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Abstract

Several studies have linked the COVID-19 pandemic to unfavorable mental health outcomes. However, we know little about
long-term changes in mental health due to the pandemic so far. Here, we used longitudinal data from a general population
sample of 1388 adults from Germany, who were initially assessed between April and May 2020 (i.e., at the beginning of the
COVID-19 pandemic in Germany) and prospectively followed up after 6 (n=1082) and 12 months (n=945). Depressive
and anxiety symptoms as well as loneliness did not change from baseline to 6-month follow-up. While anxiety symptoms
did not change in the long run, depressive symptoms and loneliness increased and life satisfaction decreased from baseline
to 12-month follow-up. Moreover, vulnerable groups such as younger individuals or those with a history of mental disorders
exhibited an overall higher level of psychopathological symptoms across all assessment waves. Our findings suggest a dete-
rioration in mental health during the course of the COVID-19 pandemic, which emphasizes the importance to implement

targeted health promotions to prevent a further symptom escalation especially in vulnerable groups.
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Introduction

The COVID-19 pandemic and related lockdown measures
have disrupted people’s everyday life. Specifically, social
distancing measures have reduced social and physical activi-
ties and, thus, increased the risk of social isolation [1-3].
Moreover, financial and job insecurities as well as worries
about people’s own health and the health of loved ones
might have led to increased distress [4, 5]. Thus, the present
pandemic situation is assumed to threaten mental health [6]
especially in vulnerable populations [7, 8]. In fact, several
studies reported a worldwide increase of depressive and anx-
iety symptoms, loneliness, and distress from the time before
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the pandemic to the first wave of the pandemic [see 9 for a
review, 10—12]. Moreover, these longitudinal and additional
cross-sectional studies have identified sociodemographic
correlates and risk factors (e.g., younger age, living without
a partner, a previous mental illness, lower educational level,
being unemployed) of elevated distress and psychopatho-
logical symptoms during the pandemic [13—19]. These stud-
ies have helped to identify individuals at risk for short-term
mental health problems at the beginning of the pandemic.
However, for an adequate implementation of further lock-
down measures and targeted mental health interventions, it
is crucial to (a) examine long-term mental health trajectories
beyond the first months of the pandemic and to (b) identify
vulnerable groups with particularly unfavorable trajectories.

Recent prospective longitudinal studies investigating the
course of mental health during the first months of the pan-
demic have demonstrated that mental health problems (i.e.,
general mental health and distress, as well as depressive
and anxiety symptoms) decreased while lockdown meas-
ures were eased after the first COVID-19 outbreak [10, 13,
20-23]. Interestingly, the recovery of mental health prob-
lems was observed to be stronger in vulnerable populations
such as women (vs. men), younger (vs. older) individuals,
individuals with a lower (vs. a higher) educational level,
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and those with (vs. without) children [13, 22]; although the
level of mental health problems remained elevated in these
specific populations even after easing of the first lockdown
in the UK [22]. However, after the easing of the COVID-
19 situation in summer 2020, in several countries including
Germany lockdown measures were repeatedly tightened and
extended in response to recurrent increases in COVID-19
cases. According to vulnerability—stress models [24], one
would assume that repeated distress and social isolation
resulting from repeated implementation of lockdown restric-
tions might be associated with a worsening of mental health
in the long run, especially in vulnerable groups.

However, we know little about long-term changes in
mental health up to 1 year after the COVID-19 outbreak
so far. Thus, it remains unresolved whether repeated imple-
mentations of lockdown restrictions do confer an increased
risk for an escalation of mental health impairments in the
general population and in particularly vulnerable subgroups.
An improved knowledge hereon would help to inform poli-
cymakers and the health care system to implement targeted
strategies to prevent adverse long-term effects on mental
health.

In the current study, we analyzed data from a general pop-
ulation sample of 1388 adults, who were initially assessed
from April to May 2020 (i.e., during the first COVID-19
wave in Germany) and prospectively followed up after 6
(i.e., from November to December 2020, during the second
COVID-19 wave in Germany) and 12 months (i.e., from
May to June 2021, during the third COVID-19 wave in Ger-
many). The aim was (a) to model long-term changes in men-
tal health up to 1 year after the initial COVID-19 outbreak
in Germany and (b) to assess whether these changes were
more unfavorable in particularly vulnerable groups (e.g.,
women, younger individuals, individuals with a previous
mental illness).

Methods
Participants

In the present study, we used data from a non-probability
sample of the general population in Germany assessed at the
beginning of the pandemic (see [14]) and then prospectively
followed up after 6 and 12 months. In the present study, we
only consider data from those individuals who participated
in at least two assessment time points. In this longitudinal
study, a total of 1388 participants repeatedly completed an
online survey (soscisurvey.de) over 1 year (see panel A of
Fig. 1 for an overview of the study design and study sample).
The first assessment (baseline; n=1388) started during the
first peak of the COVID-19 pandemic in Germany, between
April 17th and May 15th 2020, that is, four weeks after
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all German federal states had implemented public health
measures (see Fig. 1 for further information on the contain-
ment measures imposed at the time of the assessment). The
second assessment (6-month follow-up; n=1082) was con-
ducted between November 19th and December 8th 2020. At
this time, COVID-19 cases rapidly increased and lockdown
measures were extended and tightened (see Fig. 1). The
third assessment (1-year follow-up, n=945) was conducted
between May 12th and June 14th 2021, that is, in the end of
the third COVID-19 wave in Germany (see Fig. 1). As can
be seen in Fig. 1B and C, the severity of lockdown-related
restrictions during the 1-year follow-up was comparable to
the severity of lockdown-related restrictions during baseline.
However, at the 6-month follow-up, the overall stringency
index and level of strictness of certain containment measures
were slightly lower relative to the time of the baseline and
12-month follow-up assessment (see Fig. 1B and C). A total
of 639 individuals participated at all three assessment time
points. Participants were recruited via convenience sampling
methods (e.g., via social media, personal contacts, or email).
All participants provided informed consent. The study was
approved by the local Ethics Committee of the University
of Marburg (2020-33k).

