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Background: The COVID-19 pandemic prompted a range of studies on
mental health, with mixed results. While numerous studies reported worsened
conditions in individuals with pre-existing mental disorders, others showed
resilience and stability in mental health. However, longitudinal data focusing on
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the German population are sparse, especially regarding effects of age and pre-
existing mental disorders during the early stages of the pandemic.

Objectives: To assess the interplay between psychiatric history, age, and the
timing of the pandemic, with a focus on understanding how these factors relate
to the severity of depression and anxiety symptoms.

Methods: Exploratory analyses were based on 135,445 individuals aged 20—
72 years from the German National Cohort (NAKO). Depressive and anxiety
symptoms were assessed before and after the first wave of the pandemic.
Inferential statistical analyses and negative binomial regression models were
calculated.

Results: Persons with a self-reported psychiatric history exhibited comparable
levels of depression and anxiety symptom severity after the first wave of the
pandemic compared to the time before. In contrast, individuals without a
psychiatric history, particularly those in their 20s to 40s, experienced an increase
in mental health symptom severity during the first wave of the pandemic.

Limitations: Analyses focuses on the first wave of the pandemic, leaving the
long-term mental health effects unexplored.

Conclusion: Future research should consider age-specific and mental-
health-related factors when addressing global health crises. Additionally, it is
important to explore factors influencing resilience and adaptation, aiming to
develop targeted interventions and informed policies for effective mental health

management during pandemics.

KEYWORDS

COVID-19 pandemic, mental health, depression, anxiety, longitudinal cohort study,
German National Cohort (NAKO)

Introduction

Persistently growing research on the psychological consequences
of the SARS-CoV-2 pandemic focused on several groups of individuals
including the general population, medical staff, directly infected
persons and other patient groups (1). In this context, people with
pre-existing mental health problems represent a special group of
interest, as they seem to be particularly vulnerable to adverse effects
of the COVID-19 pandemic (2). Up to date, numerous studies have
been published since the beginning of the pandemic. Recent findings
regarding people with pre-existing mental illness were contradictory.
On the one hand, immediate mental reactions of people with
pre-existing mental illnesses comprised adverse effects on
psychopathology (e.g., intensification of pre-existing psychological
symptoms). On the other hand, findings suggested unexpected
resilience of patients with pre-existing mental health problems and
observed that psychiatric symptoms remained stable across the first
months of the pandemic or even slightly decreased, partly depending
on underlying diagnoses (3). A recent narrative systematic review
assessed 97 studies covering several symptom clusters including
depression and anxiety. Overall, the authors concluded that
pre-existing mental health diagnoses were not associated with an
exacerbation of symptoms. However, findings for depression in
psychiatric groups did not follow a clear pattern. While many studies
found an increase in depression severity, other studies reported no
change or even a decrease in symptom severity over the course of the
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pandemic. Reported effect sizes were mostly small. Further, anxiety
seemed to be an exception and psychiatric samples tended to show an
increase in anxiety. Since there are only a few studies reporting on
anxiety, and most of the studies that reported null results were based
on unselected samples, small sample sizes or had small statistical
power, more research is needed to understand the mechanisms (4).
Despite the high volume of already existing studies in this field, there
is still a high demand for longitudinal data (pre-and post-pandemic).
Analyses should be based on the usage of established instruments and
scales to assess psychiatric conditions during reactions to the outbreak
as well as the short-and long-term psychological consequences under
health protection actions (lockdown, social distancing, and restricted
supply of mental health services).

To date, a large body of studies published in the first year of the
pandemic focused on individuals with pre-existing mood disorders
including depression, anxiety, and specific stress-related disorders (5).
In the German-speaking countries, studies that have examined the
consequences of the pandemic in the group of people with pre-existing
mental health problems on a longitudinal basis are rare. Previous
studies were mostly cross-sectional and with a small sample size (6-8).
Additionally, recent review and meta-analytic data indicated a
heterogeneous quality of studies, low certainty of evidence in all
outcomes due to risk of bias, inconsistency, indirectness, and
imprecision of measures (3, 9). Furthermore, little is known about
how the pandemic has affected the level or severity of symptoms in
people with pre-existing psychiatric conditions compared to people
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without a pre-existing condition. Age may also play a crucial role since
systematic analyses showed that older compared to younger
individuals were at particular risk for the pandemic’s negative mental
health consequences (10). However, findings regarding age were
contradictory (1).

Against this background, the current exploratory study aims to
examine whether people with compared to people without a
psychiatric history experienced a stronger psychological reaction to
the outbreak and the health protection measures during the
COVID-19 pandemic (first lockdown, social distancing) compared to
people without such a history. Specifically, the study intends to answer
the question whether people who have previously suffered from a
psychiatric disorder react with increased psychiatric burden to the
outbreak and the health protection measures. In our analyses,
psychiatric history focused on depression and anxiety and we further
investigated the age of the participants as a potential influencing
factor. In extension to previous research, analyses of this study are
based on the original data of a large longitudinal population-based
German sample of adults—the German National Cohort (NAKO)—
covering a wide range of the lifespan, enabling the assessment of
age-related levels of improvement or deterioration in mental health
outcomes. Specifically, we aim to examine the associations between
psychiatric history, age and time before/during the pandemic with
symptom severity of depression and anxiety. Moreover, we intend to
explore the interactions and dependencies between psychiatric
history, age and time before/during the pandemic in relation to the
symptom severity.

Methods
Study design

Data for this study was derived from the German National Cohort
(NAKO), a population-based cohort study examining 205,415
randomly selected individuals aged 20-72years across 18 study
centers and 16 regions of Germany (11-13). Baseline examinations
were carried out between 2014 and 2019 comprising two levels. At
Level-1 examinations (L1; 3-4h), all participants were assessed in the
study centers following a standardized protocol. Level-2 examinations
were more detailed and conducted in a subset of those participants
who volunteered to participate again (20%). The present study also
includes the data of a first COVID-19 pandemic-focused special
survey — that took place from May to November 2020 and comprised
approximately 81.8% of the original baseline sample. Consequently,
the current analyses are based on the comparison of data before the
pandemic (baseline) and during the first wave of the pandemic
(follow-up). Detailed information on the NAKO and the used
database can be found elsewhere (12, 14-16). The study has received
ethics committee approval of all participating centers.

Study sample

The initial sample at baseline comprised 204.867 participants. For
this study, participants were excluded from the initial sample if they
did not take part at the COVID-19 follow-up survey (n=42,952), if
they had invalid or missing test scores on the 9-item Patient Health
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Questionnaire (PHQ-9) measuring depression (1 =16,850) and/or the
7-item Generalized Anxiety Disorder Scale (GAD-7) measuring
anxiety (n=3,156), and if they had missing values for the life-time
diagnoses of depression/anxiety (n=1,119), or the selected covariates
(n=5,345). Finally, the analyses were based on a sample of n=135,445
individuals aged 20-72years [51.15% female, mean (SD) age=>50.23
(12.09) years].

