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Abstract

Background \We examined the association of depressive symptoms with subsequent events — and duration thereof
- of work nonparticipation (long-term sickness absence, unemployment and early retirement).

Methods We employed a 5-year cohort from the Study on Mental Health at Work (S-MGA), based on a random
sample of employees subject to social contributions aged 31-60 years in 2012 (N=2413). Depressive symptoms
were assessed at baseline through questionnaires, while work nonparticipation was recorded in follow-up interviews.
Associations of depressive symptoms with subsequent events of work nonparticipation were examined in two-part
models, with events analysed by logistic regressions and their duration by generalized linear models.

Results Medium to severe depressive symptoms were associated with events of work nonparticipation (males

Odds Ratio [OR]=3.22; 95% Cl=1.90-5.45; females OR=1.92; 95% Cl=1.29-2.87), especially with events of long-

term sickness absence in both genders and events of unemployment in males. Mild depressive symptoms were

also associated with events of work nonparticipation (males OR=1.59; 95% Cl=1.19-2.11; females OR=1.42; 95%
Cl=1.10-1.84). Among those experiencing one or more events, the duration of total work nonparticipation was twice
as high among males [Exp(B) =2.06; 95% Cl=1.53-2.78] and about one third higher [Exp()=1.38; 95% Cl=1.05-1.83]
among females with medium to severe depressive symptomes.

Conclusions The present study focuses on both events and duration of work nonparticipation, which are both
critical for examining societal consequences of depressive symptoms. It is key to regard also mild depressive
symptoms as a possible risk factor and to include different types of work nonparticipation.
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Background

This paper deals with associations between depressive
symptoms and work nonparticipation. The opposite of
work nonparticipation has been conceptualized as “[...]
the capability and/or opportunity to participate in the
workforce, fulfilling one’s work role” [1].

Over the last two decades, the proportion of registered
sickness absence events attributed to mental health prob-
lems has increased in Germany [2]. Absence spells last-
ing less than six weeks account for approximately half of
all days of absence due to sickness [3]. The proportion
of disability pensions due to mental disorders has also
increased from 19 to 43% over 22 years [4]. These figures
point to the substantial role that mental health plays in
terms of individual (reduced income) as well as direct
(health problems) and indirect (taxes, support payments)
costs for the social security system [5]. Mental health
impairments can be linked to both short- and long-term
forms of work nonparticipation. While sickness absence
is typically a temporary state, early retirement (ER) and
disability pension are — with a few exceptions — perma-
nent [6]. In addition to sickness absence and ER before
statutory retirement, unemployment (UE) should be
regarded as a further type of work nonparticipation [6,
7]. Both temporary and permanent states of work non-
participation were previously found in association with
productivity losses [5].

In most countries, cases of registered sickness absence
and disability pension are attributed to one or more diag-
noses. This attribution is the result of a decision-making
process that takes not only clinical but also administra-
tive and regulatory aspects into account [8, 9]. Thus, the
diagnoses reported in administrative registries as the
underlying reason for sickness absence or disability pen-
sion might not necessarily align with the real associations
of these diagnoses with sickness absence and disability
pension. This is reflected, for example, by the increas-
ing number of events of sickness absence and disability
pension due to mental health problems that occurred in
recent decades, which stands in contrast with the rather
stable prevalence of mental disorders in Europe [10, 11].
Therefore, it might be that administrative statistics shed
light on the predictive role of mental health in relation to
sickness absence and disability pension only to a limited
degree. To bridge this gap, epidemiological evidence on
the possible causal relationship between mental health
conditions and work (non)participation is needed that
relies on longitudinal studies examining depressive dis-
orders or depressive symptoms as predictors of sickness
absence, disability pension, ER, and UE.

Among mental health conditions, depression is one
of the most disabling [11]. Usually, a diagnostic inter-
view is the basis for classifying an individual in a discrete
depression category [12, 13], whereas depression as a
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continuum is traditionally assessed by using symptom
inventories administered via paper and pencil question-
naires [14, 15].