Measures

At baseline, several sociodemographic factors were assessed
(see Table 1). We also asked participants to indicate whether
they do or do not belong to an officially designated risk
group for a severe COVID-19 disease progression (COVID-
19 risk group). Moreover, the following psychological out-
comes were measured:

Depressive symptoms were assessed with the Patient
Health Questionnaire-9 (PHQ-9; [26]). Generalized anxiety
was assessed with the 7-item Generalized Anxiety Disorder
scale (GAD-7; [27, 28]). Loneliness was assessed with the
3-item version of the UCLA Loneliness Scale [29]. Psy-
chosocial distress (e.g., due to financial problems or wor-
ries, distress at work, distress resulting from childcare) was
assessed with the Stress module of the Patient Health Ques-
tionnaire. Finally, and as in previous research (see [30]),
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 O (com-
pletely dissatisfied) to 10 (completely satisfied).

Data analysis

Statistical analyses were conducted with SPSS 26 (SPSS
for Windows, IBM). All analyses were conducted using
mixed regression models with repeated measurement occa-
sions (i.e., assessment time points, Level 1) nested or clus-
tered within persons (Level 2). In all analyses, fixed-effect
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Fig. 1 A Flowchart of the
design of the longitudinal study
with information on the study
sample and examples of lock-
down measures imposed during
assessment time points (source:
Response Measures Database
(RMD) of the European Centre
for Disease Prevention and
Control (ECDC) and the Joint

A

Flowchart of the longitudinal study with examples of
lockdown measures imposed during assessment waves

Inital study sample

assessd at baseline
(n=4335)

Examples of containment and closure policies at the time of the assessment

- No consent for re-
contacting (n = 1303)
- Did not participate
in at least two
assessment waves
(n=1644)

Baseline

«restrictions of public and private gatherings
«closure of restaurants and hotels

«closure of schools and kindergartens
«closure of leisure and cultural facilities
«closure of “non-essential” shops

«closure of places of worship

N

Research Centre (JRC) of the
European Commission); B
course of new cases of COVID-
19 (7-day rolling average, per

million) and level of restrictions
due to lockdown measures (indi-
cated by the stringency index;

Did not participate in
6-month follow-up
(n=306)

Oxford COVID-19 Government
Response Tracker [25]) during
the COVID-19 pandemic in
Germany (March 2020 to July

2021). The gray bars represent
the time points and durations of

Did not participate in
12-month follow-up
(n=443)

the three assessment waves (TO:
baseline, T1: 6-month follow-
up, T2: 12-month follow-up);

C strictness of the containment
and closure policies during the
assessment time points (a higher B
score represent a higher level of
strictness).The levels of strict-

ness of the listed containment 350

April 17t - May 150 2020
(n=1388)

th follow-up
Nov 19" - Dec 8™ 2020
(n=1082)

12-month follow-up

May 12t — June 142021

~mandatory mask-wearing in public transport and in stores

«restrictions of public and private gatherings

«closure of restaurants and hotels

«closure of leisure and cultural facilities

+mandatory mask-wearing in public transport and in stores

«restrictions of public and private gatherings

«closure of restaurants and hotels depending on local incidence rates
«closure of schools or alternating lessons were offered

«closure of leisure and cultural facilities depending on local incidence rates
«closure of “non-essential” shops depending on local incidence rates
«closure of worship depending on local incidence rates

*mandatory mask-wearing in public transport and in stores

Course of new cases of COVID-19 and level of restrictions

during the COVID-19 pandemic in Germany

— Stringency Index
— New Cases [7-day rolling average, per million]
1

and closure policies are used to To ul uz n
calculate the stringency index = N
(i.e., the overall level of the gov- £ 300 -
ernment’s response, see panel E 80
B). Values in parentheses repre- & 250 B
sent the range of the restriction :.f, C
due to the containment and R 60 ¢
closure policies. Please see [25] § B >
for further information on the = i g
coding of the different levels of > %7 0 £
strictness. Data were obtained ¥ 7
from the Oxford COVID-19 'y 100 R
Government Response Tracker & [ o
[25] 3 so— B
2 L
o T I T T I T T I T T I T T I T T 0
01.04.2020 01.07.2020 01.10.2020 01.01.2021 01.04.2021 01.07.2021
date
Cc Levels of strictness of the containment and closure policies
6-month  12-month
Baseline  follow-up follow-u,
closure of schools and universities (0 - 3) 1
closure of workplaces (0 - 3) highest level

cancellation of public events (0 - 2)

limitations of gatherings (0 - 4)

closure of public transport (0 - 2)

orders to "shelter-in-place" and otherwise confine to the home (0 - 3)

restriction on national movement between cities/regions (0 - 2)

restriction of international travel (0 - 4)

. of restriction

- no restriction

@ Springer



European Archives of Psychiatry and Clinical Neuroscience

Table 1 Associations of assessment time, sociodemographic and COVID-19-related predictors with psychological outcome measures

Coefficients n (%) Depression Anxiety Loneliness Psychosocial distress Life satisfaction
b (SE) b (SE) b (SE) b (SE) b (SE)

Wave

TO (reference) 1388

Tl 1082 0.15(0.13) —0.04 (0.11) —0.09 (0.05) -0.49 (0.10)%%** -0.50 (0.06)***

T2 945 0.65 (0.13)***  0.19 (0.12) 0.16 (0.05)** -0.29 (0.10)** = 0.67 (0.07)%%*
Gender

Male (reference) 272 (19.6%)

Female 1116 (80.4%) 0.44 (0.29) 0.31 (0.26) —-0.03(0.11) 0.85 (0.22)%%%* 0.28 (0.12)*
Age

