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ARTICLE INFO ABSTRACT

Keywords: Especially individuals with mental disorders might experience an escalation of psychopathological symptoms
SARS-CoV-2 during the COVID-19 pandemic. Therefore, we investigated the role of anxiety, depressive, and other mental
Corona disorders for levels and longitudinal changes of COVID-19-related fear, anxiety and depressive symptoms during
I];/Ii?:rt:slshealth the first months of the COVID-19 pandemic in Germany. In a longitudinal observational design with four
Mental strain assessment waves from March, 27th until June, 15th 2020, a total of 6,551 adults from Germany was assessed.
Vulnerability 4,175 individuals participated in one, 1,070 in two, 803 in three, and 503 in all four waves of data collection.

Multilevel analyses revealed that across all assessment waves, COVID-19-related fear, anxiety, and depressive
symptoms were significantly higher in individuals with vs. without anxiety, depressive, and other mental dis-
orders. All symptoms decreased on average over time, and this decrease was significantly stronger in individuals
with vs. without anxiety disorders, and particularly driven by individuals with generalized anxiety disorder. Our
findings suggest that individuals with mental disorders, especially anxiety disorders — and in particular those
with a generalized anxiety disorder — seem to be vulnerable to experience psychological strain in the context of
the pandemic, might likely overestimate potential threat, and should be targeted by preventive and therapeutic
interventions.

1. Introduction

A growing body of research around the globe suggests that the
COVID-19 pandemic relates to increased mental health impairments
(Bauerle et al., 2020; Cooke, Eirich, Racine, & Madigan, 2020; Feng
et al., 2020; Mazza et al., 2020; Ozamiz-Etxebarria, Dosil-Santamaria,
Picaza-Gorrochategui, & Idoiaga-Mondragon, 2020; Petzold, Bendau,
Plag, Pyrkosch, Mascarell Maricic, Betzler et al., 2020; Sibley et al.,
2020; Tan et al., 2020; Taylor et al., 2020a; Twenge & Joiner, 2020;
Wang et al., 2020). For example, in a general population sample of
adults from the US (Twenge & Joiner, 2020), heightened anxiety and
depressive symptoms were three times more frequent during the initial
phase of the pandemic in early 2020 as compared to 2019. Recent data
of a longitudinal study with adults from Germany (Bendau, Petzold
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et al,, 2020; Bendau, Plag et al., 2020) showed that anxiety and
depressive symptoms were particularly high in early 2020, but attenu-
ated in the following months of the pandemic. Overall, these findings are
in line with previous evidence that mental health problems tend to be
highly prevalent during times of crises (e.g., wars and natural disasters)
(Bonanno, Brewin, Kaniasty, & La Greca, 2010).

The risk to experience mental health issues when facing adversities
considerably varies between individuals (Bonanno et al., 2010).
Vulnerability-stress models (Ingram & Luxton, 2005; Zuckerman, 1999)
and previous studies (Norris et al., 2002; North, 2013) suggest that
specific vulnerabilities (e.g., pre-existing mental disorders) predispose
to respond with psychopathological symptoms to times of crises and
stress. In line with symptom-progression models (Shear, Bjelland,
Beesdo, Gloster, & Wittchen, 2007; Wittchen et al., 2014), previous
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research has shown that psychopathology typically unfolds gradually
over time (Asselmann, Wittchen, Lieb, Hofler, & Beesdo-Baum, 2014;
Beesdo, Knappe, & Pine, 2009) and that past and current mental dis-
orders rank among the top risk factors for a further escalation of mental
health problems (Asselmann, Wittchen, Lieb, & Beesdo-Baum, 2018;
Beesdo et al., 2007). It is thus plausible to assume that individuals with
pre-existing mental disorders not only experience higher levels of psy-
chopathological symptoms, but also more unfavorable symptom
changes during the COVID-19 pandemic.

