartlehner, G., 2020. Quarantine 
alone or in combination with other public health measures to control COVID-19: a 
rapid review. Cochrane Database Syst Rev 4, CD013574. https://doi.org/10.1002/ 
14651858.CD013574. 

Palgi, Y., Shrira, A., Ring, L., Bodner, E., Avidor, S., Bergman, Y., Cohen-Fridel, S., Keisari, 
S., Hoffman, Y., 2020. The loneliness pandemic: Loneliness and other concomitants of 
depression, anxiety and their comorbidity during the COVID-19 outbreak. J Affect 
Disord 275, 109–111. https://doi.org/10.1016/j.jad.2020.06.036. 

Pierce, M., Hope, H., Ford, T., Hatch, S., Hotopf, M., John, A., Kontopantelis, E., Webb, R., 
Wessely, S., McManus, S., Abel, K.M., 2020. Mental health before and during the 
COVID-19 pandemic: a longitudinal probability sample survey of the UK population. 
The Lancet Psychiatry. https://doi.org/10.1016/S2215-0366(20)30308-4. 

Russell, D.W., 1996. UCLA Loneliness Scale (Version 3): reliability, validity, and factor 
structure. J Pers Assess 66, 20–40. https://doi.org/10.1207/s15327752jpa6601_2. 

Spitzer, R.L., Kroenke, K., Williams, J.B.W., Löwe, B., 2006. A brief measure for assessing 
generalized anxiety disorder: the GAD-7. Arch. Intern. Med. 166, 1092–1097. 
https://doi.org/10.1001/archinte.166.10.1092. 

Steinmetz, H., Batzdorfer, V., Bosnjak, M., 2020. The ZPID lockdown measures dataset for 
Germany. 

Tull, M.T., Edmonds, K.A., Scamaldo, K.M., Richmond, J.R., Rose, J.P., Gratz, K.L., 2020. 
Psychological Outcomes Associated with Stay-at-Home Orders and the Perceived 
Impact of COVID-19 on Daily Life. Psychiatry Res 289, 113098. https://doi.org/10. 
1016/j.psychres.2020.113098. 

Valtorta, N.K., Kanaan, M., Gilbody, S., Hanratty, B., 2018. Loneliness, social isolation 
and risk of cardiovascular disease in the English Longitudinal Study of Ageing. Eur J 
Prev Cardiol 25, 1387–1396. https://doi.org/10.1177/2047487318792696. 

Vindegaard, N., Eriksen Benros, M., 2020. COVID-19 pandemic and mental health con-
sequences: systematic review of the current evidence. Brain Behav. Immun. https:// 
doi.org/10.1016/j.bbi.2020.05.048. 

C. Benke, et al.   Psychiatry Research 293 (2020) 113462

8

https://doi.org/10.1016/j.janxdis.2020.102196
https://doi.org/10.1176/appi.ps.55.9.1055
https://doi.org/10.1176/appi.ps.55.9.1055
https://doi.org/10.1186/s12888-017-1262-x
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/j.janxdis.2020.102248
https://doi.org/10.1016/j.janxdis.2020.102248
https://doi.org/10.1016/S0022-3999(98)00092-0
https://doi.org/10.1016/S0022-3999(98)00092-0
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.1016/j.bbi.2020.05.040
https://doi.org/10.1017/s0033291702005524
https://doi.org/10.1017/s0033291702005524
https://doi.org/10.1016/S2215-0366(20)30168-1
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1016/j.bbi.2020.05.019
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.1037/h0088744
https://doi.org/10.1037/h0088744
https://doi.org/10.1016/j.comppsych.2011.02.003
https://doi.org/10.1016/j.comppsych.2011.02.003
https://doi.org/10.1093/geronb/gbaa048
https://doi.org/10.1007/s11205-011-9783-z
https://doi.org/10.1037/amp0000690
https://doi.org/10.1037/dev0000117
https://doi.org/10.1037/dev0000117
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.1016/j.janxdis.2020.102258
https://doi.org/10.1002/14651858.CD013574
https://doi.org/10.1002/14651858.CD013574
https://doi.org/10.1016/j.jad.2020.06.036
https://doi.org/10.1016/S2215-0366(20)30308-4
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.psychres.2020.113098
https://doi.org/10.1016/j.psychres.2020.113098
https://doi.org/10.1177/2047487318792696
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.bbi.2020.05.048


Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., McIntyre, R.S., Choo, F.N., Tran, B., Ho, R., 
Sharma, V.K., Ho, C., 2020. A longitudinal study on the mental health of general 
population during the COVID-19 epidemic in China. Brain Behav. Immun. 87, 40–48. 
https://doi.org/10.1016/j.bbi.2020.04.028. 

Wang, Y., Xu, B., Zhao, G., Cao, R., He, X., Fu, S., 2011. Is quarantine related to im-
mediate negative psychological consequences during the 2009 H1N1 epidemic? 
General hospital psychiatry 33 (1), 75–77. https://doi.org/10.1016/j.genhosppsych. 
2010.11.001. 

Wu, P., Fang, Y., Guan, Z., Fan, B., Kong, J., Yao, Z., Liu, X., Fuller, C.J., Susser, E., Lu, J., 
Hoven, C.W., 2009. The psychological impact of the SARS epidemic on hospital 

employees in China: exposure, risk perception, and altruistic acceptance of risk. Can J 
Psychiatry 54 (5), 302–311. https://doi.org/10.1177/070674370905400504. 

Zhang, J., Lu, H., Zeng, H., Zhang, S., Du, Q., Jiang, T., Du, B., 2020. The differential 
psychological distress of populations affected by the COVID-19 pandemic. Brain 
Behav. Immun. 87, 49–50. https://doi.org/10.1016/j.bbi.2020.04.031. 

Zhu, S., Wu, Y., Zhu, C.-Y., Hong, W.-C., Yu, Z.-X., Chen, Z.-K., Chen, Z.-L., Jiang, D.-G., 
Wang, Y.-G., 2020. The immediate mental health impacts of the COVID-19 pandemic 
among people with or without quarantine managements. Brain Behav. Immun. 87, 
56–58. https://doi.org/10.1016/j.bbi.2020.04.045.  

C. Benke, et al.   Psychiatry Research 293 (2020) 113462

9

https://doi.org/10.1016/j.bbi.2020.04.028
https://doi.org/10.1016/j.genhosppsych.2010.11.001
https://doi.org/10.1016/j.genhosppsych.2010.11.001
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1016/j.bbi.2020.04.031
https://doi.org/10.1016/j.bbi.2020.04.045

	Lockdown, quarantine measures, and social distancing: Associations with depression, anxiety and distress at the beginning of the COVID-19 pandemic among adults from Germany
	1 Introduction
	2 Methods and materials
	2.1 Participants
	2.2 Measures
	2.2.1 Sociodemographic and COVID-19-related variables
	2.2.1.1 Perceived changes in life due to public health measures
	2.2.1.2 Social distancing
	2.2.1.3 Restrictions due to public health measures
	2.2.1.4 Stay-at-home-order
	2.2.1.5 Perceived stay-at-home order
	2.2.2 Outcome measures

	2.3 Data analysis

	3 Results
	3.1 Clinical characteristics
	3.2 Sociodemographic variables
	3.3 COVID-19-related variables
	3.3.1 Perceived changes in life and social distancing
	3.3.2 Effect of perceived and officially announced stay-at-home orders

	3.4 Multiple regressions on psychological outcomes

	4 Discussion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgement
	References