Instruments and procedures

Mental health of participants was operationalized via depressive
and anxiety symptoms, assessed using the following standardized
instruments both at baseline and the first COVID-19 follow-up survey.

PHQ-9

Participants were assessed via digitalized self-report
questionnaires including the German version of the PHQ-9 (17) for
the dimensional assessment of depressive symptoms. The PHQ-9 was
filled out by participants on a touch screen. Following the symptoms
comprising Criterion A in DSM-IV, the PHQ-9 was developed for the
screening of depression. On a scale from 0 (“not at all”) to 3 (“almost
every day”) participants were asked about the presence of symptoms
in the last 2 weeks. The sum score ranges from 0 to 27 with higher
values indicating more severe depressive symptoms. Score ranges were
suggested to grade the severity of depression: 0-4 minimal, 5-9 mild,
10-14 moderate, 15-19 moderately severe, and 20-27 severe. To
indicate the presence of a current depressive episode, the cut-off

score > 10 (moderate to severe symptoms) was used (17, 18).

GAD-7

Anxiety symptoms and severity in the present analysis were
assessed via the German version of the GAD-7 (19). In the present
cohort, a cutoff of GAD-7 > 8 was used to screen for anxiety disorder
(AD) and of GAD-7 > 10 to identify clinically meaningful symptom
severity level indicating generalized anxiety disorder (GAD). On a
scale ranging from 0 (“not at all”) to 3 (“nearly every day”) participants
were asked how often they have been bothered by symptoms of
anxiety, for example, feeling nervous and anxious, being worried and
restless. In the NAKO, seven core symptoms of AD and GAD
according to DSM-criteria over the last 4 weeks were depicted via the
GAD-7 scale (20). The sum score ranges from 0 to 21 with higher
values representing a higher severity level of anxiety symptoms.
Severity levels of anxiety are defined as scores ranging from 0-4:
minimal anxiety, 5-9: mild anxiety, 10-14: moderate anxiety, 15-21:
severe anxiety. For the GAD-7, substantial psychometric properties in
terms of reliability and validity (criterion, construct, factorial, and
procedural) were shown (21).

Psychiatric history (self-report)

To determine whether psychiatric illness had ever occurred,
participants were asked at the baseline assessment whether a doctor
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or psychotherapist had ever diagnosed them with depression. The
same question was asked regarding anxiety disorders.

Other variables

Since time between baseline and follow-up ranged between 0.6
and 6.7 years (mean 3.2, SD 1.2years) across individuals, age was
assessed at both time points. In addition, time was dummy-coded in
the analyses, differentiating between baseline and follow-up
assessment. Further, baseline information for sociodemographic
variables including gender, migration background, marital status,
educational attainment, profession/occupational, and current
employment status were included in the models to account for
possible confounding effects. For retired participants, the predominant
occupation group during working life was considered.

Statistical analyses

All analyses were performed using Stata version 17.0 BE (Stata
Corp LP, College Station, TX). Descriptive statistics were calculated as
mean with standard deviation (SD) or absolute frequencies and
percentages. Gender comparisons were tested using t-tests
(continuous) or Pearson chi-square tests (categorial), as appropriate.
Comparisons of depression and anxiety measures over time (baseline
vs. follow-up) were evaluated using either paired ¢-tests or McNemar
tests for matched pairs.

Associations of age, time and psychiatric history with severity of
depression and anxiety were estimated using negative binomial
regression models, with mental disorder severity operationalized as
symptom count. This was considered the best GLM specification, as
based on graphical inspection (overdispersed data for PHQ-9 and
GAD-7 scores), and further affirmed by the modified Park test.
Specifically, we used multilevel mixed-effects generalized linear models
(GLMs) with negative binomial distribution and log-link function to
account for the panel structure of the data by including a random
intercept for participants. A series of main and interaction effects
regression analyses for modeling both depression and anxiety severity
were conducted. Main effects models included age (at baseline and
follow-up, respectively), time (baseline vs. follow-up) and psychiatric
history (yes vs. no) in order to examine independent effects on mental
disorder severity. Since we assumed nonlinear relationships of age with
both depression and anxiety severity (22), age was included as restricted
cubic splines with 7 knots at fixed centiles (23). The interaction models
for depression and anxiety additionally included 2-way interaction
terms for age X time, age X psychiatric history and time X psychiatric
history, and a 3-way interaction age X time X psychiatric history to
model interdependencies of these risk factors. All models were adjusted
for gender, migration background, marital status, educational
attainment, profession, and current employment status.

Results of the regression models are reported as incidence rate
ratios (IRR) with 95% confidence intervals, which can be re-expressed
as percentage change in the number of symptoms associated with a
1-unit increase in the predictor (24). Wald tests are reported to evaluate
the significance of qualitative main and interaction effects. Estimates
for the association of nonlinear age with outcomes at representative
values of age were calculated using the xbic algorithm in Stata and are
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presented as IRRs with age 45years as reference (25). Graphs of point
and interval estimates for predictions of the mean number of
depression and anxiety symptoms evaluated at 2-year increments of age
were computed using the postrespline module in Stata and are presented
for both time points and stratified for psychiatric history (26). The
design of the NAKO was considered in all analyses by correcting the
variance estimators for clustering by study center.

Results
Sample characteristics

Table 1 illustrates the sociodemographic characteristics of the
patient sample at baseline. Mean age of participants at baseline was
50.23 years (SD =12.09), almost 51% were female. At follow-up, mean
age was 53.40 (SD=12.38). Most of the participants (60.80%) were
married. Almost half of the sample had an advanced technical college
degree or baccalaureate (55.90%) and most participants were
employed (86.99%) in a full time position (53.57%). In the total
sample, the mean PHQ-9 score was 3.70 and the mean GAD-7 score
was 3.03 at baseline. Except for migration background, differences
were found between women and men across all sociodemographic
characteristics as well as mean depression and anxiety scores. Of the
135,445 participants of the total sample, 18,695 (13.80%) participants
reported a lifetime diagnosis of depression. Of these participants,
12,132 (64.89%) were female and 6,563 (35.11%) were male. Further,
9,835 (7.26%) of the total sample reported a lifetime diagnosis of
anxiety. Of these participants, 6,463 (65.44%) were female and 3,399
(34.56%) were male. There was some variation in the observed
frequencies of the assessed psychiatric history of depression and
anxiety (i.e., lifetime diagnosis depression and anxiety) between the
study centers. The frequency of a physician’s diagnosis of depression
ranged from12.4% (Neubrandenburg) to 18.6% (Berlin South), and of
anxiety from 3.9% (Miinster) to 6.6% (Essen) (14, 20).