To date, the evidence on depressive symptoms as a
predictor of work (non)participation based on represen-
tative samples and cohort study designs is limited. Most
existing studies examined events of work nonparticipa-
tion but did not take their duration into account. A few
studies suggested an association between depressive
symptoms and sickness absence. Specifically, the House-
hold Income and Labour Dynamics (HILDA) Survey in
Australia [16] and the Maastricht Cohort Study in The
Netherlands [17] showed that increased levels of depres-
sive symptoms were associated with higher incidence
rate ratios or hazard rates of short- and long-term sick-
ness absence. The rates were slightly higher among males
in the first study, while there were no gender differences
in the latter study. A similar result was observed in the
Danish National Working Environment Survey (DANES),
which linked self-reported depressive symptoms at base-
line to 60-week follow-up data on long-term sickness
(=4 weeks) derived from a nationwide register, with no
stratification by gender [18]. However, long-term sick-
ness absence is only one type of exit from paid work. In
previous studies, depressive symptoms were also asso-
ciated with forms of work nonparticipation other than
sickness absence [19]. For example, in a study based on
the Survey of Health, Ageing and Retirement in Europe
(SHARE), depressive symptoms were associated with dis-
ability benefits and UE [20]. For males and females with
depressive symptoms, the hazard rates for disability ben-
efits were HR=3.29 (95% CI=1.99-5.46) and HR=2.10
(95% CI=1.17-3.77), respectively, while the associa-
tion between depressive symptoms and UE was not sig-
nificant (males: HR=1.55 (95%-CI=0.94-2.57); females:
HR=1.14; 95%-CI=0.73-1.76). In their systematic review
on the link between poor health and exit from paid work,
Rijn et al. [19] found associations between indicators
of poor (mental) health and later disability pension, UE
and ER. In sum, the current state of the art suggests that,
with only a few exceptions [20, 21], there is to date lim-
ited knowledge about the association between depressive
symptoms and different types of work nonparticipation.
This limits the current understanding of whether the
association between depressive symptoms and long-term
sickness absence (LTSA; i.e., the most frequently investi-
gated outcome) [16-18, 21, 22] is of a similar or a differ-
ent size than their association with UE [20, 21] or ER [17,
23]. For instance, in health economic analyses this knowl-
edge gap prevents one from summarising different types
of work nonparticipation into single measures.

Events of work nonparticipation can be recorded both
in terms of occurrence and their duration. However, to
date longitudinal studies have predominantly captured
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event occurrence by treating events as dichotomous
outcomes. While event-related analysis is important
for examining the general causal relationship between
depressive symptoms and different outcomes, such as
permanent exit from paid employment, it does not cap-
ture its duration, which allows for the assessment of the
associated productivity loss. Only a few studies have pre-
viously attempted to model these time aspects [17, 21,
24-26].

In addition, while most available studies have strati-
fied the analyses by gender [16, 17, 20—22], only one [17]
found significant indications of gender differences in the
association between mental health and work nonpartici-
pation. However, none of these studies employed statisti-
cal tests to examine interaction by gender.

Based on the above-mentioned considerations, in the
present study we aim to investigate the associations of
depressive symptoms with two aspects of work nonpar-
ticipation, that is, occurrence and duration of events of
work nonparticipation. Based on the aforementioned
literature review [20, 21], we do assume that the associ-
ations between depressive symptoms and work participa-
tion will differ between males and females.

