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The COVID-19 pandemic profoundly disrupted public health, social systems, 
and the workforce. This longitudinal study examines changes in depressive and 
anxiety symptoms before and during the pandemic in middle-aged and older 
adults (N = 6,813) from the Gutenberg Health and Gutenberg COVID-19 Study 
in Germany. Using repeated assessments with validated mental health scales 
(PHQ-9, GAD-2) and accounting for pre-pandemic mental health, we investi-
gated associations with work-related factors (e.g., changes in working hours, 
remote work, income) and sociodemographic variables (e.g., sex, age, household 
composition). Average depression and anxiety scores remained relatively stable 
over time, although the proportion exceeding the clinical PHQ-9 ≥ 10 threshold 
increased during the pandemic. Pre-pandemic mental health emerged as the 
strongest predictor of pandemic mental health outcomes. Vocational factors 
showed only small effect sizes, with increased weekly working hours emerging 
as the most consistent work-related correlate of distress. Important sociodemo-
graphic predictors included female sex, middle age, and living alone. The find-
ings emphasize considering pre-existing mental health and pandemic-related 
sociodemographic and vocational circumstances when identifying vulnerable 
groups. Although workplace factors played only a limited role overall, the work-
place may nevertheless represent a relevant setting for mental health promotion 
during future public health crises.
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1 Introduction

The COVID-19 pandemic and the accompanying public health 
measures substantially affected social interactions, working condi-
tions, and individual well-being worldwide. Work and employment 
represent a key link between the pandemic’s macro-level disruptions 
and individual well-being. During COVID-19, many sectors experi-
enced business closures and mass layoffs (1). Reductions in working 
hours, job losses, and job insecurity were associated with increased 
depressive symptoms and anxiety (2–4), while economic hardship 
emerged as a risk factor for psychological distress and poor mental 
health outcomes (5–9). Other sectors - particularly healthcare - faced 
exceptional demands. Increased working hours, higher work intensity, 
and fear of infection were associated with elevated depressive symp-
toms, anxiety, and burnout (10–15). Another major workplace change 
was the large-scale shift toward remote work (16, 17), which offered 
greater flexibility and reduced exposure risk but also increased social 
isolation.

Middle-aged and older adults represent a particularly relevant 
population for studying mental health during the COVID-19 pan-
demic. Older adults were at higher risk of severe health consequences 
from COVID-19 and were therefore particularly affected by infection-
related concerns and public health restrictions (18, 19). Middle-aged 
adults, in contrast, often faced the simultaneous demands of employ-
ment, financial responsibilities, and caregiving for both children and 
older family members (20–23). Consequently, mental health trajecto-
ries in middle-aged and older populations are likely shaped by a 
unique combination of health-related, social, and occupational 
stressors.

Longitudinal evidence suggests that mental health deteriorated 
during the early stages of the pandemic among middle-aged and older 
adults, while adaptation and recovery processes were observed over 
time (24, 25). Importantly, trajectories differed across symptom 
domains and population subgroups. Anxiety symptoms, for example, 
tended to recover more rapidly than depressive symptoms, whereas 
women often experienced more persistent impairment (24, 25). 
Women were disproportionately affected due to their overrepresenta-
tion in sectors with income losses, greater exposure to healthcare-
related risks, and heightened caregiving responsibilities, possibly 
reinforced by persistent gender norms (5, 21–25). Household struc-
ture also mattered, as living alone or in separate households increased 
the risk of social isolation and reduced access to informal support 
networks during lockdowns, factors that were associated with elevated 
depressive symptoms during the pandemic (21, 24, 25). Persons with 
chronic diseases and particularly those with pre-pandemic mental 
health symptoms were also identified as vulnerable subgroups (22, 24, 
25). Overall, longitudinal findings suggest that changes in mental 
health among middle-aged and older adults were often smaller and 
more heterogeneous than initially assumed on the basis of early cross-
sectional surveys, which frequently portrayed a more uniformly nega-
tive picture of the pandemic’s psychological impact (24–27).

Work-related experiences may be especially relevant in middle-
aged and older adults because employment often remains a central 
source of daily structure, social participation, and financial security 
during later working life. Previous research among middle-aged and 
older workers suggests that pandemic-related working conditions and 
employment transitions were associated with mental health outcomes, 
highlighting the importance of vocational circumstances during later 
working life (28, 29). For example, workers aged 55 years and older 

who lost their jobs reported the lowest life satisfaction and the highest 
levels of loneliness and depressive symptoms. Furloughed workers and 
those experiencing reductions in working hours or income also 
showed poorer mental health outcomes than workers whose employ-
ment remained unchanged, while working from home was associated 
with higher anxiety levels (28). These findings highlight the impor-
tance of considering vocational factors such as changes in working 
hours, income changes, home office arrangements, occupational posi-
tion, and broader changes in work organization when examining psy-
chological well-being in later working life.

However, evidence on the role of specific vocational factors 
among middle-aged and older adults remains comparatively limited. 
Much of the existing literature relies on cross-sectional data from spe-
cific occupational groups, making it difficult to distinguish pandemic-
related associations from pre-existing differences in mental health. 
Longitudinal studies combining assessments before and during the 
pandemic within the same participants remain comparatively rare but 
are essential for examining how vocational and sociodemographic fac-
tors are associated with mental health after accounting for pre-pan-
demic symptom burden. Against this background, the present study 
uses longitudinal data from a large, population-based cohort of mid-
dle-aged and older adults with measurements before and during the 
pandemic to describe changes in depressive and anxiety symptoms 
over time. Particular attention is paid to vocational factors among 
employed participants, including changes in working hours, income 
changes, home office arrangements, and occupational categories. The 
aim of the study is to examine whether vocational and sociodemo-
graphic factors are associated with depressive and anxiety symptoms 
during the pandemic while accounting for pre-pandemic symp-
tom burden.