Depression and anxiety in participants with
or without self-reported psychiatric history

Table 2 shows the mean scores at baseline (before the pandemic) and
follow-up (during first wave of the pandemic) assessments for depression
(PHQ-9) and anxiety (GAD-7) depending on the self-reported lifetime
psychiatric diagnoses. Comparisons between groups revealed differences
between participants with or without a lifetime psychiatric diagnosis:
participants with a lifetime diagnosis of depression or anxiety reported
mean scores almost twice as high for depression and anxiety at both time
points compared to participants without a psychiatric history in their
lives. Considering evaluated cut-offs, 24.72% of the participants with a
psychiatric history were classified as depressed at baseline and 23.31% at
follow-up. Regarding anxiety, 19.76% of the participants showed
clinically relevant anxiety symptoms at baseline and 16.76% at follow-up.
In participants with a psychiatric history, the trend showed a decrease in
symptom severity after the first wave of the pandemic compared with
the time point before the pandemic for both depression and anxiety. In
contrast, participants without a psychiatric history initially showed an
increase in depression and anxiety symptomatology after the first wave
of the pandemic compared with before the pandemic.
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TABLE 1 Sociodemographic and clinical characteristics of the sample.

Participants

Total sample Female (n = 69,279, Male (n = 66,166, p-value?® (test
(N =135,445) 51.15%) 48.85%) statistic)

Age (in years) at baseline

M (SD) 50.23 (12.09) 49.88 (12.08) 50.59 (12.10) <0.001 (t =—10.733)
Range 20-72 20-72 20-72

Age (in years) at follow-up

M (SD) 53.40 (12.38) 53.13 (12.33) 53.68 (12.43) <0.001 (t =—8.142)
Range 20-76 21-76 20-76

Migration background [n, (%)]

Yes 40,327 (29.77) 20,550 (29.66) 19,777 (29.89) 0.36 (X*=0.836)

No 95,118 (70.23) 48,729 (70.34) 46,389 (70.11)

Marital status [n, (%)]

Married/living with spouse 82,344 (60.80) 40,108 (57.89) 42,236 (63.83) <0.001 (X* =1.7e+03)
Married/living apart 2,231 (1.65) 1,213 (1.75) 1,018 (1.54)
Single/unmarried living alone 33,800 (24.95) 16,964 (24.49) 16,836 (25.45)

or with partner

Divorced 13,591 (10.03) 8,284 (11.96) 5,307 (8.02)

Widowed 3,479 (2.57) 2,710 (3.91) 766 (1.16)

Educational attainment [n, (%)]

No degree 1,678 (1.24) 784 (1.13) 894 (1.35) <0.001 (X* =1.1e+03)
General elementary school 16,146 (11.92) 7,261 (10.48) 8,885 (13.43)

Secondary/polytechnic school 41,902 (30.94) 24,076 (34.75) 17,826 (26.94)

Advanced technical college/ 75,719 (55.90) 37,158 (53.64) 38,561 (58.28)

baccalaureate

Profession [n, (%)]

Employee 117,828 (86.99) 62,213 (89.80) 55,615 (84.05) <0.001 (X? =1.2e+03)
Self-employed 16,575 (12.24) 6,438 (9.29) 10,137 (15.32)
Other (e.g., apprenticeship) 1,042 (0.77) 628 (0.91) 414 (0.63)

Current employment [n, (%)]

Full-time 72,560 (53.57) 27,084 (39.09) 45,476 (68.73) <0.001 (X =1.6e+04)
Part-time 32,262 (23.82) 25,465 (36.76) 6,797 (10.27)

Unemployed 3,858 (2.85) 1,748 (2.52) 2,110 (3.19)

Non-employee 26,765 (19.76) 14,982 (21.63) 11,783 (17.81)

PHQ-9

M (SD) 3.70 (3.53) 4.15 (3.67) 3.23 (3.31) <0.001 (t =48.611)
Cutoff > 10 (n, %) 8,927 (6.59) 5,603 (8.09) 3,324 (5.02) <0.001 (X* =516.035)
GAD-7

M (SD) 3.03 (3.09) 3.47 (3.27) 2.58 (2.83) <0.001 (¢ =52.964)
Cutoff > 10 (1, %) 6,020 (4.44) 3,945 (5.69) 2,075 (3.14) <0.001 (X =521.546)
Lifetime diagnosis depression 18,695 (13.80) 12,132 (17.51) 6,563 (9.92) <0.001 (X*>=1.6e+03)
Lifetime diagnosis anxiety 9,835 (7.26) 6,436 (9.29) 3,399 (5.14) <0.001 (X* =866.767)

M = mean; SD = standard deviation; *comparison of female and male participants were based on Pearson chi-square-tests (X?) or t-tests, as appropriate; PHQ-9 = 9-item Patient Health
Questionnaire; GAD-7 = 7-item Generalized Anxiety Disorder Scale.

Regression analyses—main effects model depressive symptoms was highest in younger participants [e.g.,
IRR g 20 vs. age 45 = 1.15 (95%-CI 1.09-1.20)] and declined with age,

In Table 3, the results of the main effects negative binomial ~ with the decline accelerating in those aged 60years and older.
regression model are displayed. Adjusting for covariates, severity of ~ Second, we found an effect for lifetime diagnosis of depression:
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TABLE 2 Characteristics of depression and anxiety at baseline and follow-up assessments depending on self-reported psychiatric history of depression
or anxiety disorder, respectively.

FU

No psychiatric history

p-value?® (test
statistic)

Psychiatric history

FU

p-value?® (test

statistic)

Depression: PHQ-9

M (n; SD)

3.21 (116,750 2.92)

3.60 (116,750; 3.52)

<0.001 (z=-31.871)

6.80 (186,695; 5.09)

6.53 (186,695; 5.16)

<0.001 (z=7.483)

Cutoff > 10 [n, (%)]

4,305 (3.69)

7,626 (6.53)

<0.001 (X* =1245.52)

4,622 (24.72)

4,357 (23.31)

<0.001 (X* =16.24)

Severity level PHQ-9; n

(%)

Minimal 87,490 (74.94) 80,989 (69.37) <0.001 (X* =2243.03) 7,347 (39.44) 7,749 (41.45) <0.001 (X* =41.20)
Mild 24,955 (21.37) 28,135 (24.10) 6,699 (35.83) 6,589 (35.24)

Moderate 3,500 (3.00) 5,823 (4.99) 2,951 (15.78) 2,724 (14.57)

Moderately severe 658 (0.56) 1,404 (1.20) 1,144 (6.12) 1,144 (6.12)

Severe 147 (0.13) 399 (0.34) 527 (2.82) 489 (2.62)