18-34 (reference) 449 (32.3%)

35-49 546 (39.3%) -0.98 (0.30)** -0.59 (0.26)* -0.27 (0.12)*  0.27 (0.22) 0.01 (0.13)

50-64 347 (25.0%) —2.29 (0.34)*** —1.78 (0.29)*** —0.47 (0.13)*** —0.41 (0.25) 0.46 (0.14)**

65+ 46 (3.3%) —4.15 (0.72)*%* —-3.30 (0.63)*** —0.41 (0.28) —1.92 (0.53)%%%* 1.13 (0.30)***
Educational level

Low (reference) 36 (2.6%)

Middle 696 (50.1%) -1.77 (0.75)* -1.55(0.65)* —0.38(0.29) —0.89 (0.55) 1.06 (0.31)**

High 656 (47.3%) —2.68 (0.75)*** —2.00 (0.65)** —0.44 (0.29) —1.44 (0.55)** 1.29 (0.32)***
Employment

Employed (reference) 1145 (82.5%)

Unemployed/non-working 243 (17.5%) 0.29 (0.33) 0.55 (0.29) 0.19 (0.13) -0.10 (0.24) -0.23(0.14)
Relationship

Single (reference) 459 (33.1%)

Partnership—living together ~ 121 (8.7%)  —0.56 (0.33) —0.05 (0.29) —-0.16 (0.13) 0.25 (0.24) 0.48 (0.14)**

Partnership—not living 808 (58.2%) —0.71(0.44) —0.06 (0.38) —0.15(0.17) —-0.17 (0.32) 0.25 (0.18)

together

Living alone

No 1053 (75.9%)

Yes 335(24.1%) 0.43 (0.36) 0.14 (0.31) 0.33 (0.14)* 0.07 (0.27) -0.35 (0.15)*
Living with underage children

No 931 (67.1%)

Yes 457 (32.9%) —0.06 (0.29) 0.28 (0.25) 0.14 (0.11) 1.03 (0.21)*** 0.13 (0.12)
Current or previous psychiatric/

psychotherapeutic treatment

No 817 (58.9%)

Previous 343 (24.7%) 212 (0.28)***  1.94 (0.24)*** (.29 (0.11)** 1.39 (0.21)*** —0.49 (0.12)***

Current 227 (16.5%) 4.81 (0.33)*** 393 (0.29)***  0.67 (0.13)***  2.89 (0.25)*** —1.16 (0.14)***
COVID-19 risk group — self-

reported

No 861 (62.0%)

Yes 527 (38.0%)  0.98 (0.27)** 0.66 (0.23)** —-0.02 (0.10) 0.86 (0.20)*%** —0.011 (0.11)

Values in bold type indicate statistical significance (p < 0.05)
b: Estimated fixed effects; ***p <0.001, **p <0.01, *p <0.05

regression models with an underlying compound sym-
metry covariance matrix and a restricted maximum like-
lihood estimation were used. To examine the change of
psychological outcomes from the baseline to the 6-month
and 12-month follow-up assessment, the assessment time
point was dummy-coded (TO vs. T1 and TO vs. T2) and
both dummy-coded variables were entered as continuous
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predictors into the regression models. First, psychological
outcome measures were regressed on sociodemographic/risk
factors and the dummy-coded assessment time point (TO vs.
T1 and TO vs. T2) as multiple predictors. Second, interac-
tion terms between the dummy-coded assessment time point
and each sociodemographic/risk factor were computed and
added to the analyses to explore whether symptom changes
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differed between individuals with and without specific risk
factors. The alpha level was set at 0.05. Our main analyses
on the effects of sociodemographic factors and the assess-
ment time point on mental health refer to nine different
sociodemographic factors (gender, age, educational level,
employment, relationship, living alone, living with underage
children, current or previous psychiatric/psychotherapeutic
treatment, COVID-19 risk group) and two dummy-coded
timing variables (TO vs. T1, TO vs. T2) * five outcomes
(depressive symptoms, anxiety symptoms, loneliness, dis-
tress, and life satisfaction). Our main analyses on the inter-
action effects of sociodemographic factors on the change of
mental health from baseline to the 6-month and 12-month
follow-up refer to two time-dependent effects (6-month
follow-up, 12-month follow-up) * five outcomes (depres-
sive symptoms, anxiety symptoms, loneliness, distress, and
life satisfaction) * nine different sociodemographic factors
(gender, age, educational level, employment, relationship,
living alone, living with underage children, current or previ-
ous psychiatric/psychotherapeutic treatment, COVID-19 risk
group). We did not adjust for multiple testing because each
effect refers to another research question based on clearly
distinguishable constructs [31]. However, researchers who
believe that adjustment for multiple testing is necessary may
refer to this number of effects.

Results

Effect of sociodemographic/risk factors
on psychological outcomes

Associations between sociodemographic/risk factors and
psychological outcomes are presented in Table 1. Younger
age, a lower educational level, a history of mental disorders
and belonging to a COVID-19 risk group were associated
with increased anxiety and depressive symptoms. Younger
age, living alone and a history of mental disorders were
associated with higher loneliness. Female sex, younger age,
lower educational level, cohabiting with children, a history
of mental disorders and belonging to a COVID-19 risk group
were associated with elevated psychosocial distress. Female
sex, older age, higher educational level, cohabiting with a
partner and no history of mental health disorders were asso-
ciated with higher life satisfaction.

Longitudinal change from baseline in depressive
and anxiety symptoms, loneliness, distress and life
satisfaction

As shown in Table 1, depressive symptoms (b=0.15,
SE=0.13, p=0.247) and loneliness (b=—- 0.09, SE=0.05,
p=0.071) did not change significantly from baseline to

6-month follow-up (see also Table 2 for means and standard
deviations of the respective outcomes). However, depressive
symptoms (b=0.65, SE=0.13, p<0.001) and loneliness
(b=0.16, SE=0.05, p=0.003) increased from baseline to
1-year follow-up. Psychosocial distress and life satisfaction
decreased from baseline to 6-month (ps <0.001) and 1-year
follow-up (ps <0.015). Anxiety symptoms did not change sig-
nificantly over time (ps> 0.05, see Table 1).