2 Materials and methods

2.1 Study design and sample

This analysis is based on the Gutenberg COVID-19 Study (GCS), 
a population-representative, prospective cohort study derived from 
the Gutenberg Health Study (30).

The GHS is a large-scale, prospective, and representative popula-
tion study conducted since 2007. The aim of the study is to identify 
risk factors and causes of the most common diseases. With over 
15,000 participants from the Rhine-Main region, it is one of the largest 
regional health studies in the world. For the GCS, all GHS participants 
were invited to participate after the onset of the COVID-19 pandemic, 
enabling a systematic examination of pandemic-related epidemiologi-
cal effects.

Recruitment for the GHS began in 2007 as a random, stratified 
sample of residents aged 35–74 years. The sample was stratified by 
sex, age, and place of residence (Mainz/Mainz-Bingen). Individuals 
who were mentally or physically unable to visit the study center as 
well as individuals with low proficiency in the German language were 
excluded from the study. Two measurement points took place: 
Baseline (2007–2012; T0) and Follow-Up (2012–2017, T1). In the 
context of the GCS, two visits to the study center took place, during 
which a computer-assisted personal interview and sequential sam-
pling of biomaterial were performed. Questionnaires were sent prior 
to the visit to the study site. The first GCS data collection took place 
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from October 2020 to April 2021 (T2) and the second from March to 
June 2021 (T3). These assessments coincided with the second and 
third COVID-19 waves in Germany, a period characterized by chang-
ing lockdown measures, night-time curfews and the gradual roll-out 
of the national vaccination campaign. For the present study, we 
included respondents with available data for both GHS and GCS 
measurement waves. This left us with a sample of N = 6,813 
individuals.

2.2 Ethics approval

The requirements of Good Clinical Practice (GCP), Good 
Epidemiological Practice (GEP), and the ethical standards of the 
Declaration of Helsinki were considered during the study’s design, 
implementation, and analysis. Written informed consent was obtained 
from all participants. Furthermore, the Federal Data Protection Act’s 
requirements were implemented. The Ethics Committee of the 
Rhineland-Palatinate Medical Association [GHS: ethics committee of 
the state medical association RLP; ethics committee vote: 
837.020.07(5555)], as well as the Data Protection Officer of the 
Johannes Gutenberg University Hospital Mainz assessed all study-
relevant documentation for the Gutenberg Health Study and the 
Gutenberg COVID-19 Study and gave a positive vote. The data protec-
tion commissioner of Rhineland-Palatinate approved the drawing of 
the sample via the citizens’ registration offices.

2.3 Measurements

2.3.1 Independent variables

Sociodemographic and work-related variables were assessed using 
computer-assisted personal interviews (CAPI). The sociodemographic 
variables included sex, age, relationship status, living with minors 
under 18 years in a household and school degree.

Work-related variables comprised several dimensions: vocational 
qualification, employment status (e.g., employed, unemployed, 
retired), volume of employment (e.g., full-time, part-time, no employ-
ment), occupational groups. Occupational groups were classified as 
higher position (academics, employees or civil servants in higher ser-
vice or leadership positions), lower position (workers, employees or 
civil servants in basic service), and self-employed. Furthermore, par-
ticipants were asked about home office arrangements since the begin-
ning of the pandemic, categorized as exclusively working from home, 
some home office but not all the time, exclusively working on-site at 
the company.

In addition, changes in work since the pandemic were assessed, 
including an increase or reduction in weekly working hours, starting 
a new job, receiving notice of termination, home office either full-time 
or some days, receiving short-time work compensation, receiving gov-
ernment funds, business closure in the case of self-employment, or a 
change in income (no change, increased income, reduced income, 
percentage of change).

2.3.2 Mental health outcomes

Depressiveness was assessed using the Patient Health 
Questionnaire Depression Scale (31). The questionnaire consists of 
nine items with a four-point answer scale (0 = “not at all” to 3 = “nearly 
every day”). The questions refer to the condition of the people within 

the last two weeks. For evaluation, a sum score and a clinically relevant 
cut-off (≥10) were calculated.

Anxiety was assessed using the Generalized Anxiety Disorder 
Scale-2 (32). The questionnaire is a screening instrument consisting 
of two items with a four-point answer scale (0 = “not at all” to 
3 = “nearly every day”). The questions refer to the condition of the 
people within the last two weeks. For evaluation, a sum score and a 
clinically relevant cut-off (≥3) were calculated. The PHQ-9 and 
GAD-2 are commonly applied in epidemiological studies because they 
demonstrate high validity and reliability in detecting these mental 
health conditions (33, 34).