Anxiety: GAD-7

M (n; SD) 2.80 (125,610;2.83)  3.17 (125,610; 3.30) <0.001 (z =—35.856) 5.96 (9,835; 4.52) 5.49 (9,835; 4.56) <0.001 (z=10.832)
Cutoff >10 [n, (%)] 4,077 (3.25) 6,279 (5.00) <0.001 (X* =632.34) 1,943 (19.76) 1,648 (16.76) <0.001 (X* =46.46)

Severity level GAD-7; n (%)

Minimal 99,427 (79.16) 91,405 (72.77) <0.001 (X* =2450.18) 4,482 (45.57) 4,842 (49.23) <0.001 (X*=80.10)
Mild 22,106 (17.60) 27.926 (22.23) 3,410 (34.67) 3,345 (34.01)

Moderate 3,339 (2.66) 4,838 (3.85) 1,337 (13.59) 1,064 (10.82)

Severe 738 (0.59) 1,441 (1.15) 606 (6.16) 548 (5.94)

BL = Baseline assessment; FU = Follow-up assessment; “comparison of scores and frequencies over time were based on Wilcoxon signed-rank tests, Asymptotic symmetry tests or McNemar
tests (McNemar’s X?) for matched groups, as appropriate; PHQ-9 = 9-item Patient Health Questionnaire; severity levels of depression were defined as scores ranging from 0-4 minimal, 5-9
mild, 10-14 moderate, 15-19 moderately severe, and 20-27 severe; GAD-7 =7-item Generalized Anxiety Disorder Scale; severity levels of anxiety are defined as scores ranging from 0-4:

minimal anxiety, 5-9: mild anxiety, 10-14: moderate anxiety, 15-21: severe anxiety.

TABLE 3 Results of the main effect negative binomial regression model for estimating depression and anxiety severity.

Depression Anxiety

p-value 95% ClI p-value 95% ClI
Age
20 1.15 <0.001 [1.09-1.20] 0.99 0.585 [0.94-1.03]
30 1.07 <0.001 [1.04-1.10] 1.01 0.433 [0.99-1.04]
40 1.01 0.028 [1.00-1.03] 1.02 0.033 [1.00-1.03]
45 Ref. Ref.
50 0.97 <0.001 (0.96-0.98] 0.95 <0.001 [0.94-0.96]
60 0.87 <0.001 [0.85-0.89] 0.84 <0.001 [0.83-0.85]
70 0.58 <0.001 [0.56-0.59] 0.53 <0.001 [0.51-0.55]

¥ =2895.27 <0.001 ¥ =2876.51 <0.001

Time
Baseline Ref. Ref.
FU 1.12 <0.001 [1.10-1.14] 1.15 <0.001 [1.12-1.17]
Psychiatric history
No Ref. Ref.
Yes 1.91 <0.001 [1.87-1.95] 1.92 <0.001 [1.89-1.96]

FU =Follow-up assessment; IRR = Incidence Rate Ratios; CI=confidence interval. Models were adjusted for gender, migration background, marital status, educational attainment, profession,
and current employment.

having a self-reported psychiatric history nearly doubled the
number of PHQ-9 symptoms (IRR=1.91, 95%-CI 1.87-1.95),
holding all other variables constant. Third, we found an overall

increase in symptom severity of depression from before the
pandemic to shortly after the first wave of the pandemic: regardless
of age and psychiatric history and adjusted for covariates, the
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TABLE 4 Results of the interaction effect negative binomial regression model for estimating depression and anxiety severity.

Depression Anxiety
p-value 95% ClI p-value 95% ClI

Age
20 1.18 <0.001 [1.12-1.24] 1.03 0.277 [0.98-1.07]
30 1.09 <0.001 [1.06-1.12] 1.03 0.019 [1.01-1.06]
40 1.02 0.043 [1.00-1.04] 1.02 0.015 [1.00-1.04]
45 Ref. Ref.
50 0.99 0.265 [0.98-1.01] 0.97 <0.001 [0.96-0.99]
60 0.91 <0.001 [0.89-0.93] 0.87 <0.001 [0.85-0.89]
70 0.67 <0.001 [0.64-0.70] 0.61 <0.001 [0.58-0.65]

x* =1385.77 <0.001 x> =931.55 <0.001
Time
Baseline Ref. Ref.
FU 1.45 <0.001 [1.31-1.60] 1.13 <0.001 [1.06-1.20]
Psychiatric history
No Ref. Ref.
Yes 2.69 <0.001 [2.13-3.40] 3.21 <0.001 [2.53-4.06]
Interaction effects
Age x time X =31271 <0.001 x? =240.71 <0.001
Age x hist. x?=156.51 <0.001 x?=48.78 <0.001
Time x hist. x> =11.03 0.001 =327 0.071
Age x time X hist. ¥’ =46.03 <0.001 x=31.28 <0.001

FU =Follow-up assessment; IRR = Incidence Rate Ratios; CI= confidence interval; hist. = psychiatric history. Models were adjusted for gender, migration background, marital status,

educational attainment, profession, and current employment.

expected number of PHQ-9 symptoms increased by 12% (IRR=1.12,
95%-CI 1.10-1.14) at follow-up compared to baseline assessment.

Similar patterns for psychiatric history and time were found for
anxiety. In addition, severity of anxiety symptoms steeply declined in
older participants, but was in contrast to depression not higher in
participants aged between 20 and 30 years.

Regression analyses—interaction effects
model

In addition to the identified main effects, we also found significant
interaction effects (Table 4). Regarding the severity of depressive
symptoms, all three 2-way interactions between age, time and
psychiatric history were found to be significant. Furthermore, a 3-way
interaction between these risk factors was also evident, indicating that
the severity of depression varied with age, and this variation was
different for participants with and without a history of depression and
changed from before to after the first wave of the pandemic. The
complex relationship of age, time and psychiatric history with severity
of depressive symptoms can be seen in Figure 1. First, participants with
a depression history showed an overall higher estimated level of
symptom severity compared to participants without depression history.
At baseline, the mean PHQ-9 score was 3.44 (95%-CI 3.30-3.58) points
higher in participants with a psychiatric history than in participants
without a psychiatric history. At follow-up, the difference was smaller
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(2.81 points, 95%-CI 2.68-2.95), and this decrease in the group
difference over time was statistically significant (Chi-square=121.04,
p<0.001). Second, we found a general decreasing trend in PHQ-9 scores
over the lifespan, although this was not similar at all ages and varied by
psychiatric history. In people with a history of depression, levels peaked
in their 20s and 30s, then plateaued until their late 50s and showed a
sharp decline in older participants (left panel). Higher PHQ-9 levels in
younger people and a converging trend in those over 60 were also found
in the group without a history of depression (right panel). However, the
estimated severity of symptoms among those younger than 50 years was
remarkably higher during the pandemic than before, and this difference
was more striking in the group without compared to the group with a
history of depression.

