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ABSTRACT

Background: The dynamic COVID-19 pandemic has been associated with mental strain. However, most studies
focused primarily on the beginning of the pandemic and rarely took into account the long-term course. The aim
of this prospective-longitudinal study was to investigate levels and changes of pandemic-related fears, unspecific
anxiety, depressive symptoms, and psychosocial-behavioral factors over the first 1.5 years of the pandemic.
Methods: We conducted a nine-wave longitudinal online-survey from March 2020 to October 2021 with a total of
8148 participants of the adult general population in Germany. Descriptive examination and multilevel analysis
were carried out to assess psychological burden, risk-bearing and protective psychosocial-behavioral factors, and
associations with sociodemographics and the pandemic's duration and severity over the course of the pandemic.
Results: Symptoms of mental strain fluctuated across the pandemic and displayed a relative maximum at the
pandemic's early beginning and during the second and third COVID-19 waves. Most participants (approximately
67.4 %-82.1 %) reported mild and transient symptoms, but a substantial portion (approximately 17.9 %-32.6 %)
experienced pronounced mental health problems during the pandemic. Symptom severity was negatively asso-
ciated with the duration of the pandemic and positively associated with the rate of new infections.

Limitations: The observational study design, non-probability-sampling methods, and online self-report assess-
ments limit the generalizability of our results.

Conclusions: The fluctuating course of psychological burden during the pandemic emphasizes the relevance of
continuous monitoring during this challenging time. Particularly individuals with pronounced subclinical
symptoms or manifesting mental disorders should be targeted with adequate prevention and early intervention
programs.

1. Introduction

symptoms by researchers all over the world has led to a large but vastly
heterogenous body of evidence (Rzymski et al., 2020; Schafer et al.,

The ongoing pandemic of the severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2), respectively the coronavirus disease 19 (COVID-
19), was paralleled by concerns regarding its short-, mid-, and long-term
impacts on the mental health of populations worldwide (Robinson et al.,
2022; Santomauro et al., 2021; Schafer et al., 2022). The striving for
assessing and investigating pandemic-related psychopathological

2022; Sousa et al., 2021).

At the beginning of the pandemic, most studies observed elevated
levels of anxiety, depressive symptoms, distress, sleep issues, symptoms
of eating disorders, and posttraumatic stress symptoms compared to
actually measured or estimated pre-pandemic levels (Cénat et al., 2021;
Necho et al., 2021; Schafer et al., 2022; Sheek-Hussein et al., 2021;
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Sousa et al., 2021). Findings on changes in the following months of the
pandemic were highly heterogeneous and indicated either a symptom
decrease, stagnation, or symptom increase (Robinson et al., 2022).
Based on the existing research, conclusions about long-term symptom
changes more than one year after the beginning of the COVID-19
pandemic are difficult to draw because most evidence stems from
cross-sectional studies at the early beginning of the pandemic that do not
take into account symptom trajectories over time and due to changes of
the pandemic situation itself (e.g., due to fluctuating infection rates)
(Sousa et al., 2021). Therefore, ongoing longitudinal monitoring of the
further progress of anxiety, depressive, and other symptoms during the
pandemic is of high relevance.

Several studies tried to extrapolate results from previous (health-
related) crises as well as first results from the early COVID-19 pandemic
to predict further changes of mental health burden (Fan et al., 2021;
Santomauro et al., 2021). In this context, it was assumed that not only
psychopathological symptoms would increase but also the prevalence
rates of full-threshold mental disorders (Bohlken et al., 2021; Santo-
mauro et al., 2021). For example, based on a systematic review, San-
tomauro et al. (2021) estimated a global increase in anxiety disorders of
76.2 million (25.6 % increase) and an increase in major depressive
disorders of 53.2 million (27.6 % increase) due to the COVID-19
pandemic. Such predictions are prone to imprecision and uncertainty;
nevertheless, they highlight the need for assessing psychopathological
symptom changes as well as the incidence and persistence of mental
disorders during this challenging time. It can be expected that potential
changes in the incidence of full-threshold mental disorders only become
evident in the longer run with a distinct delay (Bohlken et al., 2021),
which again emphasizes the need for ongoing assessments.