2.4 Statistical procedure

Descriptive data (absolute and relative frequencies, as well as 
means with standard deviations) were reported for all variables at the 
latest available time point (T2 or T3). In order to identify groups par-
ticularly affected by the pandemic, we conducted several analyses of 
covariance (ANCOVA) using the mean value of PHQ-9 and GAD-2 
at T2 and T3 as the outcome and the PHQ-9 and GAD-2 at T1 as the 
covariate in order to control for the pre-pandemic condition toward 
depressiveness and anxiety. Independent variables were sex (T2), age 
group (T3), relationship status (T3), minors in the household (yes) 
(T2), vocational qualification (T2), employment status (T2), volume 
of employment (T3), occupational group (T2), work-related changes 
since pandemic (T2), change in net income (T3) and working in home 
office since the pandemic (T3).

To explore predictors for participants’ distress during the COVID-
19 pandemic, two logistic regression analyses (Enter Method) were 
calculated with the mean dichotomized scores of PHQ-9 and GAD-2 
at T2 and T3 as the dependent variables. Independent variables were 
sex (T2), age (T3), relationship status (T3), occupational group (T2), 
work-related changes since pandemic (increase and reduction in 
weekly working hours) (T2), change in net income (T3) and working 
in home office since the pandemic (T3). Independent variables were 
dummy coded where needed. Given the exploratory nature of the 
analyses and the focus on effect sizes and consistent patterns across 
models, no formal correction for multiple testing was applied. In addi-
tion, the PHQ-9 score, respectively, the GAD-2 score for T1 was 
included as an independent variable in the regression. The logistic 
regression analyses were restricted to participants who were currently 
employed. The assumptions for ANCOVA and regression analyses, 
including normality, homoscedasticity, and absence of multicollinear-
ity, were satisfactorily met. All statistical analyses were conducted 
using IBM SPSS Statistics 27.

3 Results

Descriptive results of the sample are presented in Table 1. 
N = 6,813 persons participated in the study, consisting of 51.2% male 
and 48.8% female participants with a mean age of 63.5 years 
(SD = 10.1). The majority (~82%) lived in a partnership, about half of 
the persons were employed. Among men, 48.2% worked full-time 
compared to 25.8% of women, while part-time employment was more 
common among women (26.3% vs. 5.4%). Further sociodemographic 
and vocational characteristics, including pandemic-related work 
changes, are detailed in Table 1.
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TABLE 1  Sample characteristics at T2/T3.

Sex (N = 6,813) N %

Male 3,486 51.2

Female 3,327 48.8

Age in years (N = 6,366) M SD

Average age 63.5 10.1

Range (minimum/maximum) 45/88

Age groups (N = 6,366) N %

40–49 491 7.7

50–59 1,994 31.3

60–69 1,991 31.3

70–79 1,450 22.8

≥80 440 6.9

Relationship status (N = 5,068) N %

No 935 18.4

Yes – with joint household 3,745 73.9

Yes – with separated household 388 7.7

Minors in the household (N = 3,819) N %

No 2,873 75.2

Yes 946 24.8

School degree (N = 6,810) N %

General school 1,739 26.1

Secondary school 1,739 25.5

Specific grammar school 769 11.3

Grammar school 2,506 36.8

No school degree 16 0.2

Other degree 2 0.0

Vocational qualification (N = 6,810) N %

Vocational school 2,754 40.4

University 1,678 24.6

College, technical school, master school 1,148 16.9

University of applied sciences 963 14.1

No vocational qualification 248 3.6

Other vocational qualifications 19 0.3

Employment status (N = 5,693) N %

Employed 2,903 42.6

Retired 2,205 33.8

Other employment status 496 7.3

Unemployed 78 1.1

In training 11 0.2

Volume of employment (N = 6,094) N %

Full-time 2,032 33.3

Part-time 837 13.7

Marginally busy 297 4.9

No employment 2,928 48.0

(Continued)
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3.1 PHQ-9/GAD-2 before and during the 
COVID-19 pandemic

Table 2 summarizes depressive (PHQ-9) and anxiety (GAD-2) 
symptoms at four time points (twice before and twice during the 
pandemic).

Mean PHQ-9 and GAD-2 scores changed only marginally across 
assessments. However, the proportion of participants with clinically 
relevant depressive symptoms (PHQ-9 ≥ 10) increased during the 
pandemic (T2, T3) compared to pre-pandemic measurements (T0, 
T1). No such increase was observed for GAD-2 (≥3) cases (see 
Table 2).

Figure 1 illustrates intra-individual changes in PHQ-9 and GAD-2 
scores comparing before and during the pandemic. Most participants 
showed no or minimal changes in depressive symptoms, with roughly 
equal proportions experiencing improvement or deterioration. A 
similar pattern was observed for anxiety symptoms; only a slight shift 
toward more participants improving was detected.

3.2 (Vocational) predictors of participants’ 
distress during the COVID-19 pandemic

One central aim of our study was to identify (vocational) predic-
tors of participants’ distress. Table 3 shows the results of the 

ANCOVAS that had small-to-negligible effect sizes. All other 
ANCOVAs with significant independent variables but very small 
effect sizes are displayed in Supplementary Table 1. Sex and age 
group showed significant differences in PHQ-9 and GAD-2 when 
controlling for pre-pandemic distress. Considering the PHQ-9 and 
GAD-2 values before the pandemic, being female and middle-aged 
was associated with higher distress. The mean value for depressive 
symptoms was comparable before vs. during the pandemic in 
women, while men showed very slightly lower values during the pan-
demic. The mean values for anxiety symptoms were slightly lower 
during the pandemic compared to before in men and women (see 
Table 3). Furthermore, participants with an increase in weekly work-
ing hours since the pandemic had significant higher scores in PHQ-9 
and GAD-2. The volume of employment showed significant associa-
tions with depressive and anxiety symptoms as well: post-hoc tests 
revealed working part-time compared to all other categories went 
along with higher depressive and anxiety symptoms. Additionally, 
working full-time versus being unemployed was associated with 
higher depressive but not anxiety symptoms. With regards to depres-
sive symptoms, further differences were observed in terms of 
employment status, relationship status, and occupational group. 
Participants who were employed showed significantly more depres-
sive symptoms than those who were retired. A lower depressive score 
also went along with living in joint households. Self-employed 