The results of the interaction effects model for anxiety were largely
like those for depression, with one exception (Table 4). While the
2-way interaction contrasts for age X time and age X psychiatric
history as well as the 3-way interaction age X time X psychiatric
history similarly predicted severity of anxiety, no effect modification
of time by self-reported history of anxiety emerged independent of age
(x*=3.27, p=0.071). This implies that the average estimated increase
in mean GAD-7 scores between the period before and during the
pandemic across all ages (0.44 points, 95%-CI 0.36-0.51) was not
different in both groups. Nevertheless, there were significant
interactions with age (Figure 2). In participants under 50 years of age
with no history of anxiety, symptom levels were consistently higher
during the pandemic than before (right panel). This difference in
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Interaction effects between age, time and psychiatric history of Interaction effects between age, time and psychiatric history of
depression on the estimated severity of depressive symptoms. anxiety on the estimated severity of anxiety symptoms.

mean GAD-7 scores over time, at an overall higher level, was not
evident in the participants with a history of anxiety (left panel).

Discussion

In the population-based NAKO study, participants with a
psychiatric history of depression had on average a higher mean
PHQ-9 score, i.e, more symptoms indicative of depression. In
addition, mean PHQ-9 scores among people with/without depression
were on average higher shortly after the first wave of the pandemic
than before the pandemic. Regarding interaction effects, the results
showed an increase in the mean PHQ-9 score from baseline to
follow-up that was on average lower for those with a psychiatric
history than for those without. Similar patterns were found for anxiety.
Increased symptoms of depression and anxiety in the population as a
short-term psychological consequence of the pandemic (first
lockdown, initial) were observed—especially among younger people
without a psychiatric history. Older people and people with a
psychiatric history seemed more likely to be psychologically stable.

Frontiers in Public Health

Consequently, our study contradicts the findings that pre-existing
symptoms of depression and anxiety are a vulnerability factor of
depression and anxiety during the pandemic (27), especially among
individuals with severe mental disorders (28).

For both depression and anxiety, we found clear associations with
age, time and psychiatric history (main effects): in general, symptom
severity decreased with age and was higher during the pandemic and
higher for those with a psychiatric history of depression and anxiety. In
line with the findings of Chen and colleagues (22), the current study adds
more evidence to the nonlinear predictors of mental health disorders in
the COVID-19 pandemic. More specifically, we observed similar
interactions for depression and anxiety: higher scores in the pandemic
were found among younger people and we observed a converging trend
with age, particularly among those with no previous psychiatric history.
In other words, in addition to those already burdened by their previous
psychiatric history, younger people with no previous history had an
increased risk of psychiatric disorders during the pandemic. Older
adults, especially those with a psychiatric history remained stable during
the pandemic according to our data. In line with the findings of a recent
systematic review assessing the pandemic’s mental health impact on
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older adults independently of their (mental) health status (10), our
findings underline changes in mental health symptoms during the early
stages of the pandemic in older adults (>60years). Based on these
findings, it seems that older adults are not at higher risk for negative
mental health consequences caused by the pandemic. Previous
perspectives argued that special circumstances during the pandemic
such as decreased work load in some professions, less social engagement
and consequently a reduced stress level might have had a relieving
impact on mental stress, depression and anxiety levels (4). Parlapani et al.
suggested that older age might serve as a protective factor against the
adverse effects on mental health related to the COVID-19 pandemic,
noting that older individuals are more likely to have experienced
traumatic events, such as financial crises and natural disasters, both
individually and collectively. Consequently, older individuals may
be able to consider a global crisis such as the pandemic in a broader
context, relativizing its impact and show higher resilience against
negative COVID-19-related mental health impacts using adaptive
resources (29). On the other hand, loneliness and social isolation was
found to be an additional stressor with a potential negative impact on
mental health, especially among young people. In the work of Lee and
colleagues, younger people reacted to the first wave of the pandemic with
increased depression, which could be almost entirely explained by
increased feelings of loneliness (30). Recent data of the German National
Cohort (NAKO) clearly demonstrated this assumed relationship: while
overall loneliness increased during the pandemic, especially women and
younger persons compared to men and older persons were affected.
Also, higher levels of perceived loneliness were associated with higher
levels of depression and anxiety. Persons reporting symptoms of
depression and anxiety before the pandemic were more likely affected by
stronger feelings of loneliness during the pandemic (15). Future studies
should therefore examine in more detail the personal or health-related
factors that support mental health and adaptation processes in older
adults during challenging circumstances such as a pandemic.

In the present study, we observed a striking difference between
depression and anxiety. While an increase of symptoms between
before and during the pandemic was evident in both, and this increase
was also age-sensitive for both disorders, only in depression this
increase was found both age-dependent and age-independent, and
group-specific (namely greater in the unaffected in general and the
younger ones than in persons with psychiatric history and older ones).
In the case of anxiety, this increase in unaffected participants over time
was age-dependent, mainly observed in the younger unaffected in
comparison to the younger affected participants. Overall, most of our
findings underline the most recent meta-analytic and review findings
on an international level showing a stable or even reduced mental
health burden during the COVID-19 pandemic (3, 31).

So far, data for German-speaking countries are rare, so this study
adds important findings to the existing evidence-base. Previous
studies were mostly based on smaller samples of different age groups.
For example, a longitudinal study examined a small sample of older
individuals calling the psychiatric helpline during the first phase of
the pandemic between April and June 2020 (n=55, mean age
74.69years). The authors found that individuals with a previous
diagnosis of a psychiatric disease reported significantly higher levels
of depressive and anxiety symptoms than those without a diagnosis
(6). Further, Brosch et al. evaluated 1,268 participants (n=622
healthy controls and n =646 patients with major depression, bipolar
disorder, schizophrenia or schizoaffective disorder) at baseline before
(2014-2018) and during (April-May 2020) the first lockdown in
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Germany. They found that 30.5% of the patients reported worsened
self-rated symptoms and a significantly higher subjective isolation
since the pandemic (32). Another longitudinal original paper focused
on older individuals (n =32, mean age 77.94 years) with affective or
anxiety disorders and reported no significant changes in
psychopathology (33). Therefore, our current population-based study
including individuals between 20 and 72 years makes an important
contribution to the most recent international literature in the field.
Further strengths of this study are the large sample across the German
general population, covering a wide age range and allowing stratified
analyses. Based on this, we were able to conduct detailed statistical
analyses considering several factors such as age of participants and
self-reported psychiatric history. The assessment of mental health was
based on established and validated instruments (PHQ-9, GAD-7) for
the dimensional recording of depression and anxiety symptoms.
However, the dimensional assessment of psychiatric symptoms does
not replace comprehensive psychiatric diagnostics.