Besides the importance of continuously assessing pandemic-related
psychopathological symptoms, it is crucial to examine factors related
to elevated symptoms (Bendau et al., 2020; Bueno-Notivol et al., 2021;
Kunzler et al., 2021). Most research on risk-bearing and protective fac-
tors focused on sociodemographic variables (e.g., age, gender, and so-
cioeconomic status) and was carried out during the first months of the
pandemic (Dragioti et al., 2022; Kunzler et al., 2021; Rodriguez-
Fernandez et al., 2021). Only a few studies have investigated potentially
modifiable variables, such as self-efficacy and health-related behaviors
(Bendau et al., 2020; Bendau et al., 2021b; Pandey et al., 2021; Petzold
et al., 2020a; Villadsen et al., 2021). Moreover, most research consid-
ered risk and resilience factors as relatively stable variables and there is
scarce evidence regarding potential changes of those factors over the
course of the pandemic.

Our nine-wave prospective-longitudinal study aims to close these
research gaps by longitudinally examining the course of symptoms of
mental strain (pandemic-related anxiety and fears, the cognitive pre-
occupation with the pandemic, the perceived risk of infection and
broader parameters of unspecific generalized anxiety and depressive
symptoms) over the first 1.5 years of the COVID-19 pandemic in Ger-
many. Specifically, longitudinal changes of anxiety and depressive
symptoms as a function of time and pandemic-related factors (e.g.,
fluctuating infection rates) are analyzed. In addition, changes in risk-
bearing and protective factors are investigated.

2. Methods
2.1. Study design

Data was obtained by a nine-wave longitudinal community study
from the beginning of the pandemic in March 2020 to 1.5 years later in
October 2021 (Bendau, 2022; Bendau et al., 2021a; Petzold et al.,
2020a). A non-probability convenience sample (N = 8148) of the adult
general population in Germany took part in the online survey via the
secured platform SoSci-Survey at up to nine assessments. Fig. 1 depicts
the nine assessment periods and essential information about the dy-
namic pandemic situation in Germany during the time frame of this

382

Journal of Affective Disorders 319 (2022) 381-387

research project.

Recruitment for first participation was done via news portals, social
media channels (Twitter, Instagram, Facebook), and the homepage of
the Charité — Universitatsmedizin Berlin (Bendau, 2022; Bendau et al.,
2021a). After their first participation, participants who had given con-
sent to be contacted for follow-ups received emails with invitations for
the further assessment waves. They were free to choose which and how
many measurement waves they participated in—therefore, the number
of completed waves varies interpersonally (see Fig. 1). Data assessment
was fully anonymous; data were stored separately from contact infor-
mation (email addresses) and merged via anonymous codes on the
participant level.

The research project was approved by the ethics committee of the
Charité — Universitatsmedizin Berlin (EA1/071/20) and pre-registered
at clinicaltrials.gov (NCT04331106). Before participation, all partici-
pants gave written informed consent. No financial or material incentives
were given for the participation. Applied eligibility criteria were a
minimum age of 18 years, current place of residence in Germany, and a
sufficient level of German language proficiency.

2.2. Assessment

At all periods of data collection, the same self-report survey ques-
tionnaire was used (except that some additional items were added in the
further progress of the pandemic and detailed sociodemographic infor-
mation was only obtained at the first participation) (Bendau, 2022;
Bendau et al., 2020; Bendau et al., 2021a; Petzold et al., 2020a).

Pandemic-related information was examined with binary (yes/no)
items regarding quarantine, infections with SARS-CoV-2, vaccination
status, etc. The subjective risk of an infection with SARS-CoV-2 within
the next month was rated from 0 to 100 %.