In a general population sample of adults from Canada and the US,
pre-existing depressive and anxiety disorders were associated with
higher COVID-19-related distress (Asmundson et al., 2020; Taylor et al.,
2020b). Anxiety disorders were associated with even higher
COVID-19-related distress and anxiety symptoms as compared to
depressive disorders. However, it has not been investigated yet if
changes in psychopathological symptoms such as depressive and anxiety
symptoms during the initial phase of the COVID-19 pandemic differed
between individuals with and without specific pre-existing mental dis-
orders as well as how the psychological reaction of those groups develop
over time in the pandemic as a phase of constant changes. Such research
requires longitudinal study designs with multiple waves of assessment
throughout the first months of the COVID-19 pandemic.

Anxiety and depressive disorders belong to the most frequent mental
disorders (Jacobi et al., 2015; Kessler, Petukhova, Sampson, Zaslavsky,
& Wittchen, 2012). Examining their role for COVID-19-related fear,
depressive, and anxiety symptoms during the COVID-19 pandemic is
thus particularly crucial. Although anxiety and depressive disorders are
similar and often co-occur (Goldberg, Krueger, Andrews, & Hobbs,
2009), both diagnostic classes partially differ with respect to their eti-
ology, progress, and outcomes (Asselmann, Hertel et al., 2018; Beesdo,
Pine, Lieb, & Wittchen, 2010; Hettema, 2008). Therefore, it is essential
to examine whether levels and changes in COVID-19-related fear,
depressive, and anxiety symptoms differ between individuals with
pre-existing anxiety and depressive disorders (in their pure and co-
morbid form). Moreover, anxiety disorders are a phenotypically highly
heterogeneous group of disorders (Craske et al., 2009). For this reason,
assessing the role of individual diagnoses of anxiety disorders for
symptom changes during the pandemic is additionally important. Such
research promises to considerably improve an early recognition of in-
dividuals who are at increased risk for a vicious cycle of psychopatho-
logical symptoms during (and after) the COVID-19 pandemic and might
thus benefit from targeted prevention and early intervention.

In this study, we used data from a general population sample of 6,551
adults, who were prospectively followed up in up to four waves from
March (when COVID-19 became a serious health concern in Germany)
until June 2020. We longitudinally examined the predictive role of
mental disorders in spring 2020 for levels and changes of COVID-19-
related fear, depressive, and anxiety symptoms during the following
months. In addition, we tested for diagnostic specificity, examined the
role of individual anxiety disorder diagnoses (agoraphobia, panic dis-
order, social anxiety disorder, generalized anxiety disorder, and other
anxiety disorders according to DSM-5) and considered the role of
additional diagnostic features (e.g., number of disorders and perceived
worsening of existing anxiety disorders).

2. Method
2.1. Design

Our data comes from a general population sample with a total of
6,551 adults from Germany, which were assessed repeatedly at up to
four waves using an online survey (SoSci-Survey) to examine the role of
current mental disorders for the course of mental health problems dur-
ing the first months of the COVID-19 pandemic (Bendau, Petzold et al.,
2020; Petzold, Bendau, Plag, Pyrkosch, Mascarell Maricic, Betzler et al.,
2020). The study was approved by the ethics committee of the Charité -
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Universitatsmedizin Berlin (EA1/071/20) and pre-registered at clin-
icaltrials.gov (NCT04331106). Participants were recruited via social
media platforms (Twitter, Facebook, Instagram), news portals, and the
homepage of the Charité - Universitatsmedizin Berlin. Only individuals
who were 18 years or older, were currently living in Germany, and had
sufficient language skills to complete the survey in German were
included. All participants provided written informed consent before
inclusion in the study.

The first wave (T1) took place from March 27th to April 6th, the
second wave (T2) from April 24th to May 4th, the third wave (T3) from
May 15th to May 25th, and the fourth wave (T4) from June 5th to June
15th 2020. A total of 4,175 individuals participated in one, 1,070 in two,
803 in three, and 503 in all four waves of data collection. T1 was con-
ducted at the time when COVID-19 became a serious health concern in
Germany and several public health measures (e.g., “lockdown”, social
distancing, etc.) were taken to prevent a further spread of the virus (see
Fig. 1). In the following months, infection rates increased slower. At this
time, some measures were removed, whereas others were introduced (e.
g., wearing a mask in public places).