Limitations refer to the design of the study. It would have been
desirable to be able to investigate these effects beyond the first lockdown
of the pandemic. However, results that are more recent suggest that the
effects are also robust for later points in the pandemic. Accordingly, a
recent review and meta-analysis showed that symptoms of anxiety and
depression decreased over the course of the COVID-19 pandemic. This
longitudinal study included at least two waves during the pandemic
(34). In contrast to this, longitudinal data from a general population
sample of 1,388 adults from Germany showed mixed results. The
authors found that anxiety symptoms did not change from baseline to
12-month follow-up, while depressive symptoms and loneliness
increased and life satisfaction decreased. Partly in harmony with our
results, younger individuals or those with a history of mental disorders
were found to be especially vulnerable to negative pandemic effects
(35). Second, psychiatric symptoms were collected via self-reported
measures that could have biased the results. On the other hand, data
from a cohort study with several dimensional and categorical measures
of depression showed that dimensional measures in the self-report even
performed better than a diagnosis by the general practitioner (36).

Future research should expand on the long-term consequences of
the pandemic, as such effects on mental health cannot be ruled out. In
this context, special attention could be paid to the influences and
consequences of Long-Covid (37). It would also be interesting to
understand what consequences the pandemic has had for relatives of
mentally ill people. Recent findings suggest that the COVID-19
pandemic was a burden for most people—particular for those with
mental illness and their families (38). The aim of future studies should
comprise the further investigation of specific burdens and coping
strategies among relatives of people with mental illness. Also, the group
of severely mentally ill people could be of particular interest, because
it was shown that they were exposed to special risks (39, 40), including
an increase in the risk for potential suicide (41). In conclusion, future
efforts should focus on the improvement of mental health services
facing global crisis and on the comprehension of underlying
mechanisms and influences in medium-and long-term effects.

Data availability statement

The datasets analyzed during the current study are not publicly
available due to privacy concerns but can be requested for via the
NAKO transfer hub: https://transfer.nako.de/transfer/index.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1451631
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://transfer.nako.de/transfer/index

Stein et al.

Ethics statement

Ethical review and approval was obtained for the study on human
participants in accordance with the local legislation and institutional
requirements. Written informed consent from the patients/participants
or the patients’/participants’ legal guardian/next of kin was obtained to
participate in this study in accordance with the national legislation and
the institutional requirements. The study has received ethics committee
approval of all participating centers: Augsburg, Regensburg, Mannheim,
Freiburg, Saarbriicken, Essen, Miinster, Diisseldorf, Halle/Saale, Leipzig,
Berlin North, Berlin Centre, Berlin South, Hannover, Hamburg, Bremen,
Kiel, Neubrandenburg. The German National Cohort (NAKO) follows
the ethical principles laid down in the Code of Ethics. Further information
on the Code of Ethics and the NAKO Ethics Advisory Board can be found
here: https://nako.de/wp-content/uploads/NAKO-Ethik-Kodex.pdf and
here: https://nako.de/.

Author contributions

JS: Methodology, Writing - original draft. AIP: Formal analysis,
Methodology, Visualization, Writing - original draft, Writing -
review & editing. KB: Data curation, Investigation, Writing — review
& editing. AK: Data curation, Funding acquisition, Investigation,
Project administration, Resources, Writing - review & editing. HT:
Project administration, Writing — review & editing. FS: Writing -
review & editing. HG: Conceptualization, Data curation, Funding
acquisition, Investigation, Writing - review & editing. RM:
Investigation, Writing - review & editing. JM: Investigation, Writing
- review & editing. WL: Funding acquisition, Investigation, Writing
- review & editing. SC: Data curation, Investigation, Writing - review
& editing. J-KH: Investigation, Writing — review & editing. MS:
Investigation, Writing - review & editing. SG: Investigation, Writing
- review & editing. VH: Project administration, Writing - review &
editing. NO: Writing - review & editing. AnP: Resources, Writing -
review & editing. M-TH: Resources, Writing — review & editing. PB:
Writing - review & editing. MiL: Funding acquisition, Resources,
Writing - review & editing. SS: Writing - review & editing. CM-F:
Writing - review & editing. AH: Writing - review & editing. DF:
Writing - review & editing. KM: Data curation, Writing - review &
editing. SJ: Writing - review & editing. HS: Writing - review &
editing. LK-G: Project administration, Writing - review & editing.
SW: Conceptualization, Funding acquisition, Supervision, Writing
- review & editing. TK: Conceptualization, Funding acquisition,
Investigation, Supervision, Writing - review & editing. MaL:
Investigation, Writing — review & editing. KW: Writing - review &

References

1. Dragioti E, Li H, Tsitsas G, Lee KH, Choi J, Kim J, et al. A large-scale meta-analytic
atlas of mental health problems prevalence during the COVID-19 early pandemic. ] Med
Virol. (2022) 94:1935-49. doi: 10.1002/jmv.27549

2. Kunzler AM, Réthke N, Giinthner L, Stoffers-Winterling J, Tiischer O, Coenen M,
et al. Mental burden and its risk and protective factors during the early phase of the
SARS-CoV-2 pandemic: systematic review and meta-analyses. Glob Health. (2021)
17:34. doi: 10.1186/512992-021-00670-y

3. Kunzler AM, Lindner S, Rothke N, Schifer SK, Metzendorf M-I, Sachkova A, et al.
Mental health impact of early stages of the COVID-19 pandemic on individuals with
pre-existing mental disorders: a systematic review of longitudinal research. Int ] Environ
Res Public Health. (2023) 20:20. doi: 10.3390/ijerph20020948

Frontiers in Public Health

10.3389/fpubh.2024.1451631

editing. SR-H: Conceptualization, Methodology, Supervision,
Validation, Writing - review & editing.

Group member of German National
Cohort (NAKO) Consortium

NAKO e.V,, Heidelberg, Germany

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This project
was conducted with data from the German National Cohort (NAKO)
(www.nako.de). The NAKO is funded by the Federal Ministry of
Education and Research (BMBF) [project funding reference numbers:
01ER1301A/B/C, 01ER1511D, and 01ER1801A/B/C/D], federal states
of Germany and the Helmholtz Association, the participating
universities and the institutes of the Leibniz Association. This
publication was supported by the German Federal Ministry of
Education and Research (BMBF) as part of the Network University
Medicine (NUM): “NaFoUniMedCovid19” Grant No: 01KX2021,
Project: [Collateral Effects in Pandemics - CollPan]. Funded by the
Open Access Publishing Fund of Leipzig University supported by the
German Research Foundation within the program Open Access
Publication Funding.

Conflict of interest

HG has received travel grants and speakers honoraria from
Fresenius Medical Care, Neuraxpharm, Servier and Janssen Cilag as
well as research funding from Fresenius Medical Care.