Symptoms of anxiety related to the pandemic were assessed with the
ten-item COVID-19-Anxiety Questionnaire (C-19-A; Petzold et al., 2020b).
Its sum score ranges from O to 40 and higher values indicate stronger
anxiety symptoms. Additionally, from the fifth assessment wave (T5) on,
the retrospective rating of pandemic-related mental strain was obtained
on a 10-point scale for every month of the pandemic. Nine self-created
items (answered on a 6-point Likert-scale from 1 “not true at all” to 6
“totally true”) differentiated concerns and fears regarding the pandemic
(e.g., targeting health-related, social, and economic fears) (Bendau
et al., 2020; Petzold et al., 2020a). Using the same Likert-scale, eight
items assessed potential protective variables and five items risk factors.

The dimensional presence of symptoms of unspecific/generalized
anxiety (PHQ-2) and depression (GAD-2) were obtained by these two
subscales of the validated Patient Health Questionnaire-4 (PHQ-4; Lowe
et al., 2010). Each subscale consists of two items whose intensity is rated
on a 4-point Likert-scale from 0 “not at all” to 3 “nearly every day”. A
subscale sum score of >3, respectively a total score of >6, is classified as
alarming symptom severity.

2.3. Data analysis

Descriptive analyses were carried out with IBM SPSS Version 26.
Stata 15 was used to perform multilevel analyses with measurement
occasions (Level 1) nested within persons (Level 2). We built a separate
model for each symptom outcome (C-19-A, PHQ-4, PHQ-2, and GAD-2)
and modelled the effects as fixed effects. The alpha level was set at 0.05.

Specifically, we regressed the standardized score of the respective
symptom outcome (C-19-A, PHQ-4, PHQ-2, or GAD-2) on gender (Level
2; female (reference group), male, and diverse), age (Level 2; in years), a
timing variable (Level 1), and a variable “number of infections” (Level 1)
as multiple predictors.

The timing variable was used to test whether the respective symptom
outcome increased or decreased gradually over time. It was coded with
the number of days from the first day of the baseline assessment (T1)
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Fig. 1. Overview of the nine periods of data collection, the daily SARS-CoV-2 infection rate and pandemic-related events in Germany (Bendau, 2022; Bendau et al.,

2020; WHO, 2022).

Note. Number of participants at each assessment period: T1: 5114, T2: 2567, T3: 1641, T4: 1411, T5: 1405, T6: 2225, T7: 1752, T8: 1578, T9: 1336. Of the total
sample of N = 8148 individuals, 60.2 % (n = 4903) participated in one, 10.8 % (n = 877) in two, 7.8 % (n = 639) in three, 5.3 % (n = 432) in four, 4.1 % (n = 333) in
five, 3.6 % (n = 291) in six, 2.9 % (n = 238) in seven, 3.3 % (n = 265) in eight and 2.1 % (n = 170) in all nine waves of data collection.

until the first day of the respective follow-up assessment (T2-T9) to
indicate how the nine waves were temporally related. Specifically, it was
coded with 0 at T1, 28 at T2, 49 at T3, 70 at T4, 182 at T5, 210 at T6, 280
at T7, 364 at T8, and 546 at T9.

The “number of infections” variable was used to test whether the
respective symptom outcome varied by the COVID-19 infection rates at
the respective time point. It was coded with the number of incident
COVID-19 cases in Germany at the first day of the respective assessment
wave as indicated by the official nowcast registers of the Robert-Koch-
Institute (Robert Koch Institut, 2021). Specifically, it was coded with
4122 at T1, 1146 at T2, 678 at T3, 319 at T4, 2159 at T5, 15,853 at T6,
15,010 at T7, 16,349 at T8, and 7634 at T9.

To avoid the b-coefficients becoming too small to be displayed
rounded to two decimal places, the timing variable was divided by 100
and the “number of infections” variable was divided by 1000 for the
analyses.