Methods

Sample

We analysed a cohort based on the Study on Men-
tal Health at Work (in German: S-MGA), using both
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the baseline (2011/12) and follow-up (2017) measure-
ments. This study was initiated by the Federal Institute
of Occupational Safety and Health in collaboration with
the Institute of Employment Research (IAB). The latter
incorporates data on all employees in Germany subject
to social security contributions in the Integrated Employ-
ment Biographies (IEB) register, which covers more than
80% of the working population in Germany. Employees
subject to social insurance contributions as of 31 Decem-
ber 2010 were registered in the IEB; civil servants, self-
employed individuals and freelancers were excluded by
this definition. The S-MGA includes cohorts of individu-
als born between 1951 and 1980. To facilitate face-to-face
interviews, a two-stage cluster sampling procedure was
applied to a random sample of 206 municipalities in Ger-
many proportionately stratified by region and population,
followed by a random gross sample of 13,590 addresses
drawn within selected municipalities [27]. A flow-chart
of participation is shown in Fig. 1. Altogether, 4511 indi-
viduals participated in a computer-assisted personal
interview (CAPI) at baseline. The follow-up took place in
2017 (n=2640). Since there was a gap of an average of 13
months between the sampling and the interview dates,
in which participants could retire, 66 participants were
excluded from the analysis. In addition, 500 participants
from the baseline measurement were excluded because
they presented missing values on depressive symptoms
or skill level (see the subsections ‘Independent variables’

Sample drawn December 31, 2010 13,590
Nonparticipation at baseline in-
M 3 terview 2011/12 2079
Participants at baseline interview 4511
2011/12
v N | Retired at baseline interview * 66
?arthpants at baseline not retired at 4445
interview
PHQ (n=485) and ISCO (n=16
) g | PHQ (n=485) an @=16) 509
missing
Participants at baseline without miss-
. . 3945
ing baseline data
v N | Not interviewed at follow-up 1509
In the cohort 2436
v A | Employment history data missing 23
Included for main follow-up analyses 2413

Fig. 1 Flow diagram of participation in the S-MGA at baseline (2011/12) and from baseline to follow-up (2017). * Between the sampling and interview,

there was a time lag of an average of 13 months (range 11-17)
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and ‘Covariates’ below). As for the cohort, the largest loss
was due to 1509 respondents not taking part in the fol-
low-up survey after having participated at baseline, and
to 23 respondents for whom the employment biography
could not be established at follow-up. The final sample
included in the present analyses consisted of a cohort of
2413 individuals (n=1168 males and n=1245 females)
that participate in both measurements. This corresponds
to a participation in the cohort study of 18% (Fig. 1).
Based on comparisons with the sampling frame of the
study, participation in the cohort was independent of
gender, while it was somewhat associated with age (20%
among those aged 55-60, 15% among those aged 31-36)
and skill level (24% among professionals and managers
and 14% among unskilled workers) [28].

All information was obtained in the respondents’ home,
mainly through the CAPI, whereas sensitive information
about depressive symptoms was gathered through paper-
and-pencil questionnaires that were completed without
the interviewer being present.

Independent variables

We categorized depressive symptoms into three catego-
ries by means of the Patient Health Questionnaire (PHQ-
9) [29]: ‘medium to severe’ (=10) [30], ‘mild’ (5-9), and
‘none’ (0-4). The PHQ-9 yields a sum score based on
nine items which were preceded by the following ques-
tion: ‘Over the last 2 weeks, how often have you been
bothered by any of the following problems?" The nine
items were: ‘Little interest or pleasure in doing things,
‘Feeling down, depressed or hopeless’ ‘Difficulty falling
asleep or sleeping or increased sleep; “Tiredness or feeling
unable to have energy, ‘Decreased appetite or excessive
need to eat; ‘Bad opinion of yourself; ‘Difficulty concen-
trating on something; ‘Slowed speech/movement or rest-
lessness (“fidgety”); “Thoughts that you would rather be
dead or want to self-inflict pain! The response options
were: ‘Not at all’ (0), ‘Several days’ (1), ‘More than half the
days’ (2) and ‘Nearly every day’ (3). The score for depres-
sive symptoms is computed as the sum of all 9 items.

Table 1 Sample characteristics for the dependent variables

Males Females

(n=1168) (n=1245)

N % N %
Follow-up months total 73,079 100 77913 100
Total work nonparticipation (TWNP) 5080 7 5738 7
Long-term sickness absence (LTSA) 1666 2 2186 3
Unemployment (UE) 1574 2 1530 2
Early retirement (ER) 1709 2 1707 2
Other work nonparticipation 131 0 315 0
Median TWNP, months @ (by subject) 6 6
Mean TWNP, months ? (by subject) 13 13

@ Among those experiencing at least one event of work nonparticipation

Page 4 of 10

Cronbach’s Alpha was .82 and the inter-item correlations
were between .22 and .51. Based on previous analyses
performed by authors of this study, the distribution of the
PHQ values was positively skewed, which is due to our
baseline sample being healthier than the general popula-
tion in the same age range.