The remaining authors declare that the research was conducted in
the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. Blendermann M, Ebalu TI, Obisie-Orlu IC, Fried EI, Hallion LS. A narrative
systematic review of changes in mental health symptoms from before to during the
COVID-19 pandemic. Psychol Med. (2023) 54:43-66. doi: 10.1017/S0033291723002295

5. Wickens CM, Popal V, Fecteau V, Amoroso C, Stoduto G, Rodak T, et al. The mental
health impacts of the COVID-19 pandemic among individuals with depressive, anxiety,
and stressor-related disorders: a scoping review. PLoS One. (2023) 18:€0295496. doi:
10.1371/journal.pone.0295496

6. Wahl A-S, Benson G, Hausner L, Schmitt S, Knoll A, Ferretti-Bondy A, et al. Rapid
support for older adults during the initial stages of the COVID-19 pandemic: results
from a geriatric psychiatry helpline. Geriatrics (Basel). (2021) 6:30. doi: 10.3390/
geriatrics6010030

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1451631
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://nako.de/wp-content/uploads/NAKO-Ethik-Kodex.pdf
https://nako.de/
http://www.nako.de
https://doi.org/10.1002/jmv.27549
https://doi.org/10.1186/s12992-021-00670-y
https://doi.org/10.3390/ijerph20020948
https://doi.org/10.1017/S0033291723002295
https://doi.org/10.1371/journal.pone.0295496
https://doi.org/10.3390/geriatrics6010030
https://doi.org/10.3390/geriatrics6010030

Stein et al.

7. Holzle P, Aly L, Frank W, Forstl H, Frank A. COVID-19 distresses the depressed
while schizophrenic patients are unimpressed: a study on psychiatric inpatients.
Psychiatry Res. (2020) 291:113175. doi: 10.1016/j.psychres.2020.113175

8. Quittkat HL, Diising R, Holtmann F-J, Buhlmann U, Svaldi J, Vocks S. Perceived
impact of Covid-19 across different mental disorders: a study on disorder-specific
symptoms, psychosocial stress and behavior. Front Psychol. (2020) 11:586246. doi:
10.3389/fpsyg.2020.586246

9. van Reekum EA, Woo JJ, Petropoulos J-A, Samaan Z, Mbuagbaw L. Association
between the COVID-19 pandemic and psychiatric symptoms in people with preexisting
obsessive-compulsive, eating, anxiety, and mood disorders: a systematic review and
meta-analysis of before-after studies. Psychiatry Clin Neurosci. (2023) 77:583-91. doi:
10.1111/pcn.13582

10. Schifer SK, Lindner S, Kunzler AM, Meerpohl JJ, Lieb K. The mental health impact
of the COVID-19 pandemic on older adults: a systematic review and meta-analysis. Age
Ageing. (2023) 52:52. doi: 10.1093/ageing/afad170

11. The German National Cohort (GNC) Consortium. The German National Cohort:
aims, study design and organization. Eur ] Epidemiol. (2014) 29:371-82. doi: 10.1007/
$10654-014-9890-7

12. Peters A, Greiser KH, Gattlicher S, Ahrens W, Albrecht M, Bamberg F, et al.
Framework and baseline examination of the German National Cohort (NAKO). Eur |
Epidemiol. (2022) 37:1107-24. doi: 10.1007/s10654-022-00890-5

13. Dragano N, Reuter M, Peters A, Engels M, Schmidt B, Greiser KH, et al. Increase
in mental disorders during the COVID-19 pandemic-the role of occupational and
financial strains. Dtsch Arztebl Int. (2022) 119:179-87. doi: 10.3238/arztebl.m2022.0133

14. Streit F, Zillich L, Frank J, Kleineidam L, Wagner M, Baune BT, et al. Lifetime and
current depression in the German National Cohort (NAKO). World J Biol Psychiatry.
(2022) 24:865-80. doi: 10.1080/15622975.2021.2014152

15. Berger K, Riedel-Heller S, Pabst A, Rietschel M, Richter D. Einsamkeit wihrend
der ersten Welle der SARS-CoV-2-Pandemie-Ergebnisse der NAKO-Gesundheitsstudie.
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. (2021) 64:1157-64. doi:
10.1007/s00103-021-03393-y

16. Berger K, Rietschel M, Rujescu D. The value of 'mega cohorts' for psychiatric
research. World ] Biol Psychiatry. (2022) 24:860-4. doi: 10.1080/15622975.2021.2011405

17. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. /] Gen Intern Med. (2001) 16:606-13. doi: 10.1046/j.1525-1497.
2001.016009606.x

18. Lowe B, Kroenke K, Herzog W, Grife K. Measuring depression outcome with a
brief self-report instrument: sensitivity to change of the patient health questionnaire
(PHQ-9). ] Affect Disord. (2004) 81:61-6. doi: 10.1016/S0165-0327(03)00198-8

19. Lowe B, Miiller S, Brihler E, Kroenke K, Albani C, Decker O. Validierung und
Normierung eines kurzen Selbstratinginstrumentes zur Generalisierten Angst (GAD-7)
in einer représentativen Stichprobe der deutschen Allgemeinbevolkerung. Psychother
Psych Med. (2007) 57:A050. doi: 10.1055/5-2007-970669

20. Erhardt A, Gelbrich G, Klinger-Konig J, Streit F, Kleineidam L, Riedel-Heller SG,
et al. Generalised anxiety and panic symptoms in the German National Cohort (NAKO).
World ] Biol Psychiatry. (2022) 24:881-96. doi: 10.1080/15622975.2021.2011409

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

22. Chen J, Zhang SX, Wang Y, Afshar Jahanshahi A, Mokhtari Dinani M, Nazarian
Madavani A, et al. The relationship between age and mental health among adults in Iran
during the COVID-19 pandemic. Int ] Ment Heal Addict. (2022) 20:3162-77. doi:
10.1007/s11469-021-00571-6

23. Harrell FE. Regression modeling strategies: With applications to linear models, logistic
and ordinal regression, and survival analysis. Basel: Springer International Publishing (2015).

24.Long JS, Freese J. Regression models for categorical dependent variables using
Stata. Texas, USA: Stata Press (2014).

Frontiers in Public Health

11

10.3389/fpubh.2024.1451631

25. Orsini N, Greenland S. A procedure to tabulate and plot results after flexible modeling
of a quantitative covariate. Stata J. (2011) 11:1-29. doi: 10.1177/1536867X1101100101

26. Buis ML. POSTRCSPLINE: Stata module containing post-estimation commands
for models using a restricted cubic spline. Statistical software components $456928,
Boston College Department of economics (2008, revised 2013).