3. Results
3.1. Sample characteristics

Of the total sample of 8148 participants, 71.7 % (n = 5845) identi-
fied as female, 27.6 % (n = 2245) as male, and 0.7 % (n = 58) as diverse.
On average, participants were aged 37.47 years (SD = 12.00; range
18-99) when participating in the study for the first time. The majority
had a university degree (52.7 %, n = 4295) or higher education entrance
qualification (29.9 %, n = 2433). A secondary school degree or lower
was reported by 16.3 % (n = 1333). A total of 18.9 % (n = 1541) was
working in health care settings and 9.5 % (n = 776) reported having a
severe physical illness.

3.2. Exposure to COVID-19

The proportion of participants knowing people who had been
infected with SARS-CoV-2 grew continuously over the course of the
study (from 26.8 % at T1 to 83.1 % at T9). In parallel, the small per-
centage of participants who experienced an infection themselves
increased slightly (from 0.9 % at T1 to 5.6 % at T9). The percentage of
individuals under quarantine ranged from 7.1 % at T1 to 0.9 % at T4 (T2:
2.8 %; T3: 1.7 %; T5: 1.4 %; T6: 3.2 %; T7: 2.5 %; T8: 2.1 %; T9: 1.1 %).
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At T8, approximately one quarter (24.3 %) had received at least one
vaccination. At T9, this was true for nearly all participants (95.3 %).

3.3. Psychosocial-behavioral factors over the course of the pandemic

Table S1 shows the average expression of five potentially beneficial
psychosocial-behavioral factors (self-efficacy; maintaining social con-
tacts; acceptance/normalization of feelings; knowledge of where to get
medical support; knowledge of where to get psychological support) and
four factors of risk (suppression of negative feelings; reduced physical
activity; unhealthy diet; increased substance use) at the nine measure-
ment periods. All observed factors seem to be rather stable over time. On
average, our sample scored rather high on the beneficial and low on the
risk-bearing factors. Compared to the other risk factors, a reduced
physical activity was the most frequently expressed risk factor.

3.4. Pandemic-related fears

In terms of pandemic-related fears (Fig. 2), worries about the health
of loved ones in case of an infection were most pronounced, followed by
fears of negative consequences for one's own health and negative social
consequences (e.g., less contact to family and friends). Changes in fears
of social consequences and consequences in general corresponded to the
intensity of restrictive measures in Germany. The fear of economic
consequences (e.g., unemployment) was, on average, comparatively low
in the study sample.

3.5. Longitudinal changes of anxiety and depressive symptoms over the
course of the pandemic

Fig. 3 and Table 1 present a descriptive overview of symptoms of
mental strain during the COVID-19 pandemic. On average, pandemic-
related anxiety (C-19-A), the cognitive preoccupation with the
pandemic, the perceived risk of infection and the broader parameters of
unspecific generalized anxiety (GAD-2) and depressive symptoms (PHQ-
2) followed a similar course over the nine assessment points with peaks
at the beginning of the pandemic and during the second and third
COVID-19 waves. It is noticeable that the relative maximum of all of
these parameters, except for depressive symptoms, lies at the first
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Fig. 2. Different fears in the context of the COVID-19 pandemic.
Note. Scale ranges from 1 “no fear” to 6 “strong fear”; figure depicts means with
standard errors.

assessment, directly at the beginning of the pandemic. Divergently,
depressive symptoms exhibited the maximum at T8 (spring 2021).

The average retrospective rating of one's pandemic-related mental
strain at every month since the beginning of the pandemic (Fig. S1)
exhibited a similar two-peak trend as the C-19-A values with a relative
maximum at the beginning of the pandemic and a second maximum
during winter 2020.

The results of the multilevel analysis are depicted in Table 2.
Compared to women, men experienced lower levels of pandemic-related
fear, anxiety, and depressive symptoms over the course of the pandemic.
Furthermore, anxiety and depressive symptoms decreased with age. As
the duration of the pandemic lengthened, all analyzed symptoms
decreased on average. Moreover, symptoms varied as a function of
infection rates and tended to be higher in times of higher vs. lower
COVID-19 cases.
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4. Discussion
4.1. Summary and interpretation of the results