2.2. Assessment of current mental disorders

The presence of a diagnosed anxiety disorder (“Are you currently
suffering from a diagnosed anxiety disorder” — “if yes, which one(s)?” -
selection fields with different anxiety disorders) and other diagnosed
mental disorders (“Are you currently suffering from a diagnosed other
mental disorder” — “if yes, which one(s)?” - free-text fields) in the pre-
sent was queried at the first assessment. The free-text fields were
transformed into ICD-10 F-codes and clustered into depressive disorders
and other mental disorders (mostly adjustment disorders, personality
disorders, and eating disorders). At baseline, participants were also
asked whether they received professional help due to psychological
problems (psychotherapy, pharmacotherapy, or other).

2.3. Assessment of COVID-19-related fear, depressive, and anxiety
symptoms

At each wave, COVID-19-related fears were assessed with the
COVID-19-Anxiety Questionnaire (C-19-A), a modified and validated
version of the DSM-5 Severity-Measure-For-Specific-Phobia-Adult-Scale
(Petzold, Bendau, Plag, Pyrkosch, Mascarell Maricic, Rogoll et al.,
2020), which includes ten items, rated on a 5-point Likert scale from
0 (“never”) to 4 (“all the time”). Moreover, depressive and anxiety
symptoms were assessed with the validated ultra-brief screening scale of
the Patient Health Questionnaire-4 (PHQ-4) (Lowe et al., 2010). The
PHQ-4 includes four items, rated on a 4-point Likert scale from 0 (“not at
all”) to 3 (“nearly every day”). Two items refer to anxiety (GAD-2) and
two items to depressive (PHQ-2) symptoms.

At each wave, individuals who had reported to currently suffer from
an anxiety disorder when they entered the study were asked to indicate
whether their anxiety symptoms had worsened due to the pandemic
from the last until the current assessment (rated on a 6-point Likert scale
from 1 (“not true at all”) to 6 (“totally true™)).

2.4. Data analysis

Stata 16 was used for the analyses. We applied multilevel analyses
with measurement occasions (Level 1) nested within persons (Level 2).
We built separate models per symptom scale (C-19-A, PHQ-4, PHQ-2,
and GAD-2) and modeled the effects as fixed effects. The alpha level was
set at .05. Because our multilevel approach enables to deal with missing
data at individual waves our models refer to all participants who did or
did not take part in all four waves.

First, we regressed the respective standardized symptom score as
outcome (C-19-A, PHQ-4, PHQ-2, or GAD-2) on gender (Level 2; female,
male, diverse), age (Level 2; in years), any other mental disorder (Level



A. Bendau et al.

Journal of Anxiety Disorders 79 (2021) 102377

200,000

175,000

150,000

125,000

100,000

75,000

50,000

25,000

e Cases
=== Death

Recovered

0

R Ay A

I

Government "Lockdown" Stepwise reduction First city introduces First "Local Lockdown"
declares extended of restrictive obligation to wear in areas with rising
"Lockdown" measures face mask in public infection rates
Tl 12 3 Ta
[N=5,113] [N =2,598] [N =1,614] [V=1,411]

Fig. 1. Development of the COVID-19 pandemic in Germany at the time when the four assessments took place, including information on specific public health

measures that were taken at different time points (Bendau, Plag et al., 2020) and the number of participants (N) at each assessment. (p. 19).

2; yes vs. no), any depressive disorder (Level 2; yes vs. no), any anxiety
disorder (Level 2; yes vs. no), and a symptom change variable (Level 1)
as multiple predictors. The symptom change variable was coded with
0 at T1, with 1 at T2, with 1.75 at T3, and with 2.5 at T3 to represent
how the four waves were temporally related to each other (in months;
T2 was conducted about 1 month after T1, T3 about 1.75 months after
T1, and T4 about 2.5 months after T1). The variable was used to indicate
symptom changes over time (from T1 to T4). Moreover, two interaction
terms were included (symptom change * any depressive disorder and
symptom change * any anxiety disorder) to investigate whether symp-
tom changes differed between individuals with and without any
depressive or any anxiety disorder, respectively.