Effects of sociodemographic and COVID-19-related
factors on the change in depressive and anxiety
symptoms, loneliness, distress and life satisfaction

As shown in Table 2, older individuals (aged 65 +) and those
belonging to a COVID-19 risk group reported a reduction of
depressive symptoms from baseline to 6-month follow-up,
while younger individuals (aged 18—-34 years) and those who
did not belong to a COVID-19 risk group showed a slight
increase of depression (b=— 1.47, SE=0.74, p=0.046 for
age x assessment wave, b=— 0.64, SE=0.26, p=0.015 for
COVID-19 risk group x assessment time point). Persons
without a history of mental disorders experienced a strong
increase of depressive symptoms from baseline to 12-month
follow-up, while depressive symptomatology remained stable
on a high level in individuals who received psychiatric/psy-
chological treatment (b=— 1.04, SE=0.37, p=0.005). Men,
older individuals (aged 35 years and above), and individu-
als with underage children experienced a decrease of anxiety
symptoms from baseline to 6-month follow-up, while women,
younger individuals, and individuals without underage chil-
dren experienced a slight increase of anxiety (by assessment
time point interactions: ps < 0.030; see Table 3). There was a
stronger decrease in psychological distress from baseline to the
6-month follow-up in individuals with (vs. without) underage
children (b=—-0.56, SE=0.20, p=0.006) as well as a stronger
reduction in distress from baseline to 12-month follow-up in
unemployed (vs. employed) individuals (b=— 0.62, SE=0.27,
p=0.021). Employed (vs. unemployed) and those individu-
als without (vs. with) a history of mental disorders showed
a stronger decrease in life satisfaction from baseline to the
6-month and 12-month follow-up (ps <0.034, see Table 3).
Life satisfaction decreased from baseline to 12-month follow-
up in those with a high (vs. low) educational level (b=— 1.03,
SE=0.49, p=0.036). Unemployed/non-working individuals
showed a stronger reduction in loneliness from baseline to
the 6-month follow-up assessment than employed individu-
als (b=-0.35, SE=0.13, p=0.008). Other variables did not
modulate the change in depressive and anxiety symptoms,
loneliness, distress or life satisfaction (see Table 3).
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Discussion

Studies investigating the long-term consequences of the
ongoing COVID-19 pandemic on mental health are still
rare. However, the study of potential long-term con-
sequences of the COVID-19 pandemic is important to
inform the health care system and to implement preven-
tive strategies to reduce potential negative mental health
consequences. Therefore, we investigated how depression,
anxiety, distress, loneliness and life satisfaction longitu-
dinally changed over the course of 1 year, from the first
to the second and third wave of the pandemic. Moreover,
we investigated whether longitudinal changes differed
between individuals with vs. without specific sociodemo-
graphic characteristics and risk factors (e.g., women vs.
men and younger vs. older individuals).

The present study documents a long-term deterioration
of mental health during the COVID-19 pandemic in Ger-
many. Specifically, we observed an increase of depressive
symptoms and loneliness as well as a decrease in life sat-
isfaction from the beginning of the COVID-19 pandemic
to the 1-year follow-up. Anxiety symptoms persisted on
a high level over the 1-year follow-up period. In contrast
to these long-term effects, we found no change in loneli-
ness, anxiety, and depressive symptoms in the short run
(i.e., from baseline to the 6-month follow-up assessment),
corroborating previous longitudinal data using a 6-month
follow-up period [32, 33]. However, life satisfaction and
psychosocial distress decreased during the same period.
Moreover, we identified vulnerable groups (e.g., younger
individuals) who were at increased risk for an overall
higher level of psychopathological symptoms across all
assessment time points but also for a short-term deteriora-
tion of mental health problems.

In the present study, depressive symptoms did not
change in the short run (i.e., from the first to the second
COVID-19 wave in Germany). However, after 1 year,
we observed a worsening of depressive symptoms rela-
tive to the beginning of the COVID-19 pandemic in Ger-
many which is in line with evidence from a longitudinal
study among US adults [34]. Moreover, our data are in
line with findings from a longitudinal population-based
survey (COVID-19 Snapshot Monitoring) in Germany
demonstrating that, at the time of our 12-month follow-
up assessment, individuals felt more burdened than dur-
ing the baseline and 6-month follow-up assessment [35,
36]. Importantly, previous longitudinal studies conducted
before the COVID-19 pandemic (i.e., under non-pandemic
conditions) did not observe such significant changes in
mental health problems over time [13], suggesting that the
increase in depressive symptoms during the COVID-19
pandemic is not the result of annual or seasonal variations.

@ Springer

It is to note that, between the 6-month follow-up and
12-month follow-up assessment, two long-lasting and
highly restrictive lockdowns were imposed in response
to increases in COVID-19 cases in Germany. However,
the degree of lockdown-related restrictions during the
1-year follow-up assessment was comparable to the level
of restrictions being present during the baseline assess-
ment (see Fig. 1). One might suggest that repeated and
long-lasting restrictions and isolations led to an increase
in depressive symptoms, while anxiety symptoms persisted
on a high level over the 1-year follow-up period. Most
interestingly, the increase in depression was accompanied
by an increase in loneliness and a reduction in life satisfac-
tion. In contrast, during the same period, general psycho-
social distress continuously decreased. Thus, the present
data might suggest that deterioration of depressive symp-
toms during the pandemic is rather linked to increased
loneliness and lower life satisfaction in response to reduc-
tion of social contacts and social isolation but not to an
overall higher level of psychosocial distress related to the
pandemic situation. This finding corresponds to previous
studies that demonstrated that loneliness and social isola-
tion are important risk factors for the onset or increase in
depressive symptoms [37-40]. Moreover, the worsening of
depressive symptoms and loneliness in the long run was
preceded by a decline in life satisfaction indicating that
life satisfaction may serve as a sensitive marker or early
indicator for a subsequent deterioration of psychopatho-
logical symptoms [41].