We longitudinally investigated the course of symptoms of mental
strain and risk and resilience factors across the first 1.5 years of the
COVID-19 pandemic in an adult sample in Germany. We found that
pandemic-related fears, unspecific anxiety, depressive symptoms, and
the retrospective rating of mental distress followed, on average level, a
similar trend with a first maximum at the beginning of the pandemic in
spring 2020 and a second maximum in late fall 2020 until early spring
2021. This trend can be explained to a certain extent by a combination of
the progressing duration of the pandemic (the longer the pandemic lasts,
the less the symptoms occur) and the rate of infections (the higher the
rate of new infections, the more severe the symptoms). The subjective
risk of an infection with SARS-CoV-2 within the next month was, on
average, the highest at the early beginning of the pandemic when
objective infection rates were way lower than in the later progress of the
pandemic. This suggests that during the early confrontation with an
exceptional situation the overestimation of one's risk is particularly
pronounced.

These observations, particularly with regard to pandemic-related
anxiety during the early pandemic, are in line with findings from
other longitudinal studies and meta-analyses (Manchia et al., 2021;
Robinson et al., 2022). In a meta-analysis of 65 longitudinal cohort
studies, Robinson et al. (2022) found, compared to pre-pandemic levels,
significantly increased levels of psychopathological symptoms during
the first two months of the pandemic, which then progressively
decreased as the pandemic proceeded. The extent of anxiety symptoms
was no longer significantly different from the pre-pandemic level by the
(early) summer of 2020, while depressive symptoms showed somewhat
stronger and longer-lasting increases. Several studies interpreted the
overall declining trend of symptoms of mental distress during the first
months of the pandemic as a hint of an evolving adaption to the
exceptional pandemic situation (Bendau et al., 2020; Manchia et al.,
2021; Robinson et al., 2022). Regarding the first months, our data
supports this assumption. In the further progress of the pandemic, with
the second increase of symptoms, our results suggest that besides
adaption and habituation, the actual pandemic situation (e.g., rate of

Table 1
Symptoms of mental strain during the first 1.5 years of the pandemic.
n T1 T2 T3 T4 TS5 T6 T7 T8 T9
5114 2555 1610 1389 1386 2212 1727 1553 1311
COVID-19-related fear (C-19-A) 10. perc. 2 1 1 0 0 2 1 1 0
25. perc. 5 3 2 2 2 4 3 3 1
Median 9 7 5 4 4 7 7 7 3
75. perc. 14 12 10 8 8 13 12 13 5
90. perc. 20 18 16 14 14 19 18 19 10
Anxiety and depressive symptoms (PHQ-4) 10. perc. 0 0 0 0 0 0 0 0 0
25. perc. 2 2 1 1 1 1 1 2 1
Median 4 3 3 3 3 3 3 4 3
75. perc. 6 5 5 5 5 6 5 6 4
90. perc. 9 9 8 8 8 9 9 9 8
>Cut-off 28.3% 25.5 % 22.0 % 22.1 % 21.2% 26.5 % 24.1 % 29.1 % 17.9 %
Anxiety symptoms (GAD-2) 10. perc. 0 0 0 0 0 0 0 0 0
25. perc. 1 1 0 0 0 1 0 0 0
Median 2 1 1 1 1 1 1 1 1
75. perc. 3 3 2 2 2 3 2 3 2
90. perc. 5 5 4 4 4 5 4 5 4
>Cut-off 32.6 % 28.2 % 24.4 % 24.1 % 23.2% 28.8 % 241 % 29.3 % 20.8 %
Depressive symptoms (PHQ-2) 10. perc. 0 0 0 0 0 0 0 0 0
25. perc. 1 1 1 1 0 1 1 1 0
Median 2 2 2 2 2 2 2 2 1
75. perc. 3 3 3 2 2 3 3 3 2
90. perc. 5 5 4 4 4 5 5 5 4
>Cut-off 31.4% 29.6 % 25.5 % 24.8 % 23.6 % 29.3 % 30.2 % 35.0 % 20.6 %

Note. A PHQ-4 sum score > the cut-off 6, respectively a GAD-2/PHQ-2 score > 3, is classified as alarming symptom severity.
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Fig. 3. Descriptive analysis of symptoms of mental strain during the first 1.5 years of the COVID-19 pandemic.
Note. Means and standard errors are displayed. Sum score of the C-19-A ranges from 0 “no fear” to 40 “strong fear”; sum score of the GAD-2 respectively PHQ-2

ranges from 0 “no symptoms” to 6 “severe symptoms”.