To test for diagnostic specificity, we repeated our first set of analyses.
However, instead of any depressive and any anxiety disorder (and their
interactions with the symptom change variable), we added a categorical
variable (Level 2) with the following mutually exclusive groups as pre-
dictor: (1) no anxiety and no depressive disorder (no DA), (2) depressive
but no anxiety disorder (pure D), (3) anxiety but no depressive disorder
(pure A), and (4) comorbid depressive and anxiety disorder (comorbid
DA). We also included an interaction term of this new variable with the
symptom change variable. We repeated this regression three times,
using category 1, 2, or 3 of this categorical variable as reference
category.

To examine the role of individual diagnoses of anxiety disorders, we
repeated our first set of analyses, but instead of any anxiety disorder
(and its interaction with the symptom change variable), we added in-
dividual diagnoses of anxiety disorders as predictors (Level 2; agora-
phobia, panic disorder, social anxiety disorder, generalized anxiety
disorder, and other anxiety disorder; yes vs. no, respectively). We also
included interaction terms of these new variables with the symptom
change variable. Furthermore, we repeated these analyses and used the
information on whether anxiety symptoms had subjectively worsened
due to the pandemic as outcome (unstandardized score). Because only
individuals with a self-reported anxiety disorder were asked this ques-
tion and some of these individuals did not provide respective informa-
tion, these analyses were only conducted in a subsample.

Finally and to examine the role of a higher number of baseline di-
agnoses of anxiety disorders, we repeated our first set of analyses and

included an additional predictor, which coded the number of anxiety
disorders (Level 2). An interaction term of this new variable with the
symptom change variable was included as well.

3. Results
3.1. Sample characteristics

Sample characteristics for the total sample and by different mental
disorders are shown in Tables 1 and S1 (in the Supplement). The total
sample (N = 6,551) included 4,662 (71.2 %) women and 1,846 (28.2 %)
men. The mean age was 36.94 years (SD = 11.70 years). 953 individuals
(14.5 %) reported a secondary education or lower, 1,904 (29.1 %) a
higher education entrance qualification, and 3,404 (52.0 %) a university
degree. 1,045 participants (16.0 %) currently worked in a medical
context. 650 individuals (9.9 %) suffered from a severe physical illness.

615 individuals (9.4 %) of the total sample reported a pure anxiety
disorder, 378 (5.8 %) a pure depressive disorder, and 278 (4.2 %) both
an anxiety and a depressive disorder. 5,299 participants (79.8 %) re-
ported neither an anxiety nor a depressive disorder.

3.2. Anxiety, depressive, and other mental disorders

As shown in Table 1, men experienced lower COVID-19-related fear,
depressive, and anxiety symptoms compared to women. Moreover, older
individuals experienced higher COVID-19-related fears, but lower
depressive and anxiety symptoms compared to younger individuals.
Averaged across waves, all symptoms were higher in individuals with
(vs. without) any other, depressive, or anxiety disorder. Moreover, all
symptoms decreased over time, and this decrease was higher in in-
dividuals with (vs. without) any anxiety disorder, but did not vary by
depressive disorders (Fig. 2).

3.3. Diagnostic specificity

To detangle the role of current anxiety and depressive disorders, we
further compared the observed symptom levels and changes between
individuals with no DA, pure D, pure A, and comorbid DA (Table S2).
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Basic sociodemographic characteristics (age and gender) of the total sample and separated for the different disorder types.

N Age: M (SD) Gender: N (%) Therapy: N (%)

f=4,663 (71.2)

Total 6,551 36.94 (11.70) m = 1,846 (28.2)
d=43(0.7)
f =521 (79.4)

Depressive disorder 656 34.13 (11.15) m =116 (17.7) Therapy: 432 (65.9)
d=19(2.9)
f =325 (84.2)

Other mental disorders 386 32.61 (10.72) m = 53 (13.7) Therapy: 280 (72.5)
d=8(2.1)
f =696 (77.9) Therapy: 453 (50.7)

Anxiety disorder 893 34.58 (10.72) m = 183 (20.5) Psychotherapy: 375 (42.0)
d=14(1.6) Pharmacotherapy: 247 (27.7)
f =57 (76.0) Therapy: 34 (45.3)

Agoraphobia 75 33.60 (9.29) m =17 (22.7) Psychotherapy: 25 (33.3)
d=1(1.3) Pharmacotherapy: 18 (24.0)
f =282 (80,3) Therapy: 188 (59.7)