27. Andersen AJ, Mary-Krause M, Bustamante JJ, Héron M, El Aarbaoui T, Melchior
M. Symptoms of anxiety/depression during the COVID-19 pandemic and associated
lockdown in the community: longitudinal data from the TEMPO cohort in France. BMC
Psychiatry. (2021) 21:381. doi: 10.1186/s12888-021-03383-z

28. Barone A, Billeci M, D'Amore S, De Prisco M, De Simone G, Ermini E, et al. The
effects of sustained COVID-19 emergency and restrictions on the mental health of
subjects with serious mental illness: a prospective study. ] Community Psychol. (2023)
51:154-67. doi: 10.1002/jcop.22886

29. Parlapani E, Holeva V, Nikopoulou VA, Kaprinis S, Nouskas I, Diakogiannis I. A
review on the COVID-19-related psychological impact on older adults: vulnerable or
not? Aging Clin Exp Res. (2021) 33:1729-43. doi: 10.1007/s40520-021-01873-4

30. Lee CM, Cadigan JM, Rhew IC. Increases in loneliness among young adults during
the COVID-19 pandemic and association with increases in mental health problems. J
Adolesc Health. (2020) 67:714-7. doi: 10.1016/j.jadohealth.2020.08.009

31. Robinson E, Sutin AR, Daly M, Jones A. A systematic review and meta-analysis of
longitudinal cohort studies comparing mental health before versus during the COVID-19
pandemic in 2020. ] Affect Disord. (2022) 296:567-76. doi: 10.1016/j.jad.2021.09.098

32. Brosch K, Meller T, Pfarr J-K, Stein F, Schmitt S, Ringwald KG, et al. Which traits
predict elevated distress during the Covid-19 pandemic? Results from a large,
longitudinal cohort study with psychiatric patients and healthy controls. ] Affect Disord.
(2022) 297:18-25. doi: 10.1016/j.jad.2021.10.017

33. Seethaler M, Just S, Stotzner P, Bermpohl E, Brandl EJ. Psychosocial impact of
COVID-19 pandemic in elderly psychiatric patients: a longitudinal study. Psychiatry Q.
(2021) 92:1439-57. doi: 10.1007/s11126-021-09917-8

34, Cénat JM, Farahi SM, Dalexis RD, Darius WP, Bekarkhanechi FM, Poisson H, et al.
The global evolution of mental health problems during the COVID-19 pandemic: a
systematic review and meta-analysis of longitudinal studies. ] Affect Disord. (2022)
315:70-95. doi: 10.1016/j.jad.2022.07.011

35.Benke C, Autenrieth LK, Asselmann E, Pané-Farré CA. One year after the
COVID-19 outbreak in Germany: long-term changes in depression, anxiety, loneliness,
distress and life satisfaction. Eur Arch Psychiatry Clin Neurosci. (2023) 273:289-99. doi:
10.1007/500406-022-01400-0

36. Dorow M, Stein J, Pabst A, Weyerer S, Werle ], Maier W, et al. Categorical and
dimensional perspectives on depression in elderly primary care patients - results of the
age moo De study. Int ] Methods Psychiatr Res. (2018) 27:27. doi: 10.1002/mpr.1577

37. Richter D, Theodoridou A. Ein Virus und seine Folgen: COVID-19 und Long Covid
- ein hybrides Krankheitsmodell. Psychiatr Prax. (2023) 50:341-3. doi: 10.1055/a-2168-4553

38.Jahn I, Jelinek L, Moritz S, Stengler K. Psychische Belastungen bei Angehorigen
von Menschen mit psychischen Erkrankungen wihrend der COVID-19 Pandemie.
Psychiatr Prax. (2023) 50:241-9. doi: 10.1055/a-1997-9592

39. Ascone L, Rohenkohl AC, Hurlemann R, Meisenzahl E, Riedel-Heller SG, Becker
T, et al. Erfassung direkter (COVID-19-bezogener) und kollateraler, psychosozialer
Folgen fiir vulnerable Gruppen am Beispiel schwerer psychischer Erkrankungen.
Psychiatr Prax. (2023) 50:381-8. doi: 10.1055/a-2051-7613

40. Engels A, Stein ], Riedel-Heller SG, K6nig H-H, Konnopka C. Temporal and spatial
changes in the provision of mental health care during the COVID-19 pandemic in
Germany: a claims-based cohort study on patients with severe mental disorders. Soc
Psychiatry Psychiatr Epidemiol. (2023) 59:789-97. doi: 10.1007/s00127-023-02571-4

41. Engels A, Stein J, Riedel-Heller SG, Konnopka C, Konig H-H. The development of
suicide risk in people with severe mental disorders during the first year of the COVID-19
pandemic: a claims-based cohort study. Soc Psychiatry Psychiatr Epidemiol. (2023)
59:1193-200. doi: 10.1007/s00127-023-02584-z

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1451631
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.psychres.2020.113175
https://doi.org/10.3389/fpsyg.2020.586246
https://doi.org/10.1111/pcn.13582
https://doi.org/10.1093/ageing/afad170
https://doi.org/10.1007/s10654-014-9890-7
https://doi.org/10.1007/s10654-014-9890-7
https://doi.org/10.1007/s10654-022-00890-5
https://doi.org/10.3238/arztebl.m2022.0133
https://doi.org/10.1080/15622975.2021.2014152
https://doi.org/10.1007/s00103-021-03393-y
https://doi.org/10.1080/15622975.2021.2011405
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/10.1016/S0165-0327(03)00198-8
https://doi.org/10.1055/s-2007-970669
https://doi.org/10.1080/15622975.2021.2011409
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1007/s11469-021-00571-6
https://doi.org/10.1177/1536867X1101100101
https://doi.org/10.1186/s12888-021-03383-z
https://doi.org/10.1002/jcop.22886
https://doi.org/10.1007/s40520-021-01873-4
https://doi.org/10.1016/j.jadohealth.2020.08.009
https://doi.org/10.1016/j.jad.2021.09.098
https://doi.org/10.1016/j.jad.2021.10.017
https://doi.org/10.1007/s11126-021-09917-8
https://doi.org/10.1016/j.jad.2022.07.011
https://doi.org/10.1007/s00406-022-01400-0
https://doi.org/10.1002/mpr.1577
https://doi.org/10.1055/a-2168-4553
https://doi.org/10.1055/a-1997-9592
https://doi.org/10.1055/a-2051-7613
https://doi.org/10.1007/s00127-023-02571-4
https://doi.org/10.1007/s00127-023-02584-z

	Mental health of individuals with pre-existing mental illnesses at the beginning of the COVID-19 pandemic: results of the German National Cohort (NAKO)
	Introduction
	Methods
	Study design
	Study sample
	Instruments and procedures
	PHQ-9
	GAD-7
	Psychiatric history (self-report)
	Other variables
	Statistical analyses

	Results
	Sample characteristics
	Depression and anxiety in participants with or without self-reported psychiatric history
	Regression analyses—main effects model
	Regression analyses—interaction effects model

	Discussion

	References