Table 2

Associations of gender, age, duration of the pandemic and the rate of new in-
fections with fear, anxiety, and depressive symptoms over the first 1.5 years of
the pandemic.

COVID-19- Depressive + Anxiety Depressive
related fear anxiety symptoms symptoms
(C-19-A) symptoms (GAD-2) (PHQ-2)
(PHQ-4)
Number of 18,852 18,618 18,619 18,618
observations
Coefficient b (SE) b (SE) b (SE) b (SE)
Gender (male —0.196** —0.209%* —0.273** —0.115%*
vs. female) (0.023) (0.023) (0.023) (0.023)
Gender 0.138 0.506%* 0.452** 0.479**
(diverse vs. (0.124) (0.123) (0.123) (0.121)
female)
Age (in years) 0.002 —0.012%* —0.008** —0.013**
(0.001) (0.001) (0.001) (0.001)
Time since the ~ —0.170** —0.057** —0.061** —0.045%*
beginning of (0.004) (0.004) (0.004) (0.004)
the pandemic
(in days/100)
Rate of new 0.037%* 0.014** 0.012%* 0.014%*
infections (0.001) (0.001) (0.001) (0.001)
(rate/1000)

Note. b = coefficient from multilevel models. Standard errors are in parenthesis.
Significance levels: **p < .01.

infections) plays an important role for the mental well-being.

In parallel to the infection dynamics, the extent of restrictive mea-
sures could be partly accountable for mental health burden (Henssler
et al., 2021; Prati and Mancini, 2021). Furthermore, it can be assumed
that vaccinations have a major impact on pandemic-related fears: At T9
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(at the beginning of the fourth COVID-19 wave) a strong reduction in all
of those fears was evident, notwithstanding a rising trend in infections;
this might be explained by the high proportion of vaccinated individuals
in our sample. It is noteworthy in this context that data collection took
part before occurrence of the immune-escape virus variant Omicron and
vaccination therefore seemed to provide an excellent protection not only
to severe COVID-19-pathologies but also to transmission (Pandey et al.,
2021). Furthermore, it should be considered that fears, in turn, also
seem to be associated with vaccine acceptance (Bendau et al., 2021c).

In summary, our study sample seems to be rather resilient with mild
symptom expressions, a rather high appearance of potentially protective
factors and low variables of risk. On average, risk-bearing and protective
factors remained relatively stable across the course of the pandemic
(even if they presented a slight tendency toward a similar two-peak
trend as stress-reactive symptoms). Despite these positive results on an
average level, enhanced attention needs to be paid to those exhibiting
low protective variables, pronounced risk factors, and/or maladaptive
changes in these factors. Among the protective factors, the knowledge of
where to get psychological support seems to have comparatively the
greatest potential to be further improved. Reduced physical activity, on
average, seems to be the most pronounced risk factor and should
therefore get particular attention in preventive and therapeutic in-
terventions (Villadsen et al., 2021). The extent of increased substance
use was, on average rather low, but increments seem to persist slightly
longer than changes in other risk-bearing factors. This is noteworthy
because noxious changes in substance use may present a pronounced
peril of persisting and aggravating over time and ought to be targeted
accordingly (Manthey et al., 2021; Bendau et al., 2022).