Panic disorder 351 35.83 (11.08) m = 68 (19.4) Psychotherapy: 147 (41.9)
d=1(0.3) Pharmacotherapy: 113 (32.2)
f=227(73.9) Therapy: 160 (52.1)

Social anxiety disorder 307 31.23 (9.60) m =70 (22.8) Psychotherapy: 141 (45.9)
d=10(3.3) Pharmacotherapy: 87 (28.3)
f=338(79.7) Therapy: 250 (59.0)

Generalized anxiety disorder 424 35.89 (11.11) m =77 (18.2) Psychotherapy: 205 (48.3)
d=9(21) Pharmacotherapy: 137 (32.2)
f =100 (75.8) Therapy: 38 (28.8)

Any other anxiety disorder 132 34.83 (10.78) m = 29 (22.0) Psychotherapy: 35 (26.5)
d=3(2.3) Pharmacotherapy: 13 (9.8)

Note. f = female, m = male, d = diverse (participants with diverse gender expressions and/or identities that are not exclusively masculine or feminine).

(1) All symptoms were higher in individuals with pure D, pure A, or
comorbid DA vs. no DA. Moreover, all symptoms more strongly
decreased in individuals with pure A vs. no DA. However, in-
dividuals with pure D and comorbid DA did not differ from those
with no DA with respect to their symptom changes. The only
exception was that depressive symptoms decreased more strongly
in individuals with pure D vs. no DA.

(2) All observed symptoms were higher in individuals with pure A
and comorbid DA vs. pure D. The only exception was that the
total score of depression and anxiety symptoms (PHQ-4) and
depressive symptoms (PHQ-2) were lower in individuals with
pure A vs. pure D. Furthermore, all symptoms more strongly
decreased in individuals with pure A vs. pure D. However,
symptom changes did not differ between individuals with co-
morbid DA and pure D.

(3) All symptoms were higher in individuals with comorbid DA vs.
pure A. However, symptoms less strongly decreased in in-
dividuals with comorbid DA vs. pure A.

3.4. The role of individual anxiety disorder diagnoses

Investigating the role of individual diagnoses of anxiety disorders
revealed the following results (Table 2): All observed symptoms were
higher in individuals with each of the assessed anxiety disorders. The
only exceptions were that agoraphobia was only associated with higher
COVID-19-related fears (but not with depressive and anxiety symptoms)
and other anxiety disorders were only associated with higher depressive
and anxiety symptoms (but not with COVID-19-related fears).

Furthermore, individuals with (vs. without) a generalized anxiety
disorder experienced a higher decrease of COVID-19-related fear,
depressive, and anxiety symptoms over time (C-19-A, PHQ-4, and GAD-
2) (Table 2 and Fig. 3). Individuals with (vs. without) any other anxiety
disorder (rest category) experienced a higher decrease of depressive and
anxiety symptoms over time (PHQ-4 and PHQ-2). However, symptom
changes did not differ between individuals with and without agora-
phobia, panic disorder, or social anxiety disorder.

Moreover, supplemental analyses revealed that a higher number of

comorbid anxiety disorders was associated with higher overall levels but
also a higher decrease of COVID-19-related fear, depressive, and anxiety
symptoms over time (Table S3).

As displayed in Table 3 and Fig. 4, the course of subject’s perceived
worsening of symptoms differed with respect to the different anxiety
disorders. Participants with generalized anxiety disorder demonstrated
the most distinctive pattern in this context. Across all waves, those in-
dividuals perceived on average that their symptoms had worsened most
strongly (from the last until the current wave), followed by participants
with panic disorder (Table 3). At the same time, this perception atten-
uated clearly over time in individuals with generalized anxiety disorder,
whereas the course of the perceived worsening of anxiety symptoms
showed mixed trends in the other anxiety disorder groups (Fig. 4).