Outcomes

We considered different forms of work nonparticipation,
that is, LTSA, UE and ER, occurring between baseline
and follow-up. A few events of work nonparticipation
for which participants did not report the specific type
were also considered but not examined separately due
to their low incidence (Table 1). Each event was mea-
sured in terms of the year and month it started and
ended. Regarding LTSA, respondents were asked to only
report events lasting at least 6 weeks. This restriction did
not apply to UE and ER. As in our analyses we treated
the various forms of work nonparticipation as mutu-
ally exclusive events, we considered only one event as
reported by participants in a given year and month. How-
ever, events could take place consecutively over time; for
instance, first an event of sickness absence followed by an
event of ER. Since respondents were allowed to report
LTSA events which overlapped with events of UE and
ER, for the present analyses we prioritized UE and ER,
respectively, over LTSA. Therefore, any events of LTSA
that overlapped with UE and ER were not considered.

We also calculated an index, labelled total work non-
participation (TWNP), that included all events of LTSA,
ER, and UE, and other types of work nonparticipation
that could not be ascribed to any of these forms.

Covariates

We considered gender, age at baseline, skill level and
employment status as covariates. In line with previous
studies [16, 17, 20-22], we used gender as stratifica-
tion variable. Age at baseline was categorized into three
decades (31-40, 41-50, 51-60). The skill level of the job
was based on the International Standard Classification
of Occupations (ISCO 08) of the International Labour
Office and categorized into four groups: unskilled work-
ers (ISCO groups 9), skilled workers (4—8), semi-pro-
fessionals (3), and professionals (1,2). In the analyses,
the most frequent group (‘skilled workers’) was used as
reference. The variable “in paid employment at baseline
interview” was treated as dichotomous (‘no’ vs. ‘yes’).
We did not include indicators such as income and edu-
cation as covariates. We did so because in our data skill
level correlated with both education (Kendall Tau , =
0.48) and income (categorized in quintiles; Kendall Tau
, =0.35) and introducing them in the analyses would have
led to less stable regression coefficients. We prioritized
skill level as education was a less proximal indicator of
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socio-economic status in relation to the time the present
study was carried out. Moreover, income is more biased
than skill level in relation to public/private employment
(a number of skilled and academic workers in the public
sector have lower income in the public than in the private
sector).

Statistical analysis
The number of months as outcome is a semicontinuous
variable that takes exclusively non-negative integer values
and is zero-inflated (i.e., a large stack of data points con-
centrates around zero as the lower bound). Therefore, the
distribution appears as a mixture of zeros and positively
skewed non-zero values. A common regression analysis
or multiple regression analysis cannot be applied to such
a distribution because assumptions such as normality
and homoscedasticity are not met. Thus, we decided to
use two-part models to analyse the present data.

The likelihood function | of a two-part model [31, 32],
with a variance parameter o, takes the following form:

1By, Bay0) = { 11 P(y,:owzl,,ﬁw)} [H Plyi > Oz, By ) f(9ilws 0 B, 0)
{

{ii=0} iyis0}

Biand B, are two sets of regression parameters to be
estimated in the model. f is a density function specified
in the concrete case. This likelihood function has only
one global maximum, which can be decomposed into
two parts, each of which can be maximized separately.