TABLE 1  (Continued)

Occupational groups* (N = 3,339) N %

Higher position 1,502 45.0

Lower position 1,411 42.2

self-employed 426 12.8

Home office (N = 3005) N %

Only HO 615 20.5

Some HO but not all the time 952 31.7

Only in the company 1,438 47.9

Work-related changes since pandemic (T2) (N = 3,858) N %

Increase in weekly working hours 413 10.7

Reduction in weekly working hours 387 10.1

New job 70 1.8

Notice of termination 37 1.0

Home office all or some days 1,457 37.4

Short-time work compensation 350 9.2

Government funds 96 2.6

For self-employed: business closes 76 2.0

For self-employed: reduction in income 298 7.6

Equivalized income (per person & month) N M (SD) [€]

6,113 3009 (2020)

Change in net income (N = 5,698) N %

No change in net income 4,996 87.7

Increased net income 244 4.3

Reduced net income 458 8.0

Sample sizes vary across variables because some items were assessed only among currently employed participants. *Occupational groups: higher position: academics, employees/civil servants 
higher service, leading position; lower position: workers, employees/civil servants’ in basic service.

https://doi.org/10.3389/fpubh.2026.1803297
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Beutel et al.� 10.3389/fpubh.2026.1803297

Frontiers in Public Health 06 frontiersin.org

individuals exhibited significantly fewer symptoms than individuals 
in lower positions.

Separate ANCOVA analyses for T2 and T3 yielded highly similar 
patterns of associations compared with the analyses based on averaged 
T2/T3 scores. Effect sizes differed only marginally across the two pan-
demic assessment periods and remained within the same small-to-
negligible range for all predictors (Supplementary Table 2).

Two logistic regression models were computed to identify predic-
tors for depression (PHQ-9 ≥ 10) and anxiety (GAD-2 ≥ 3). The vari-
ance explained by the model (Nagelkerke R2) for the two analyses was 
0.28 and 0.23, respectively. Among employed participants, pre-pan-
demic depressive symptoms (OR = 1.33), an increase in weekly work-
ing hours (OR = 2.49) and partnership status (being without a partner; 
OR = 2.12) significantly predicted having clinically relevant symptoms 
of depression during the pandemic (see Table 4). Among employed 

participants, higher pre-pandemic anxiety symptoms (OR = 2.24) and 
an increase in weekly working hours (OR = 1.86) significantly pre-
dicted clinically relevant anxiety symptoms during the pandemic 
(Table 4). The T1 scores of PHQ-9 and GAD-2, respectively, were by 
far the strongest predictors in both regressions. When only PHQ-9, 
respectively, GAD-2 at T1 was included as an independent variable, 
the model explained 28%, respectively, 22% of the variance.

4 Discussion

This study examined depressive and anxiety symptoms before and 
during the COVID-19 pandemic in a large population-based cohort 
of middle-aged and older adults. By linking pre-pandemic mental 

TABLE 2  PHQ-9/GAD-2 scores at the timepoints from T0 to T3.

Outcome*
PHQ-9

T0
GHS BL

(N = 6,554)

T1
GHS FU

(N = 6,446)

T2
GCS BL

(N = 6,114)

T3
GCS FU

(N = 5,920)

PHQ-9 (M/SD) 3.92 (3.41) 4.22 (3.51) 4.06 (3.65) 4.14 (3.87)

PHQ-9 ≥ 5 (%/N) 32.5% (2131) 37.4% (2412) 35.6% (2175) 36.3% (2149)

PHQ-9 ≥ 10 (%/N) 7.0% (457) 7.6% (491) 8.1% (491) 9.2% (544)

PHQ-9 ≥ 15 (%/N) 1.5% (100) 1.9% (124) 2.0% (120) 2.5% (148)

PHQ-9 ≥ 20 (%/N) 0.4% (24) 0.4% (23) 0.5% (29) 0.5% (31)

Outcome
GAD-2

T0
GHS BL

(N = 6,751)

T1
GHS FU

(N = 6,756)

T2
GCS BL

(N = 4,650)

T3
GCS FU

(N = 6,122)

GAD-2 (M/SD) 0.85 (1.09) 0.95 (1.08) 0.77 (1.09) 0.73 (1.08)

GAD-2 ≥ 3 (%/N) 6.3% (422) 6.5% (441) 6.0% (277) 5.5% (336)

*PHQ-9 (Patient Health Questionnaire, depressive symptoms), GAD-2 (General anxiety disorder, anxiety symptoms), T0: 10.04.2007–13.04.2012, T1: 27.04.2012–28.04.2017, T2: 12.10.2020–
09.04.2021, T3: 01.03.2021–26.06.2021.