4. Discussion
4.1. Summary and interpretation of the results

This longitudinal study investigated the role of depressive, anxiety,
and other mental disorders for differences in levels and changes of
COVID-19-related fear, depressive, and anxiety symptoms during the
first months of the COVID-19 pandemic among adults from Germany.
We found that COVID-19-related fear, depressive, and anxiety symptoms
were on average higher in individuals with (vs. without) depressive,
anxiety or other mental disorders, which is consistent with previous
studies (Asmundson et al., 2020; Hao et al., 2020). Possibly, individuals
with current psychiatric disorders experienced higher psychological
distress as compared to healthy individuals during the initial phase of
the COVID-19 pandemic (e.g., due to a higher vulnerability to worrying
about the news and less effective coping strategies (Bendau, Petzold
et al.,, 2020; Hao et al., 2020)). Furthermore, patients with current
mental disorders might have had more difficulties (e.g., due to public
health measures such as physical distancing) to attend appointments
with their treating clinician or to get other support from the health care
system, resulting in a further escalation of psychopathological
symptoms.

More specifically, comparing anxiety and depressive disorders
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Fig. 2. Symptom changes in COVID-19-related fear (C-19-A), anxiety, and depressive symptoms (PHQ-4) from T1 until T4 for different disorder groups (any anxiety,

depressive, and other mental disorder).

Table 2
Associations of current mental disorders with levels and changes of COVID-19-
related fear, depressive, and anxiety symptoms over time.

COVID-19- Depressive Depressive Anxiety
related fear and anxiety symptoms symptoms
(C-19-A) symptoms (PHQ-2) (GAD-2)
(PHQ-4)
Number of 10,667 10,624 10,624 10,625
observations
Coefficient b (SE) b (SE) b (SE) b (SE)
Gender
Male vs. —0.161** —0.138** —0.053* —0.200%*
female (0.025) (0.023) (0.024) (0.023)
Diverse vs. —0.142 —0.002 0.057 —0.069
female (0.140) (0.128) (0.131) (0.129)
Diverse vs. 0.020 0.136 (0.130) 0.110 0.130
male (0.142) (0.132) (0.130)
Age 0.005** —0.007** —0.009** —0.003**
(0.001) (0.001) (0.001) (0.001)
Other mental 0.216%* 0.524%* 0.445%* 0.524%*
disorder (0.050) (0.045) (0.046) (0.045)
Depressive 0.279%** 0.813** 0.865** 0.640**
disorder (0.042) (0.039) (0.040) (0.039)
Anxiety 0.687%* 0.794%* 0.598%* 0.866**
disorder (0.036) (0.034) (0.035) (0.034)
Symptom —0.256%* —0.073** —0.036** —0.095%*
change (0.007) (0.008) (0.008) (0.008)
Symptom 0.015 0.010 (0.023) —0.020 0.042
change * (0.022) (0.025) (0.024)
depressive
disorder
Symptom —0.104** —0.084** —0.067** —0.088**
change * (0.020) (0.021) (0.023) (0.022)
anxiety
disorder

Note. b = coefficient from multilevel mixed-effect models. Standard errors are in
parenthesis. Significance levels: ** p < 0.01, * p < 0.05.

revealed that individuals with anxiety disorders experienced higher
COVID-19-related fear and anxiety symptoms, whereas individuals with
depressive disorders experienced higher depressive symptoms. We
further found that all symptoms decreased in the total sample over time.
These results are in line with findings on symptom changes during
previous epidemics (Chong et al., 2004) and after community disasters
(Bonanno et al., 2010) and might be explained by the possibility that
most people became used to and managed to cope with the challenging

new situation over time.

However, importantly, all types of symptoms more strongly
decreased in individuals with anxiety vs. depressive disorders. These
findings partially contradict our assumptions that especially individuals
with depressive and anxiety disorders should experience more unfa-
vorable symptom changes (i.e., a lower symptom reduction) over time.
One might speculate whether our findings were partially due to ceiling
effects: Individuals with current anxiety disorders experienced more
severe COVID-19-related threat and anxiety symptoms during the initial
phase of the pandemic and thus had more room to improve over time.
These particularly high levels of initial fear and anxiety among in-
dividuals with anxiety disorders might be explained by an elevated
tendency to overestimate threat — a transdiagnostic marker of anxiety
disorders (Abramowitz & Blakey, 2020). After the initial phase of the
pandemic, a range of public health measures and governmental rules
were removed or loosened in Germany. These changes might have
signaled normality and safety especially to individuals with anxiety
disorders and enabled them to continue specific treatment measures (e.
g., psychotherapy sessions in person), leading to a further symptom
improvement.