Table 2 Sample characteristics for the independent variable and
the covariates

Males (n=1168) Females
(n=1245)
N % N %
Age at baseline
31-40 278 24 300 24
41-50 487 42 518 42
51-60 403 34 427 34
Skill level at baseline
Unskilled (9) 47 4 93 8
Skilled (4-8) 542 46 456 37
Semi-profes- 253 22 421 34
sional (3)
Professional 326 28 275 22
(1,2)
Paid employment at baseline
No? 38 3 73 6
Yes 1130 97 1172 94
Depressive symptoms at baseline
None (<5) 777 67 693 56
Mild (5-9) 320 27 432 35
Medium to 71 6 120 10
severe (>10)

4 E.g., parenthood, further education, UE at baseline
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First, the logistic regression part with parameters 3; was
used to model zero and non-zero values. Second, condi-
tional on all non-zero values, generalized linear models
(GLMs) with a gamma distribution and a log-link func-
tion were performed to model the non-zero values with
parameter 3,.

In other words, the logistic regression component of
the two-part model was used to model the event-related
data. Odds ratios (OR) were calculated to estimate the
risk of at least one event of nonparticipation between
baseline and follow-up. Conditional on all non-zero
events, GLM is used to model the number of months of
work nonparticipation expected for these events. The
estimates of a GLM with a logarithmic link function are
expressed in terms of Exp(f3), which is similar to an Odds
Ratio (OR) derived from a logistic regression. Exp(f3)
and OR operate as multiplier. The predictive value, i.e.,
the number of months, is calculated by multiplying the
exponential function of the intercept (Exp (B,)) by the
exponential functions of the regression coefficients. In
the GLM analyses, we only considered participants who
reported at least one event of work nonparticipation.

As we expected that depressive symptoms were con-
ditional of gender, in an additional analysis pooling
together males and females, we tested if gender inter-
acted with depressive symptoms by entering an inter-
action term (depressive symptoms*gender) in both the
logistic and GLM regressions.

In all analyses, we calculated both crude estimates and
estimates adjusted for the covariates. All statistical analy-
ses were performed using IBM® SPSS® Statistics, version
27.01.0.

Results

Sample description

Tables 2 and 1 show the sample characteristics in both
genders. The total follow-up time was 73,079 months for
males and 77,913 months for females. The mean follow-
up time was 63 months in both genders.

Depressive symptoms and events of work nonparticipation
Tables 3 and 4 show, for males and females respectively,
the OR adjusted for age, skill level, UE at baseline and the
corresponding 95% confidence intervals (95% CI).
Among males, medium to severe depressive symp-
toms (OR=3.22; 95% CI=1.90-5.50) mild symptoms
(OR=1.59; 95% CI=1.19-2.11) were significantly asso-
ciated with TWNP. Both mild depressive symptoms
(OR=1.48; 95% CI 1.08-2.02) and medium to severe
depressive symptoms (OR=2.96; 95% CI=1.76-4.97)
were associated with LTSA. Medium to severe depres-
sive symptoms were also associated with UE (OR=5.17;
95% CI=2.58-10.36). Mild depressive symptoms
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Table 3 Association between depressive symptoms at baseline and work nonparticipation at follow-up among males (n=1168)

Outcome Model 22

Depressive symptoms

No (N=777) Mild (5-9) Medium to severe (=10)

(n=320) (n=71)

OR OR? 95% Cl OR? 95% Cl
TWNP 1 1.59 1.19-2.11 322 1.90-5.45
LTSA 1 148 1.08-2.02 2.96 1.76-4.97
UE 1 1.67 0.98-2.87 517 2.58-1036
ER 1 172 1.01-2.92 1.20 047-3.06

TWNP: Total work nonparticipation; LTSA: Long-term sickness absence
UE: Unemployment; ER: Early retirement

@ Adjusted for age, ISCO-skill level, and paid employment at baseline

Table 4 Association between depressive symptoms at baseline and work nonparticipation at follow-up among females (n=1245)

Outcome Model 22

Depressive symptoms

No (N=690) Mild (5-9) Medium to severe (= 10)

(n=435) (n=120)