FIGURE 1

Intra-individual differences between PHQ-9 values (left) and GAD-2 values (right) before and during the pandemic. Values were calculated with 
individual GCS mean values (T2/T3) minus individual GHS values (T1) (x-axis), y-axis: N; mean differences PHQ-9: M = −0.07; SD = 3.18; N = 6271; mean 
differences GAD-2: M = −0.19; SD = 1.05; N = 6530.
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TABLE 3  Overview of the key figures for all ANCOVAs performed to identify groups particularly affected by the pandemic with at least a small effect size.

PHQ-9 GHS FU M (SD) 
[T1]

GCS M (SD) [T2/3] F (df) p Cohen’s d Explanations/
Post-hoc

Sex m = 3.76 (3.40)

f = 4.72 (3.55)

m = 3.55 (3.41)

f = 4.73 (3.70)

66.97 (1;6,268) *** 0.21 -

Age group 40–49 = 4.23 (3.54)

50–59 = 4.49 (3.64)

60–69 = 4.46 (3.59)

70–79 = 3.53 (3.05)

≥80 = 3.48 (2.77)

40–49 = 4.60 (3.84)

50–59 = 4.65 (3.80)

60–69 = 3.91 (3.45)

70–79 = 3.46 (3.27)

≥80 = 3.60 (3.23)

20.34 (4;5,932) *** 0.24 40–49 *60–69/70–79 

(<0.001, <0.001)

50–59 * 60–69/70–79 

(<0.001)

Increase in weekly 

working hours

Yes = 4.59 (3.61)

No = 4.35 (3.60)

Yes = 5.35 (3.86)

No = 4.25 (3.65)

38.48 (1; 3,678) *** 0.20 -

Volume of 

employment

Full-time = 4.16 (3.49)

Part-time = 4.62 (3.42)

Marginally busy = 4.43 

(3.51)

Unemployed = 4.02 (3.42)

Full-time = 4.17 (3.59)

Part-time = 4.93 (3.57)

Marginally busy = 4.27 

(3.65)

Unemployed = 3.76 (3.51)

17.09 (3; 5,717) *** 0.19 Full-time vs. unemployed 

(<0.001)

part-time * full-time 

/marginally busy/no 

employment (<0.001, 0.03, 

<0.001)

Employment status Employed = 4.36 (3.54)

Unemployed = 5.56 (3.85)

In training = 4.55 (4.87)

Retired = 3.92 (3.39)

other = 4.57 (3.51)

Employed = 4.43 (3.62)

Unemployed = 5.47 (4.16)

In training = 4.00 (4.27)

Retired = 3.65 (3.36)

other = 4.27 (3.93)

10.74 (4; 5,413) *** 0.18 Employed * retired 

(<0.001)

Relationship status No relationship = 4.83 

(3.89)

Yes, joint household = 4.06 

(3.37)

Yes, separated = 4.90 (4.02)

No relationship = 4.84 

(4.06)

Yes, Joint household = 3.94 

(3.38)

Yes, separated = 5.19 (4.09)

16.47 (2; 4,739) *** 0.17 Yes, joint household* yes, 

separated households/no 

relationship (<0.001, 

<0.001)

Occupational groups Self-employed = 3.93 

(3.50)

higher position = 3.98 

(3.27)

lower position = 4.77 

(3.74)

Self-employed = 3.80 

(3.74)

higher position = 4.09 

(3.40)

lower position = 4.78 

(3.88)

6.01 (2; 3,164) *** 0.16 Self-employed *lower 

position (0.04)

GAD-2 GHS FU M (SD) 
[T1]

GCS M (SD) [T2/3] F (df) p Cohen’s d Post-hoc

Sex m = 0.79 (1.02)

f = 1.11 (1.13)

m = 0.59 (0.91)

f = 0.92 (1.11)

70.30 (1;6,527) *** 0.21 -

Volume of 

employment

Full-time = 0.96 (1.08)

part-time = 1.09 (1.15)

marginally busy = 0.94 

(1.11)

unemployed = 0.89 (1.05)

Full-time = 0.72 (1.00)

part-time = 1.00 (1.18)

marginally busy = 0.77 

(1.00)

unemployed = 0.68 (0.97)

15.33 (3;6,011) *** 0.18 part-time * full-

time/marginally 

busy/no employment 

(<0.001, 0.02; <0.001)

Increase in weekly 

working hours

Yes = 1.08 (1.25)

No = 0.98 (1.10)

Yes = 1.06 (1.19)

No = 0.77 (1.05)

27.02 (1;3,767) *** 0.17 -

Age group 40–49 = 0.95 (1.09)

50–59 = 1.01 (1.12)

60–69 = 1.03 (1.08)

70–79 = 0.76 (0.98)

≥80 = 0.70 (0.88)

40–49 = 0.89 (1.14)

50–59 = 0.84 (1.09)

60–69 = 0.72 (1.01)

70–79 = 0.61 (0.90)

≥80 = 0.61 (0.83)

9.41 (4;6,212) *** 0.16 40–49 * 60–69/70–

79/≥80 (<0.001, <0.001, 

0.04)

50–59 * 60–69/70–79 

(<0.001, 0.006)

*Indicate post-hoc compared categories; underlined variables show lower PHQ-9/GAD-2 values; GCS [T2/3]: mean value of T2 & T3; *p < 0.05, **p < 0.01, ***p < 0.001. Cohen’s d values 
were derived from partial eta squared and should therefore be interpreted as approximate d-equivalent effect sizes, particularly for predictors with more than two categories.
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health assessments with data collected during the second and third 
COVID-19 waves in Germany, we investigated whether vocational 
and sociodemographic factors were associated with mental health 
during the pandemic after accounting for pre-pandemic symptom 
burden. The pandemic assessments at T2 and T3 covered roughly the 
first half of the pandemic, during which public health restrictions, 
infection dynamics, and vaccination coverage were changing rapidly.