In line with evidence from several cross-sectional and
longitudinal studies worldwide [13-16, 18-20, 22], we
demonstrated that, across all assessment waves, being
young, a lower educational level, a history of mental dis-
orders and belonging to a COVID-19 risk group are risk
factors for high levels of depression, anxiety, distress and
decreased life satisfaction during the pandemic. Moreo-
ver, being young, living alone and a history of mental
disorders were associated with increased loneliness.
Corroborating previous position papers that predicted an
increase of mental health problems in specific popula-
tions [7, 8], we identified vulnerable groups with par-
ticularly unfavorable trajectories in the short term. For
example, we found that younger individuals showed
an increase in depressive and anxiety symptoms while
depression and anxiety symptoms decreased in older
individuals. Moreover, females reported a slight increase
in anxiety, while males exhibited a decrease in anxiety
symptoms. These findings suggest that especially vul-
nerable groups fail to cope with the renewed tightening
of lockdown restrictions and did not adapt as well to the
ongoing pandemic situation as older individuals or men.
Thus, these vulnerable groups might need tailored support
to prevent a further escalation of symptoms. Surprisingly,
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the observed long-term increase in depression was much
more pronounced in individuals without a history of men-
tal disorders, while the level of depressive symptoms per-
sisted on a high level over the 1-year follow-up period in
those with a history of mental disorders.

The present study should be considered in the light
of the following limitations: First, in the present study,
participants were recruited via convenience sampling
methods which may lead to biases in the recruited sample
(over- or under-representation of population groups) and,
thus, may limit the generalizability of the present findings
to the general population of Germany. In fact, as a result
of our recruitment method (i.e., convenience sampling
methods), in the present sample, older respondents and
men as well as individuals with a lower educational level
were relatively underrepresented, which might limit the
generalizability of the findings, especially to these popu-
lation subgroups. Thus, the present findings should be
validated using representative probability samples. A rel-
atively high number of participants lost to follow-up (45%
of respondents participated in at least two assessment
waves) which, however, is within the expected attrition
rate ranging between 30 and 70% for longitudinal studies
[11, 13, 32, 42]. Notwithstanding this, the relatively high
attrition rate in the present study should be considered
when interpreting the present results with regard to the
generalizability of the findings to the general population.
Our study exclusively relied on self-report data which
might have been subject to memory and recall biases.
Please also note that we mainly focused on internaliz-
ing symptoms (i.e., depression and anxiety). Thus, addi-
tional studies are needed to investigate whether long-term
changes during the COVID-19 pandemic were similar for
externalizing symptoms (e.g., anger, aggression, alcohol
abuse) [6]. Moreover, during all assessment waves, the
stringency of lockdown measures was relatively high
and comparable across all assessment waves. However,
there is evidence that general mental health problems as
well as depressive and anxiety symptoms significantly
decreased during summer 2020 and 2021, i.e., during
easing of lockdown restrictions in Germany and other
European countries [10, 13, 22, 23, 35, 36]. For example,
data from a longitudinal study in Germany revealed a
decrease in depressive and anxiety symptoms from April
to June 2020, i.e., during easing of the first lockdown
[23]. Thus, it might be that, after an initial reduction in
psychopathological symptoms during easing of the lock-
down in Germany, symptoms subsequently increased due
to the tightening of lockdown restrictions. However, due
to the relatively low temporal resolution of the assessment
waves, in the present study, we were not able to reveal
such potential changes.

Conclusion

In the present longitudinal observational study, we found
no symptom change in the short run but a worsening of
depressive symptoms, loneliness and life satisfaction in
the long run. Younger individuals were identified as a risk
group for overall higher levels of mental health problems
and unfavorable trajectories of mental health outcomes.
In line with vulnerability-stress models [24], the observed
worsening of depressive symptoms may increase the risk
for the onset or further deterioration of psychological dis-
orders which may lead to a greater need for psychiatric
or psychological treatment. This risk for developing psy-
chopathological symptoms might be further increased in
vulnerable groups (e.g., younger individuals) due to the
overall higher psychopathological symptoms already pre-
sent during the initial phase of the COVID-19 pandemic.
Therefore, to prevent or mitigate these adverse long-term
mental health consequences, interventions or prevention
strategies should be implemented, especially in vulnerable
populations. Specifically, according to the results of the
present study, these interventions should target feelings of
social isolation, loneliness and life satisfaction to counter-
act deterioration or persistence of anxiety and depressive
symptoms. For example, based on evidence indicating that
higher level of social support and more frequent social
contacts were associated with lower depressive symptoms
[14, 16, 43], interventions should target at strategies to
boost social support and increase the number of social
contacts. However, given that we found increases in men-
tal health problems in individuals not identified as at-risk
persons in previous studies (e.g., individuals with no his-
tory of mental disorders), special attention should also be
paid to the long-term trajectories of people who are not
supposed to be at higher risk for adverse mental health
consequences.

Funding Open Access funding enabled and organized by Projekt
DEAL. This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors All authors
report no financial relationships with commercial interests.

Declarations

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical standards The authors assert that all procedures contributing
to this work have been approved by the local Ethics Committee of the
University of Marburg (2020-33k) and have therefore been performed
in accordance with the ethical standards laid down in the 1964 Declara-
tion of Helsinki and its later amendments.

Consent to participate Informed consent was obtained from all par-
ticipants included in the study.