Investigating the role of individual diagnoses of anxiety disorders
revealed that the symptom decrease over time among individuals with
anxiety disorders was primarily driven by individuals with generalized
anxiety disorder. This finding is consistent with the core symptom-
atology of generalized anxiety disorder: The presence of excessive anx-
iety and worry about various topics, events, or activities, which is
difficult to control and may easily shift to other topics (American Psy-
chiatric Association, 2013). Especially at the beginning of the COVID-19
pandemic, the knowledge about COVID-19 was low, the further course
of the pandemic unsecure, and the presence of the topic in the media
very high, which might have promoted an escalation of fears and anx-
ieties especially among individuals with generalized anxiety disorder at
the beginning of the COVID-19 pandemic. However, at the same time, it
has to be noted that anxiety symptoms in this study were assessed with
the PHQ4, which particularly focuses on generalized anxiety.

4.2. Strengths and limitations

Our study has several advantages: We prospectively followed up a
large general population sample of adults in multiple waves during the
first months of the COVID-19 pandemic in Germany. COVID-19-related
fear, depressive, and anxiety symptoms were repeatedly assessed with
well-established scales. Moreover, participants were initially asked
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Fig. 3. Symptom changes in COVID-19-related fear (C-19-A), anxiety, and depressive symptoms (PHQ-4) from T1 until T4 for different anxiety disorders.

about their current mental health status, which allowed us modeling the
predictive role of pre-existing depressive and anxiety disorders for
subsequent symptom changes during the COVID-19 pandemic.

However, our study is not without limitations. First, our sample was
collected via convenience sampling methods and may not be fully
representative of the general population in Germany. For example, a
relatively large proportion was young and female, which might limit the
generalizability of our results (e.g., to men and older individuals).

Second, current mental disorders were collected by single self-report
items, but no structured or standardized clinical diagnostic interview
was used to validate the diagnoses according to DSM or ICD criteria.
Furthermore, information about the onset, duration, and severity of
individual symptoms and disorders was not recorded and we ascertained
whether the participants were in therapy (psychotherapy, pharmaco-
therapy, other) only at baseline but not at the follow-ups. Additional
studies are necessary to assess the role of these and other clinical
characteristics in greater detail.

Third, depressive and anxiety symptoms were assessed with the
PHQ-4, a brief screening instrument, which primarily focuses on
symptoms of generalized anxiety. Additional studies with more
comprehensive assessments appear thus useful to focus on more
nuanced changes with respect to other anxiety (e.g., social and phobic
anxiety) and additional symptoms (e.g., externalizing psychopathol-
ogy). Furthermore, the item which assessed the perceived worsening of
anxiety symptoms might have been subject to recall biases and not re-
flected exactly changes in symptom severity.

Fourth, the C-19-A is an adapted phobia questionnaire and might not
reflect all possible symptoms of COVID-19-related fear (e.g., symptoms

commonly observed in illness anxiety such as checking oneself for
symptoms, seeking reassurance, and seeking medical attention or
advice). However, preliminary research suggests that the C-19-A has
good psychometric properties, for example, in terms of internal consis-
tency (o = 0.86) and convergent validity (Petzold, Bendau, Plag, Pyr-
kosch, Mascarell Maricic, Rogoll et al., 2020).

Fifth, the sample size at the first assessment period was considerably
higher than the sample sizes at the follow ups and 4,175 participants of
the total sample (N = 6551) took only part in one assessment. This drop-
out might reduce the generalizability and comparability of the results.
Nevertheless, our survey provides remarkable sample sizes with 2,376
individuals that participated repeatedly in two or more measurement
periods

4.3. Conclusions

Our findings suggest that individuals with depressive disorders,
other mental disorders and, in particular, anxiety disorders experienced
severe COVID-19-related fears and anxieties during the first months of
the COVID-19 pandemic in Germany, which improved over time. More
specifically, these symptom changes were particularly driven by in-
dividuals with generalized anxiety disorder. Individuals with anxiety
disorders — particularly generalized anxiety disorder — might have ten-
ded to overestimate the potential threat due to the COVID-19 panic at its
early stage, when several issues concerning the virus were unclear and
the situation seemed to be particularly unpredictable. This highlights
the need for adequate health risk communication and information
management during evolving crises such as the COVID-19 pandemic,
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Table 3

Associations of individual diagnoses of anxiety disorders with levels and changes of COVID-19-related fear, anxiety, and depressive symptoms over time as well as
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subjectively perceived worsening of anxiety symptoms over time (in individuals with anxiety disorders only; last column).