Mean depressive and anxiety symptom scores changed only 
slightly from the pre-pandemic to the pandemic assessments. 
However, the proportion of participants with clinically relevant 
depressive symptoms increased during the pandemic, whereas no 
comparable increase was observed for clinically relevant anxiety 
symptoms. At the individual level, most participants showed no or 
only minimal change, while some experienced deterioration and 
others showed improvement. This pattern is broadly consistent with 
longitudinal research in middle-aged and older adults showing that 
depressive symptoms may persist longer, whereas anxiety symptoms 
may recover more rapidly over the course of the pandemic (24, 25).

Previous studies showed a decline of mental health in the early 
stages of the pandemic in the general population, followed by an 
improvement in the following months (26, 27, 35). In this context, the 
absence of pronounced average changes is an important finding, par-
ticularly in light of early cross-sectional studies suggesting more sub-
stantial and uniform pandemic-related deterioration in mental health. 
Our findings are consistent with longitudinal evidence indicating 
smaller and more heterogeneous changes than initially suggested by 
cross-sectional studies (26, 35, 36). They are also consistent with a 
systematic review and meta-analysis in adults aged 60 years and older, 
which found only small average increases in mental distress during 
the early pandemic and evidence of subsequent adaptation or recovery 
processes (25). Similarly, a study observed distinct trajectories of 
depressive and anxiety symptoms in middle-aged and older adults, 
with depressive symptoms persisting more strongly over time while 
anxiety symptoms improved (24).

Separate analyses for T2 and T3 yielded highly similar patterns of 
associations compared with the main analyses using the averaged T2/
T3 outcomes. Effect sizes differed only marginally between the two 
pandemic assessment periods and remained within the same small-
to-negligible range across all predictors. The similarity of the findings 
should also be considered in light of the relatively close and partially 

overlapping assessment windows of T2 and T3, which may have lim-
ited the extent to which distinct phase-specific differences emerged. 
Thus, although averaging T2 and T3 may reduce information on 
short-term fluctuations, the separate analyses indicate that the central 
findings were not driven by either pandemic assessment period alone.

Pre-pandemic depressive and anxiety symptoms were strongly 
associated with the corresponding clinically relevant symptoms 
during the pandemic. This longitudinal continuity is notable given the 
long interval between the pre-pandemic and pandemic assessments 
and the substantial societal disruptions caused by COVID-19. In the 
regression models restricted to employed participants, pre-pandemic 
depressive and anxiety scores remained the strongest predictors of the 
corresponding pandemic-period outcomes. The logistic regression 
models explained 28 and 22% of the variance in clinically relevant 
depression and anxiety, respectively, with pre-pandemic PHQ-9 and 
GAD-2 scores emerging as the strongest predictors. Importantly, the 
PHQ-9 and GAD-2 assess symptom severity during the previous two 
weeks and are widely used not only for screening purposes but also 
for monitoring changes in symptom severity over time. The observed 
associations should therefore not be interpreted as a mere method-
ological consequence of the instruments. This finding is consistent 
with longitudinal research showing that individuals with pre-pan-
demic depressive symptoms were at increased risk of persistent or 
worsening mental health problems during the pandemic (37). At the 
same time, the substantial heterogeneity across individual trajectories 
indicates that pre-pandemic symptom burden should be understood 
as an important vulnerability marker rather than as determining an 
inevitable deterioration in mental health.

4.1 Vocational predictors of distress

An increase in weekly working hours was consistently associated 
with higher depressive and anxiety scores during the pandemic after 
accounting for pre-pandemic symptom burden. The association was 
also observed in the regression models restricted to employed partici-
pants, although the work-related predictors explained comparatively 
little additional variation beyond pre-pandemic mental health. This 
finding is consistent with previous research linking increased working 
hours and higher work intensity during the pandemic to greater psy-
chological distress, although much of this evidence was derived from 
healthcare and other particularly exposed occupational groups (10–
15). Increased working hours may have reduced opportunities for rest 
and recovery or reflected higher occupational demands and additional 
role conflicts. In addition, increased working hours may have occurred 
more frequently in occupations that were particularly affected by the 
pandemic and associated with higher workload, greater responsibility, 
or more direct exposure to its consequences, as reported in previous 
research (38). However, the present data do not provide information 
on the reasons for changes in working hours, whether these changes 
were voluntary, or which specific occupational demands were 
involved. These explanations therefore remain tentative. At the same 
time, the association between increased working hours and distress 
contrasts with other previous findings showing poorer mental health 
among workers aged 55 years and older who experienced reductions 
in working hours or income (28). These contrasting findings may 
reflect differences in study populations, labor-market conditions, pan-
demic phases, or the underlying circumstances of working-time 
changes. Reductions in working hours may indicate job insecurity and 
financial strain, whereas increases in working hours may reflect 

TABLE 4  Significant predictors for PHQ-9 and GAD-2 above the cutoff (logistic regression 

model).