@ Springer



European Archives of Psychiatry and Clinical Neuroscience

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Murayama H, Okubo R, Tabuchi T (2021) Increase in social
isolation during the COVID-19 pandemic and its association
with mental health: findings from the JACSIS 2020 study. Int J
Environ Res Public Health. https://doi.org/10.3390/ijerph1816
8238

2. Giuntella O, Hyde K, Saccardo S, Sadoft S (2021) Lifestyle and
mental health disruptions during COVID-19. Proc Natl Acad
Sci USA. https://doi.org/10.1073/pnas.2016632118

3. Salman D, Beaney T, Robb EC, de Jager LCA, Giannakopoulou
P, Udeh-Momoh CT, Ahmadi-Abhari S, Majeed A, Middleton
LT, McGregor AH (2021) Impact of social restrictions during
the COVID-19 pandemic on the physical activity levels of adults
aged 50-92 years: a baseline survey of the CHARIOT COVID-
19 Rapid Response prospective cohort study. BMJ Open
11(8):e050680. https://doi.org/10.1136/bmjopen-2021-050680

4. Mertens G, Gerritsen L, Duijndam S, Salemink E, Engelhard
IM (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

5. Blix I, Birkeland MS, Thoresen S (2021) Worry and mental
health in the Covid-19 pandemic: vulnerability factors in the
general Norwegian population. BMC Public Health 21(1):928.
https://doi.org/10.1186/s12889-021-10927-1

6. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S,
Greenberg N, Rubin GJ (2020) The psychological impact of
quarantine and how to reduce it: rapid review of the evidence.
Lancet 395(10227):912-920. https://doi.org/10.1016/S0140-
6736(20)30460-8

7. Brakemeier E-L, Wirkner J, Knaevelsrud C, Wurm S, Christian-
sen H, Lueken U, Schneider S (2020) Die COVID-19-Pandemie
als Herausforderung fiir die psychische Gesundheit. Z Klin Psy-
chol Psychother 49(1):1-31. https://doi.org/10.1026/1616-3443/
a000574

8. Gruber J, Prinstein MJ, Clark LA, Rottenberg J, Abramowitz JS,
Albano AM, Aldao A, Borelli JL, Chung T, Davila J, Forbes EE,
Gee DG, Hall GCN, Hallion LS, Hinshaw SP, Hofmann SG, Hol-
lon SD, Joormann J, Kazdin AE, Klein DN, La Greca AM, Leven-
son RW, MacDonald AW, McKay D, McLaughlin KA, Mendle J,
Miller AB, Neblett EW, Nock M, Olatunji BO, Persons JB, Rozek
DC, Schleider JL, Slavich GM, Teachman BA, Vine V, Weinstock
LM (2021) Mental health and clinical psychological science in the
time of COVID-19: Challenges, opportunities, and a call to action.
Am Psychol 76(3):409-426. https://doi.org/10.1037/amp0000707

9. Robinson E, Sutin AR, Daly M, Jones A (2021) A systematic
review and meta-analysis of longitudinal cohort studies compar-
ing mental health before versus during the COVID-19 pandemic.
J Affect Disord 296:567-576. https://doi.org/10.1016/j.jad.2021.
09.098

@ Springer

10.

11.

13.

14.

16.

17.

19.

20.

21.

22.

23.

Daly M, Robinson E (2021) Longitudinal changes in psycho-
logical distress in the UK from 2019 to September 2020 dur-
ing the COVID-19 pandemic: evidence from a large nationally
representative study. Psychiatry Res 300:113920. https://doi.
org/10.1016/j.psychres.2021.113920

Luchetti M, Lee JH, Aschwanden D, Sesker A, Strickhouser JE,
Terracciano A, Sutin AR (2020) The trajectory of loneliness in
response to COVID-19. Am Psychol. https://doi.org/10.1037/
amp0000690

Kwong ASF, Pearson RM, Adams MJ, Northstone K, Tilling
K, Smith D, Fawns-Ritchie C, Bould H, Warne N, Zammit S,
Gunnell DJ, Moran PA, Micali N, Reichenberg A, Hickman M,
Rai D, Haworth S, Campbell A, Altschul D, Flaig R, McIntosh
AM, Lawlor DA, Porteous D, Timpson NJ (2020) Mental health
before and during the COVID-19 pandemic in two longitudinal
UK population cohorts. Br J Psychiatry 218(6):1-10. https://
doi.org/10.1192/bjp.2020.242

Daly M, Sutin AR, Robinson E (2020) Longitudinal changes in
mental health and the COVID-19 pandemic: evidence from the
UK Household Longitudinal Study. Psychol Med. https://doi.org/
10.1017/S0033291720004432

Benke C, Autenrieth LK, Asselmann E, Pané-Farré CA (2020)
Lockdown, quarantine measures, and social distancing: associa-
tions with depression, anxiety and distress at the beginning of the
COVID-19 pandemic among adults from Germany. Psychiatry
Res 293:113462. https://doi.org/10.1016/j.psychres.2020.113462

. Petzold MB, Bendau A, Plag J, Pyrkosch L, MascarellMaricic

L, Betzler F, Rogoll J, Grofe J, Strohle A (2020) Risk, resil-
ience, psychological distress, and anxiety at the beginning of the
COVID-19 pandemic in Germany. Brain Behav. https://doi.org/
10.1002/brb3.1745

Gonzélez-Sanguino C, Ausin B, Castellanos MA, Saiz J, Lopez-
Goémez A, Ugidos C, Mufioz M (2020) Mental health conse-
quences 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

Wang Y, Kala MP, Jafar TH (2020) Factors associated with psy-
chological distress during the coronavirus disease 2019 (COVID-
19) pandemic on the predominantly general population: a sys-
tematic review and meta-analysis. PLoS ONE 15(12):e0244630.
https://doi.org/10.1371/journal.pone.0244630