COVID-19- related fear Depressive and anxiety Depressive symptoms Anxiety symptoms Worsening of
(C-19-A) symptoms (PHQ-4) (PHQ-2) (GAD-2) symptoms
n Observations 10,667 10,624 10,624 10,625 1,469
Coefficient b (SE) b (SE) b (SE) b (SE) b (SE)
Gender

Male vs. female
Diverse vs. fem.
Diverse vs. male

Age

Other mental disorder

Depressive disorder

Agoraphobia

Panic disorder

Social anxiety disorder

Generalized anxiety disorder

Other anxiety disorders

Symptom change

Symptom change * Agoraphobia

Symptom change * Panic disorder

Symptom change * Social anxiety
disorder

Symptom change * Generalized
anxiety disorder

Symptom change * other anxiety
disorder

—0.160** (0.025)
—0.141 (0.140)
0.019 (0.141)

0.005** (0.001)
0.199** (0.050)
0.290** (0.040)
0.325** (0.115)
0.527** (0.057)
0.224** (0.059)
0.627** (0.052)
0.143 (0.084)
—0.257** (0.007)
—0.076 (0.073)
—0.023 (0.033)
—0.009 (0.032)

—0.116** (0.028)

—0.037 (0.041)

—0.140** (0.023)
—0.036 (0.129)
0.104 (0.130)

—0.007** (0.001)
0.507** (0.046)
0.815** (0.037)
0.078 (0.107)
0.460** (0.053)
0.498** (0.055)
0.614** (0.049)
0.342** (0.078)
—0.075** (0.008)
0.085 (0.076)
—0.017 (0.035)
—0.007 (0.034)

—0.079** (0.029)

—0.097* (0.044)

—0.057* (0.024)
0.019 (0.132)
0.076 (0.133)

—0.009** (0.001)
0.433** (0.046)
0.846** (0.038)
0.044 (0.111)
0.307** (0.055)
0.495** (0.057)
0.376** (0.050)
0.343** (0.080)
—0.041** (0.008)
0.084 (0.083)
—0.025 (0.038)
—0.023 (0.037)

—0.047 (0.032)

—0.099* (0.047)

—0.200** (0.023)
—0.094 (0.129)
0.106 (0.130)

—0.004** (0.001)
0.506** (0.046)
0.662** (0.037)
0.100 (0.108)
0.541** (0.054)
0.428** (0.055)
0.753** (0.049)
0.291** (0.079)
—0.095** (0.008)
0.054 (0.080)
—0.008 (0.037)
0.012 (0.036)

—0.093** (0.031)

—0.088 (0.046)

—0.009 (0.139)
—0.235 (0.446)
—0.226 (0.461)

—0.001 (0.005)
0.397** (0.141)
0.385** (0.124)
0.055 (0.215)
0.485** (0.131)
0.120 (0.145)
0.853** (0.133)
—0.214 (0.185)
—0.235* (0.104)
0.059 (0.168)
0.110 (0.092)
—0.028 (0.097)

—0.202* (0.095)

0.001 (0.120)

Note. b = coefficient from multilevel mixed-effect models (the values of the variable worsening were computed in a separate model with only the participants which

stated to have a anxiety disorders, because only those answered the item). Standard errors are in parenthesis. Significance levels: ** p < 0.01, * p < 0.05.
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Fig. 4. Perceived worsening of anxiety symptoms (rated on a 6-point Likert scale from 1 (not at all) to 6 (totally)) at the four waves (T1-T4) separated for different

disorder types.

especially toward vulnerable people, who might likely overestimate
potential threat and thus experience severe mental health impairments.
Future research may replicate our findings and investigate the role of
anxiety, depressive and other mental disorders for the further course and
outcome of psychopathology during and after the current pandemic.
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