OR OR? 95% ClI OR? 95% ClI
TWNP 1 142 1.10-1.84 1.92 1.29-287
LTSA 1 1.56 1.18-2.07 257 169-391
UE 1 131 0.85-2.02 1.13 057-225
ER 1 113 0.68-1.89 1.05 046-240
TWNP: Total work nonparticipation; LTSA: Long-term sickness absence
UE: Unemployment; ER: Early Retirement
? Adjusted for age, ISCO-skill level, paid employment at baseline
Table 5 Baseline depressive symptoms and months of work nonparticipation during follow-up . N=384 males

Depressive symptoms N
Mild (5-9) Medium to severe (= 10)

Outcome Exp ([3(,)b Exp(B)° 95% Cl Exp(B)° 95% ClI
TWNP 539 1.40 1.15-1.70 2.06 1.53-2.78 384
LTSA 532 1.24 1.02-1.51 178 1.34-237 264
UE 6.27 1.51 0.98-2.34 1.94 1.14-3.29 88
ER 12.82 1.20 0.82-1.77 131 0.62-2.80 83

TWNP: Total work nonparticipation; LTSA: Long-term sickness absence; UE: Unemployment; ER: Early retirement

2 Among males experiencing work nonparticipation. The results of generalized linear models (GLMs)

b Exp (B,) displays the estimated number of months among those with no depressive symptoms (PHQ score 0-4)

€ Adjusted for age, ISCO-skill level, paid employment at baseline

were significantly associated with ER (OR=1.72; 95%
CI=1.01-2.92), while medium to severe symptoms were
not.

Among females, medium to severe depressive symp-
toms were also associated with TWNP (OR=1.92; 95%
CI=1.29-2.87) and with LTSA (OR=2.57; 95% CI=1.69—
3.91). There was no significant association between
depressive symptoms and both UE and ER.

Depressive symptoms and duration of work
nonparticipation

The second column in Tables 5 and 6 displays, for
males and females respectively, the estimated number
of months among those with no depressive symptoms

(PHQ score 0-4) (Exp (By)). Among males, there was a
significant association between mild depressive symp-
toms and TWNP [Exp()=1.4; 95% CI=1.15-1.70].
The duration of TWNP was twice as long among par-
ticipants presenting medium to severe depressive symp-
toms [Exp(B)=2.06; 95% CI=1.53-2.78]. The duration of
LTSA was longer in both depressive symptoms groups
[Mild: Exp(B)=1.24; 95% CI=1.02-1.51 — Medium to
severe: Exp(P)=1.78; 95% CI=1.34-2.37]. The dura-
tion of ER was not significantly related to depressive
symptoms. However, duration of UE was significantly
associated with medium to severe depressive symptoms
[Exp(B)=1.94; 95% CI=1.14-3.29].



Rose et al. BMC Public Health (2023) 23:2159 Page 7 of 10
Table 6 Baseline depressive symptoms and months of work nonparticipation during follow-up . N=458 females
Depressive symptoms N
Mild (5-9) Medium to severe (=10)
Outcome Exp (B,)° Exp(B)¢ 95% Cl Exp(B)© 95% Cl
TWNP 7.19 113 0.94-1.37 138 1.05-1.83 458
LTSA 5.85 1.30 1.07-1.57 149 1.15-1.94 313
UE 6.20 1.39 0.93-2.08 1.50 0.76-2.97 112
ER 45.18 0.76 0.50-1.16 147 0.72-3.02 85

TWNP: Total work nonparticipation; LTSA: Long-term sickness absence; UE: Unemployment; ER: Early retirement

2 Among females experiencing work nonparticipation. The results of generalized linear models (GLMs)

b Exp (Bo) displays the estimated number of months among those with no depressive symptoms (PHQ score 0-4)

€ Adjusted for age, ISCO-skill level, paid employment at baseline

Among females, the duration of TWNP was more than
a third longer [Exp(B)=1.38; 95% CI=1.05-1.83] among
participants presenting medium to severe depressive
symptoms. The duration of LTSA was longer in both
depressive symptoms groups [Mild: Exp(p)=1.30; 95%
CI=1.07-1.57 — Medium to severe: Exp(p)=1.49; 95%
CI=1.15-1.94]. Medium to severe depressive symptoms
was not associated significantly with duration of ER and
UE.