. Vindegaard N, Eriksen Benros M (2020) COVID-19 pandemic

and mental health consequences: systematic review of the current
evidence. Brain Behav Immun. https://doi.org/10.1016/j.bbi.2020.
05.048

Luo M, Guo L, Yu M, Wang H (2020) The psychological and
mental impact of coronavirus disease 2019 (COVID-19) on medi-
cal staff and general public: a systematic review and meta-anal-
ysis. Psychiatry Res 291:113190. https://doi.org/10.1016/j.psych
res.2020.113190

Saunders R, Buckman JEJ, Fonagy P, Fancourt D (2021) Under-
standing different trajectories of mental health across the general
population during the COVID-19 pandemic. Psychol Med. https://
doi.org/10.1017/S0033291721000957

Pierce M, McManus S, Hope H, Hotopf M, Ford T, Hatch SL,
John A, Kontopantelis E, Webb RT, Wessely S, Abel KM (2021)
Mental health responses to the COVID-19 pandemic: a latent class
trajectory analysis using longitudinal UK data. Lancet Psychiatry
8(7):610-619. https://doi.org/10.1016/52215-0366(21)00151-6
Fancourt D, Steptoe A, Bu F (2021) Trajectories of anxiety and
depressive symptoms during enforced isolation due to COVID-19
in England: a longitudinal observational study. Lancet Psychiatry
8(2):141-149. https://doi.org/10.1016/S2215-0366(20)30482-X
Bendau A, Plag J, Kunas S, Wyka S, Strohle A, Petzold MB
(2020) Longitudinal changes in anxiety and psychological dis-
tress, and associated risk and protective factors during the first


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijerph18168238
https://doi.org/10.3390/ijerph18168238
https://doi.org/10.1073/pnas.2016632118
https://doi.org/10.1136/bmjopen-2021-050680
https://doi.org/10.1016/j.janxdis.2020.102258
https://doi.org/10.1186/s12889-021-10927-1
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1026/1616-3443/a000574
https://doi.org/10.1026/1616-3443/a000574
https://doi.org/10.1037/amp0000707
https://doi.org/10.1016/j.jad.2021.09.098
https://doi.org/10.1016/j.jad.2021.09.098
https://doi.org/10.1016/j.psychres.2021.113920
https://doi.org/10.1016/j.psychres.2021.113920
https://doi.org/10.1037/amp0000690
https://doi.org/10.1037/amp0000690
https://doi.org/10.1192/bjp.2020.242
https://doi.org/10.1192/bjp.2020.242
https://doi.org/10.1017/S0033291720004432
https://doi.org/10.1017/S0033291720004432
https://doi.org/10.1016/j.psychres.2020.113462
https://doi.org/10.1002/brb3.1745
https://doi.org/10.1002/brb3.1745
https://doi.org/10.1016/j.bbi.2020.05.040
https://doi.org/10.1016/j.bbi.2020.05.040
https://doi.org/10.1371/journal.pone.0244630
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.1017/S0033291721000957
https://doi.org/10.1017/S0033291721000957
https://doi.org/10.1016/S2215-0366(21)00151-6
https://doi.org/10.1016/S2215-0366(20)30482-X

European Archives of Psychiatry and Clinical Neuroscience

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

three months of the COVID-19 pandemic in Germany. Brain
Behav. https://doi.org/10.1002/brb3.1964

Ingram RE, Luxton DD (2005) Vulnerability-stress models. In:
Hankin BLL, Abela JRRZ (eds) Development of Psychopathol-
ogy. A vulnerability-stress perspective. Sage Publications, Thou-
sand Oaks, pp 3246

Hale T, Angrist N, Goldszmidt R, Kira B, Petherick A, Phillips
T, Webster S, Cameron-Blake E, Hallas L, Majumdar S, Tatlow
H (2021) A global panel database of pandemic policies (Oxford
COVID-19 Government Response Tracker). Nat Hum Behav
5(4):529-538. https://doi.org/10.1038/s41562-021-01079-8
Kroenke K, Spitzer RL, Williams JB (2001) The PHQ-9: valid-
ity of a brief depression severity measure. J] Gen Intern Med
16(9):606-613. https://doi.org/10.1046/j.1525-1497.2001.01600
9606.x

Spitzer RL, Kroenke K, Williams JBW, Lowe B (2006) A brief
measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 166(10):1092-1097. https://doi.org/10.1001/
archinte.166.10.1092

Kroenke K, Spitzer RL, Williams JBW, Monahan PO, Lowe B
(2007) Anxiety disorders in primary care: prevalence, impairment,
comorbidity, and detection. Ann Intern Med 146(5):317-325.
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
Russell DW (1996) UCLA Loneliness Scale (Version 3): reli-
ability, validity, and factor structure. J Pers Assess 66(1):20—40.
https://doi.org/10.1207/s15327752jpa6601_2

Lucas RE, Donnellan MB (2012) Estimating the reliability of
single-item life satisfaction measures: results from four national
panel studies. Soc Indic Res 105(3):323-331. https://doi.org/10.
1007/s11205-011-9783-z

Savitz DA, Olshan AF (1995) Multiple comparisons and related
issues in the interpretation of epidemiologic data. Am J Epidemiol
142(9):904-908. https://doi.org/10.1093/oxfordjournals.aje.al 177
37

Pieh C, Budimir S, Humer E, Probst T (2021) Comparing men-
tal health during the COVID-19 lockdown and 6 months after
the lockdown in austria: a longitudinal study. Front Psychiatry
12:625973. https://doi.org/10.3389/fpsyt.2021.625973
Papageorgiou D, Kassianos AP, Constantinou M, Lamnisos D,
Nicolaou C, Papacostas S, Gloster AT, Karekla M (2021) Men-
tal health and well-being during the first vs. second COVID-19
pandemic lockdown in cyprus. Eur J Psychol Open 80(12):40—49.
https://doi.org/10.1024/2673-8627/a000008

Ettman CK, Cohen GH, Abdalla SM, Sampson L, Trinquart L,
Castrucci BC, Bork RH, Clark MA, Wilson I, Vivier PM, Galea

35.