PHQ-9 ≥ 10 
(R2 = 0.28)

OR (95% CI) p

PHQ-9 (pre-pandemic) 1.33 (1.27–1.40) < 0.001

Increase in weekly working 

hours
2.49 (1.56–4.00) < 0.001

Relationship status [alone] 2.12 (1.33–3.38) 0.001

GAD-2 ≥ 3 
(R2 = 0.23)

OR (95% CI) p

GAD-2 (pre-pandemic) 2.24 (1.92–2.63) < 0.001

Increase in weekly working 

hours
1.86 (1.07–3.24) 0.028

The effective sample sizes were N = 1,688 for the PHQ-9 model and N = 1,709 for the GAD-2 
model.
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greater workload and occupational demands. Taken together, these 
findings suggest that changes in working hours in either direction may 
be relevant for mental health, but that their meaning depends on the 
broader employment context. However, although increased working 
hours emerged as the most consistent work-related correlate of dis-
tress across analyses, the observed effect sizes remained small, sug-
gesting that this played only a limited role relative to other individual 
and contextual factors.

Home office arrangements showed only a negligible association 
with depressive symptoms and did not emerge as an independent pre-
dictor in the regression models. This finding should be interpreted 
cautiously, as the study did not assess the quality or individual circum-
stances of working from home. A systematic review similarly found 
heterogeneous physical and psychological effects of remote working 
during the COVID-19 pandemic and emphasized the generally lim-
ited certainty of the available evidence (16, 17, 39).

The ANCOVA results further indicated differences according to 
employment status and volume of employment. Participants working 
part-time showed higher depressive and anxiety symptom levels than 
all other employment-volume groups. In addition, participants work-
ing full-time showed higher depressive symptom levels than those 
with no employment, while employed participants showed higher 
depressive symptom levels than retired participants. Another study 
also found a relative increase in mental distress in persons who were 
employed before the pandemic compared to those who were unem-
ployed (40). These findings should be interpreted in light of the age 
structure of the cohort. Among middle-aged and older adults, those 
who were unemployed or retired may have been less directly exposed 
to abrupt pandemic-related changes in working conditions, whereas 
employed participants had to adapt to changes in workload, job inse-
curity, work organization, infection risk, or the transition to remote 
work. Persons who were unemployed or retired before the pandemic 
may have maintained a more stable daily routine, rendering them less 
affected by such disruptions. Part-time employment was more 
common among women in our sample and may also have been associ-
ated with caregiving and domestic responsibilities. The higher symp-
tom burden observed among part-time workers could therefore partly 
reflect the unequal distribution of unpaid care work rather than the 
effect of part-time employment itself. Working part-time often comes 
along with more domestic work or caregiving responsibilities, which 
results in double load (41). Because sex-stratified and interaction 
analyses were beyond the scope of the present study, this interpreta-
tion remains tentative.

The only significant difference between occupational groups was 
that self-employed participants reported fewer depressive symptoms 
than participants in lower occupational positions. Individuals in lower 
occupational positions may have had less autonomy and control over 
their working environment, fewer opportunities to work from home, 
and greater occupational exposure during the pandemic. They may 
also have been more vulnerable to economic strain during the pan-
demic (9). However, these potential mechanisms were not directly 
assessed and should therefore be interpreted cautiously.

Income reductions were associated with slightly higher depressive 
and anxiety symptom levels in the ANCOVA analyses, but the corre-
sponding effect sizes were very small. Moreover, reduced net income 
was no longer a significant predictor of clinically relevant anxiety 
symptoms in the regression model restricted to employed participants. 
This suggests that income changes made only a limited independent 
contribution after accounting for pre-pandemic symptom burden and 

the other variables included in the model. The comparatively high 
educational level and average income of the cohort may have buffered 
some of the adverse effects of financial strain and may limit the gen-
eralizability of this finding to more socioeconomically disadvantaged 
populations.

Overall, vocational factors showed small to negligible associations 
with mental health in this middle-aged and older cohort. The stron-
gest and most consistent work-related association concerned increased 
weekly working hours, whereas associations with employment 
volume, occupational position, and income changes were compara-
tively small and partly dependent on the analytical approach. Taken 
together, these findings indicate that the vocational factors examined 
in this study played only a limited role in pandemic-period mental 
health after pre-pandemic symptom burden had been taken into 
account.

4.2 Sociodemographic predictors of distress

Women showed higher depressive and anxiety symptoms 
during the pandemic after accounting for pre-pandemic symptom 
burden. This finding is consistent with previous research identifying 
women as a particularly vulnerable subgroup during the pandemic 
(40, 42–46). Importantly, this pattern has also been observed spe-
cifically in middle-aged and older populations. Longitudinal studies 
and a systematic review of adults aged 60 years and older found 
greater increases in mental distress among women than among men 
(22, 24, 25). Potential explanations include women’s greater repre-
sentation in economically affected sectors and healthcare occupa-
tions, as well as their disproportionate share of caregiving and 
domestic responsibilities (1, 47, 48), which was already the case 
before the pandemic, but has been dramatically increased during 
the pandemic (48–50). However, because work and caregiving 
demands were not examined jointly in the present analyses, the 
mechanisms underlying the observed sex differences cannot be 
determined from our data.