Interactions by gender
Tests of interaction showed that, as a whole, the associa-
tions between depressive symptoms and events of work
nonparticipation did not differ in the two genders. The
only exception is the association between medium to
severe depressive symptoms and UE, which was stron-
ger among males than among females (p for interac-
tion=0.008; Males: OR=5.17, 95% CI=2.58-10.36;
Females: OR=1.13, 95% CI=0.57-2.25).

Tests of interaction showed no gender differences in
the associations between depressive symptoms and dura-
tion of work nonparticipation.

Discussion

The present study suggests that medium to severe
depressive symptoms are associated with subsequent
TWNP, both in terms of event occurrence and duration.
In addition, we found indications that also mild depres-
sive symptoms are associated with subsequent TWNP, at
least when it comes to the occurrence of events.

The present study suggests also significant associations
between depressive symptoms and subsequent LTSA
and UE. However, the associations with ER were not sig-
nificant. With one exception only (i.e., events of UE, for
which the associations were stronger among males), we
did not find support for our expectation that the associa-
tion of depressive symptoms with different forms of work
nonparticipation would depend on gender.

Comparison with other studies

To our knowledge, only a few previous longitudinal stud-
ies based on representative samples of employees have
hitherto investigated associations between self-reported
depressive symptoms and subsequent work nonpartici-
pation [16—18, 20-22, 33]. Most of these studies were
focused on sickness absence or LTSA [16-18, 21, 22]; two
studies examined UE [20, 21], while another two focused
on disability pension [20, 33]. Only one study used aggre-
gated measures of work nonparticipation [21]. Most
existing studies were conducted in Denmark, except for
the SHARE study, which included a number of countries
(mainly European) and was based on a sample of older
employees [20], and two studies from Australia (HILDA)
and the Netherlands (Maastricht cohort study) [16, 17].

Regarding TWNP, the aforementioned Danish study
confirmed our finding that depressive symptoms were
associated with a longer duration of TWNP, but only lim-
ited to LTSA and UE [21].

In relation to LTSA, our study confirmed previous find-
ings from Australia [16], the Netherlands [17] and Den-
mark [18, 21, 22], all suggesting significant associations,
similar in strength to the ones we observed, between
depressive symptoms and LTSA [16-18, 21, 22]. More-
over, our findings are in line with two previous studies
showing associations between mild depressive symptoms
and LTSA [16, 18]. Two further studies confirmed the
findings of the present study by suggesting a link between
depressive symptoms and a longer duration of sickness
absence [16, 21].

As for UE, our findings are in line with the aforemen-
tioned SHARE study and one of the mentioned studies
from Denmark [20, 21].

We could not find any previous studies examining ER
while combining disability pension and other types of ER
as we did here. Two studies found associations with dis-
ability pension [20, 33], with hazard ratios indicating a
risk that was two to three times higher among those with
depressive symptoms.
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As a whole, the limited available evidence about the
possible associations between depressive symptoms and
subsequent work nonparticipation makes it difficult to
establish if the German situation deviates from that of
other countries. In addition, measurements of depressive
symptoms differ in the available studies. The instruments
employed include the Major Depression Inventory (MDI)
[18, 21], the Mental Health Inventory (MH-5) [16, 18, 22,
33], the EURO-D and the Hospital Anxiety and Depres-
sion scale HAD-D [17]. The question as to whether asso-
ciations with work nonparticipation change as a function
of how depression is measured is, therefore, still open.

Strengths

One strength of the present study lies in the use of a lon-
gitudinal design, with depressive symptoms measured
at baseline and employment biography followed up over
the subsequent five years. The prevalence of depres-
sive symptoms was captured in a representative sample
of the German working population. The comparison of
the sample characteristics with the referent population
indicated no major selection bias at baseline. Additional
strengths are the use of the PHQ-9 to measure depres-
sive symptoms. This instrument is well established both
in Germany and in international representative studies.
With a cut-off value of >9, it offers a case classification; in
addition, the sum score provides a quantitative measure
of depressive symptoms. From the perspective of preven-
tion, it is important to recognize depressive symptoms
before the full-blown disorder manifests. Supporting this,
the present findings suggest that already mild depressive
symptoms are associated with TWNP and LTSA.