36.

37.

38.

39.

40.

41.

42.

43.

S (2021) Persistent depressive symptoms during COVID-19: a
national, population-representative, longitudinal study of US
adults. Lancet Reg Health 5:191. https://doi.org/10.1016/j.1ana.
2021.100091

(2022) Ressourcen und Belastungen | COSMO. https://projekte.
uni-erfurt.de/cosmo2020/web/topic/vertrauen-zufriedenheit-resso
urcen/20-belastungen/#situative-belastung. Accessed 31 Jan 2022
Betsch C, Wieler L, Bosnjak M, Ramharter M, Stollorz V, Omer
S, Korn L, Sprengholz P, Felgendreff L, Eitze S, Schmid P (2020)
Germany COVID-19 Snapshot MOnitoring (COSMO Germany):
Monitoring knowledge, risk perceptions, preventive behaviours,
and public trust in the current coronavirus outbreak in Germany.
PsychArchives. https://doi.org/10.23668/psycharchives.2776
Beutel ME, Klein EM, Brihler E, Reiner I, Jiinger C, Michal M,
Wiltink J, Wild PS, Miinzel T, Lackner KJ, Tibubos AN (2017)
Loneliness in the general population: prevalence, determinants
and relations to mental health. BMC Psychiatry 17(1):97. https://
doi.org/10.1186/s12888-017-1262-x

Lee SL, Pearce E, Ajnakina O, Johnson S, Lewis G, Mann F, Pit-
man A, Solmi F, Sommerlad A, Steptoe A, Tymoszuk U, Lewis G
(2021) The association between loneliness and depressive symp-
toms among adults aged 50 years and older: a 12-year population-
based cohort study. Lancet Psychiatry 8(1):48-57. https://doi.org/
10.1016/52215-0366(20)30383-7

Cacioppo JT, Hughes ME, Waite LJ, Hawkley LC, Thisted RA
(2006) Loneliness as a specific risk factor for depressive symp-
toms: cross-sectional and longitudinal analyses. Psychol Aging
21(1):140-151. https://doi.org/10.1037/0882-7974.21.1.140
Erzen E, Cikrikci O (2018) The effect of loneliness on depression:
a meta-analysis. Int J Soc Psychiatry 64(5):427-435. https://doi.
org/10.1177/0020764018776349

Koivumaa-Honkanen H, Kaprio J, Honkanen R, Viinaméki H,
Koskenvuo M (2004) Life satisfaction and depression in a 15-year
follow-up of healthy adults. Soc Psychiatry Psychiatr Epidemiol
39(12):994-999. https://doi.org/10.1007/s00127-004-0833-6
Gustavson K, von Soest T, Karevold E, Rgysamb E (2012) Attri-
tion and generalizability in longitudinal studies: findings from
a 15-year population-based study and a Monte Carlo simula-
tion study. BMC Public Health 12:918. https://doi.org/10.1186/
1471-2458-12-918

Sommerlad A, Marston L, Huntley J, Livingston G, Lewis G,
Steptoe A, Fancourt D (2021) Social relationships and depres-
sion during the COVID-19 lockdown: longitudinal analysis of the
COVID-19 Social Study. Psychol Med. https://doi.org/10.1017/
S0033291721000039

@ Springer


https://doi.org/10.1002/brb3.1964
https://doi.org/10.1038/s41562-021-01079-8
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/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1007/s11205-011-9783-z
https://doi.org/10.1007/s11205-011-9783-z
https://doi.org/10.1093/oxfordjournals.aje.a117737
https://doi.org/10.1093/oxfordjournals.aje.a117737
https://doi.org/10.3389/fpsyt.2021.625973
https://doi.org/10.1024/2673-8627/a000008
https://doi.org/10.1016/j.lana.2021.100091
https://doi.org/10.1016/j.lana.2021.100091
https://projekte.uni-erfurt.de/cosmo2020/web/topic/vertrauen-zufriedenheit-ressourcen/20-belastungen/#situative-belastung
https://projekte.uni-erfurt.de/cosmo2020/web/topic/vertrauen-zufriedenheit-ressourcen/20-belastungen/#situative-belastung
https://projekte.uni-erfurt.de/cosmo2020/web/topic/vertrauen-zufriedenheit-ressourcen/20-belastungen/#situative-belastung
https://doi.org/10.23668/psycharchives.2776
https://doi.org/10.1186/s12888-017-1262-x
https://doi.org/10.1186/s12888-017-1262-x
https://doi.org/10.1016/S2215-0366(20)30383-7
https://doi.org/10.1016/S2215-0366(20)30383-7
https://doi.org/10.1037/0882-7974.21.1.140
https://doi.org/10.1177/0020764018776349
https://doi.org/10.1177/0020764018776349
https://doi.org/10.1007/s00127-004-0833-6
https://doi.org/10.1186/1471-2458-12-918
https://doi.org/10.1186/1471-2458-12-918
https://doi.org/10.1017/S0033291721000039
https://doi.org/10.1017/S0033291721000039

	One year after the COVID-19 outbreak in Germany: long-term changes in depression, anxiety, loneliness, distress and life satisfaction
	Abstract
	Introduction
	Methods
	Participants
	Measures
	Data analysis

	Results
	Effect of sociodemographicrisk factors on psychological outcomes
	Longitudinal change from baseline in depressive and anxiety symptoms, loneliness, distress and life satisfaction
	Effects of sociodemographic and COVID-19-related factors on the change in depressive and anxiety symptoms, loneliness, distress and life satisfaction

	Discussion
	Conclusion
	References