Whereas our study focused on the dimensional assessment of (sub-
clinical) mental strain, it is also important to consider the occurrence of
incident full-threshold mental disorders caused or amplified by the
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pandemic. Bohlken et al. (2021) found, in German general practices
during the pandemic in 2020, an increase in the incidence of anxiety
disorders (+19 %) in the general population and depressive (+12 %) and
stress-related disorders (+23 %) in the older population compared to
previous years. However, the exact rates vary substantially between
different studies—among other things due to specific study samples,
methodological factors, and time frames (Bohlken et al., 2021; Gerdau-
Heitmann et al., 2017). Alongside other factors, it can be expected that
the majority of pandemic-caused disorders will become evident with a
substantial time delay (Bohlken et al., 2021; Santomauro et al., 2021).
During the first lockdown in 2020, for example, a drastic reduction in
the utilization of psychiatric-psychotherapeutic services and in the
diagnosed incidence of mental disorders was observed due to actual or
subjectively perceived pandemic-related restrictions on services and
concerns about an increased risk of infection in the event of utilization
(Bohlken et al., 2021; Boldrini et al., 2021; Neelam et al., 2021).

To conclude, our sample showed rather mild levels of mental health
issues that increased and decreased parallelly to the aggravating and
relaxing pandemic situation, respectively. Future studies should com-
plement these dimensional (primarily sub-clinical) observations with
categorical assessment of the incidence of mental disorders during and
after the COVID-19 pandemic. Individuals with high and persisting
levels of mental burden as well as those actually developing or at greater
risk for the incidence of manifest disorders deserve special
consideration.

4.2. Limitations

Our study is characterized by several strengths: We longitudinally
assessed a large sample of the adult general population in Germany in up
to nine waves during the first 1.5 years of the COVID-19 pandemic. This
wide time frame allows the collection of information beyond most
existing studies. Further, we not only examined levels of symptoms of
mental strain but also took into account changes in potentially risk-
bearing and protective psychosocial-behavioral factors.

Nevertheless, the limitations of our study merit consideration. The
correlative-observational design does not allow causal conclusions. Our
sample was acquired by non-probability convenience sampling and,
therefore, is not unconditionally representative of the general popula-
tion in Germany (e.g., due to the overall higher female proportion, the
younger average age, and the higher percentage of vaccinated in-
dividuals at the final assessment). The online-based recruitment and
assessment of our study might amplify a sample/selection bias because
individuals who frequently use (social) online media as well as those
especially interested or affected by the topic may be more likely to
participate, whereas those who do not regularly access social media
and/or are affected by ‘digital poverty’ and ‘digital inequality’ (e.g.,
economically strongly disadvantaged and elderly people) are under-
represented. In the broader context, moreover, international compari-
sons are only possible to a limited extent because globally pandemic
conditions varied highly (e.g., with regard to infection rates, restrictions,
and supportive measures) (Bueno-Notivol et al., 2021; Cénat et al.,
2021; Prati and Mancini, 2021; Robinson et al., 2022). This is further
complicated by a high variance in operationalization and other aspects
of methodology (Bueno-Notivol et al., 2021; Cénat et al., 2021).
Particularly, the definition and assessment methods of specific psycho-
pathological symptoms of distress, anxiety, and depression vary sub-
stantially and influence the results (Necho et al., 2021).

It should be further noted that our study data rely on anonymous self-
report which is possibly vulnerable to answer biases. Thus, this infor-
mation may be not entirely valid and reliable and should be com-
plemented with objective epidemiological data from clinics, practices,
etc. In addition, other sources of data (e.g., internet searches (Gianfredi
et al., 2021)) to quantify psychological burden should be considered
within an integrating approach.
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5. Conclusion

In summary, our findings suggest that symptoms of mental strain
tended to decrease over the course of the pandemic but were elevated in
times of increased infection rates. While most individuals were only
mildly affected by mental strain, some experienced pronounced anxiety
and depressive symptoms at different stages of the pandemic. These
should be targeted by adaptive preventive and therapeutic interventions
during the pandemic as well as in its aftermath. The fluctuating symp-
tom levels emphasize the relevance of continuous mental health moni-
toring over the course of the pandemic. Specifically, our results imply
that support should be particularly provided at the beginning of
extraordinary demanding situations and during phases of high infection
rates and pronounced restrictive measures.
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