A study comparing self-reports and register-based
measures of LTSA, UE and ER over a longer time span
suggests that self-reports are a valid tool to assess these
phenomena [34]. Such data enable not only the recording
of an event but also the quantification of its duration.

Weaknesses

A first limitation is that no firm causal conclusions can
be drawn based on the present findings. Features of our
study design such as the measurement of the predictors
prior to the measurement of the outcomes, as well as
the inclusion of confounders through stratification and
adjustment, are useful in supporting casual interpreta-
tions with regards to the examined associations [35].
Despite these features can reduce sources of bias, the
present study remains an observational one, which limits
conclusions about causality.

Second, participation in the cohort was low (18%). We
did not observe differences in attrition due to gender,
while differences due to age and skill level were moder-
ate (see Method section). We believe that these differ-
ences in attrition did not introduce major biases in our
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risk estimates, considering that age and skill level were
adjusted for in all analyses.

A third weakness might be that the study addresses
only longer work nonparticipation events, as only events
lasting months, instead of weeks or days, were consid-
ered. Additionally, only sickness absence episodes of at
least 6 weeks were investigated. According to reports by
the German Federal Ministry of Health, more than half
of all recorded sick days relate to events with a duration
below 42 days [3]. This could have led to a substantial
under-recording of the total amount of sickness absence
in our study. In the German context, the use of short-
term sickness absence is limited as the German insur-
ance system comprises a large number of different health
insurance companies that use non comparable registra-
tion systems. As a result, we were unable to examine if
depressive symptoms presented the same associations
with subsequent short-term absence as with LTSA.

Fourth, the present study only considered the path-
way from depressive symptoms to work nonparticipa-
tion, while reverse causation was not considered. In some
cases, events of work nonparticipation such as UE might
deteriorate mental health [36]; in other cases, events such
as ER might relate to improved health [37]. Two-wave
study designs are not sufficient to shed light on the pro-
cesses, which require multi-wave studies [38]. Currently,
the third wave of the S-MGA study is underway, which
might provide a better basis for examining reversed
causation.

Fifth, we adjusted for skill level and not for education
in the regression analyses (see the covariates subsection
of the Method section). As skill level and education were
strongly correlated, adjusting for both could have led to
unstable regression coefficients in light of the limited
sample size as well as the low prevalence of depressive
symptoms (Tables 2 and 1).

Conclusions

From a clinical point of view, our study suggests that
medium to severe depressive symptoms can lead to
increased work nonparticipation. In addition, even mild-
level depression can be predictive of increased work non-
participation. Therefore, the early detection of possible
cases of depression might contribute to higher participa-
tion in the labour market.

In light of the scarce evidence available, the present
study is one of the first to suggest that depressive symp-
toms are a significant predictor of total work nonpar-
ticipation among both males and females. With regard
to LTSA, UE and ER, our findings support the results of
the few previous studies. Although administrative data
on the diagnoses behind cases of sickness absence and
disability pension are largely available, it is not known to
what extent these diagnoses reflect a role of depressive
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symptoms in relation to sickness absence and disability
pension in working populations. In a similar vein, it is
not known what role depressive symptoms play relative
to other types of pensions and to UE. To understand the
possible impact of depressive symptoms, approaches
quantifying associations with subsequent work non-
participation are needed that go beyond the calcula-
tion of rate ratios (or hazard ratios/odds ratios) for the
simple occurrence of events. In the present study, the
adoption of two-part models represents an advance-
ment as it considers not only the incidence or preva-
lence of nonparticipation events but also their duration.
This approach could be relevant for the assessment
of the economic consequences of depressive symp-
toms on participation in working life. When examin-
ing such consequences, it is important to take all types
of work nonparticipation into account to reduce effect
underestimation.
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