Within our middle-aged and older cohort, participants in the 
middle-aged groups showed higher depressive and anxiety symp-
tom levels than older participants. This finding is consistent with 
evidence suggesting that older adults often experienced smaller 
average changes in mental distress and showed indications of adap-
tation or recovery during the pandemic (24, 25). In contrast, mid-
dle-aged adults may have been more directly exposed to the 
simultaneous demands of employment, financial responsibilities, 
and caregiving for children or older family members. Research con-
ducted during the pandemic identified parenting and unpaid care-
giving responsibilities as relevant correlates of psychological 
distress (20, 21, 23). Nevertheless, these explanations remain tenta-
tive because the present study did not assess the combined contri-
bution of employment, financial responsibilities, and caregiving 
demands.

Relationship and household circumstances were also associated 
with mental health. Participants who did not live with a partner 
showed higher depressive and anxiety symptom levels, and living alone 
was associated with a higher likelihood of clinically relevant depressive 
symptoms. These findings are consistent with longitudinal studies 
identifying individuals living alone as a vulnerable subgroup among 
middle-aged and older adults during the pandemic (22, 24). This aligns 
with findings that older adults in relationships or with children exhib-
ited higher psychological resilience during the pandemic (51). Contact 
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restrictions during the pandemic likely increased social isolation and 
reduced social support opportunities for those living alone or in sepa-
rate households compared to shared households. This may have led to 
increases in distress as it is strongly linked to loneliness (52–54).

Overall, the findings indicate that sociodemographic vulnerability 
within middle-aged and older populations was not uniform: women, 
middle-aged participants, and individuals without a partner or living 
alone showed comparatively higher symptom levels, whereas older age 
appeared to be associated with lower average distress in this cohort.

4.3 Strengths and limitations

A major strength of this study is the availability of repeated assess-
ments of depressive and anxiety symptoms before and during the 
COVID-19 pandemic within the same participants. The large popula-
tion-based cohort of more than 6,000 middle-aged and older adults also 
provided detailed sociodemographic and vocational information, allow-
ing pandemic-period mental health to be examined while accounting for 
pre-pandemic symptom burden. Also, our results complement other 
studies in which older people were underrepresented (37).

Several limitations should be considered. First, T2 and T3 cov-
ered relatively long, temporally close, and partially overlapping assess-
ment periods during a dynamic phase of the pandemic. We averaged 
both assessments in the main analyses to obtain a stable estimate of 
mental health during this period, which may have obscured short-
term fluctuations. However, separate T2 and T3 analyses yielded 
highly similar directions and effect sizes, indicating that the central 
findings were not driven by either assessment period alone 
(Supplementary Table 2).

Second, T2 and T3 were conducted during the second and third 
COVID-19 waves in Germany. The findings may therefore not be 
generalized to later pandemic or post-pandemic periods. Moreover, 
the cohort consisted of middle-aged and older adults and included 
comparatively well-educated and higher-income participants. The 
results should consequently not be generalized to younger employ-
ees or populations with more precarious employment and fewer 
socioeconomic resources. The workforce regression analyses were 
additionally restricted to employed participants with complete data 
and therefore apply specifically to this subsample.

Finally, although we included a broad range of vocational factors, 
potentially relevant working conditions such as job autonomy, work-
place social support, leadership quality, perceived workplace safety, and 
the reasons for changes in working hours were not assessed. All mea-
sures were based on self-report and did not include clinical diagnoses 
or objective working conditions. Although the PHQ-9 and GAD-2 are 
valid instruments for assessing and monitoring symptoms, the limited 
range and low mean scores of the GAD-2 may have contributed to floor 
effects and reduced sensitivity to small changes in anxiety symptoms.

5 Conclusion

In this large population-based cohort of middle-aged and older 
adults, mean depressive and anxiety symptom levels changed only 
slightly from before to during the COVID-19 pandemic, although the 
proportion of participants with clinically relevant depressive symptoms 
increased modestly. Individual trajectories were heterogeneous: most 
participants showed no or only minimal change from their pre-pan-
demic symptom levels, while some experienced deterioration and others 
showed improvement. These findings indicate that relatively stable 

average symptom levels can coexist with clinically relevant changes in 
vulnerable subgroups. Prevention should therefore not be guided solely 
by average population-level changes but should also address subgroups 
and individuals who show deterioration or require additional support.

Pre-pandemic depressive and anxiety symptoms were strongly 
associated with the corresponding outcomes during the pandemic. 
In contrast, the vocational factors examined in this study showed 
only small to negligible additional associations after pre-pan-
demic symptom burden had been taken into account. Increased 
weekly working hours emerged as the most consistent work-
related correlate of depressive and anxiety symptoms among 
employed participants. The workplace may nevertheless provide 
an accessible setting for mental health promotion among 
employed adults, for example by raising awareness of psychologi-
cal strain, facilitating access to support, and monitoring excessive 
or changing workloads. Given the limited effect sizes observed for 
vocational factors, workplace-based measures should form part of 
a broader preventive approach rather than being regarded as the 
primary response to pandemic-related mental health burden.

Women, middle-aged participants within the cohort, and indi-
viduals without a partner or living alone showed comparatively higher 
symptom levels and may represent groups requiring particular atten-
tion during public health crises. Preventive approaches should there-
fore consider both prior mental health and social circumstances rather 
than focusing on occupational factors alone.

Future research should examine whether vocational factors play a 
greater role in younger working-age populations and in groups with 
more precarious employment, lower income, or fewer socioeconomic 
resources. More differentiated analyses, including interaction and sub-
group analyses by sex, occupational group, caregiving responsibilities, 
and stage of working life, may help identify whether associations 
between vocational circumstances and mental health vary across 
population groups and under which conditions these associations 
become particularly relevant.
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