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Abstract
Early labour market exit of large birth cohorts will put pressure on the social security systems of many European countries, 
especially Germany. Despite political efforts, many people retire before the statutory retirement age. A well-known predictor 
of retirement is health, which, in turn, is influenced by psychosocial working conditions such as work-related stress. This 
study examined whether work stress is associated with early labour market exit. In addition, we investigated whether health 
mediates this association. Survey data of the German Cohort Study on Work, Age, Health and Work Participation (lidA 
study) were linked to register data from the Federal Employment Agency, from which information on labour market exit was 
obtained (n = 3636). During a 6-year follow-up period, Cox proportional hazard models were used to investigate the influence 
of work-related stress and health on early labour market exit, adjusting for sex, age, education, occupational status, income 
and supervisor behaviour. Work-related stress was measured by effort–reward imbalance (ERI). Additionally, a mediation 
analysis was conducted to investigate a possible mediation of the association between ERI and early labour market exit by 
self-rated health. Higher work-related stress increased the likelihood of early labour market exit (HR 1.86; 95% CI 1.19–2.92). 
However, when including health in the Cox regression, the significant effect of work-related stress disappeared. Poor health 
was a risk factor for early labour market exit (HR 1.49; 95% CI 1.26–1.76) independent of all confounders. The results of 
the mediation analysis showed that self-rated health mediated the association between ERI and early labour market exit. The 
balance between effort and reward at work plays a major role in improving the self-rated health of workers. Interventions that 
reduce work-related stress can help to improve health and thus to maintain older employees in the German labour market.

Keywords Effort–reward imbalance · Mediation analysis · Survival analysis · Longitudinal study · Self-rated health · 
Retirement

Introduction

The ageing population and the upcoming retirement of large 
birth cohorts in many industrialized countries will exac-
erbate the labour force. Several of those countries imple-
mented special employment policies to encourage older 
workers to stay in employment longer or even require them 
to retire later by increasing the statutory pension age. With 
the societal need to retain employees in the labour market, 

early retirement will put pressure on the social security sys-
tems (European Commission 2020). Especially in Germany, 
the early retirement of the baby boomer generation might 
have a severe impact. In 2021, the average retirement age in 
Germany was 63.1 years for men and 63.2 years for women. 
Thus, the actual retirement age was below the statutory 
retirement of 65.7 years (OECD 2021). Leaving the labour 
market early can have numerous reasons. One main reason 
for early retirement is poor health (van Rijn et al. 2014, van 
den Berg et al. 2010b, Fisher et al. 2016). In turn, health is 
influenced by prevailing psychosocial working conditions 
such as work-related stress, which can also affect early retire-
ment decisions (Toczek et al. 2022). The objective of this 
longitudinal study is to examine the association between 
work-related stress and early labour market exit among 
older employees in Germany and investigates whether health 
mediates this relationship.
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An established theory of work-related stress is described 
by the model of effort–reward imbalance (ERI). It claims 
that the imbalance between the effort invested in work and 
the rewards received (money, esteem and career opportuni-
ties) can lead to emotional distress and strain reactions. The 
lack of reciprocity over time—high effort and low reward—
can result in adverse health effects (Siegrist 1996). The 
relationship between the ERI model and health has been 
extensively studied (Siegrist et al. 2004). Work-related stress 
is associated with adverse health outcomes such as heart 
disease or depression (Kivimäki et al. 2012; Lunau et al. 
2013; Rugulies et al. 2013).

Psychosocial working conditions such as work-related 
stress can be identified as push factors for retirement. In 
the previous studies, higher work-related stress (ERI) was 
found to predict early labour market exit (Hintsa et al. 2015, 
van den Berg et al. 2010a). A recent study in Sweden found 
a longitudinal association between lower ERI and working 
longer (Stengård et al. 2022). However, a previous review 
of Browne et al. (2019) concluded that there is insufficient 
evidence on the relationship between work-related stress and 
labour market exit. In addition, earlier studies did not find 
a significant association between work-related stress and 
early retirement (Robroek et al. 2013; Virtanen et al. 2014; 
Mäcken 2019). The previous research of how work-related 
stress is related to early labour market exit is inconclusive 
and scarce.

Health is also a push factor for retirement and a primary 
factor influencing exit from the labour market, although 
the evidence is mixed. The previous longitudinal stud-
ies have demonstrated that poor health is related to early 
labour market exit (van Rijn et al. 2014, van den Berg et al. 
2010b, Fisher et al. 2016, Schuring et al. 2013, De Wind 
et al. 2017). However, the previous research also showed 
that good health can be a reason to leave the labour mar-
ket earlier, especially for those who can financially afford 
it (Pond et al. 2010; Reeuwijk et al. 2017; De Wind et al. 
2013). Thus, evidence for the influence of poor health on 
early retirement is inconsistent (Robroek et al. 2013, 2015; 
Reeuwijk et al. 2017).

Most studies investigated the direct effect of work stress 
on leaving the labour market with controlling for health 
outcomes. However, the previous research has shown that 
work stress can influence the health of employees, which, in 
turn, can influence their retirement decisions (Kivimäki et al. 
2012; Lunau et al. 2013; Rugulies et al. 2013; Schuring et al. 
2013; van Rijn et al. 2014; Fisher et al. 2016). Only few stud-
ies have considered mediating effects of health on the rela-
tionship between work-related stress and retirement (Mäcken 
2019; Stengård et al. 2022). The previous study of Mäcken 
(2019) examined mediating effects of different health meas-
ures on the relationship between work stress (two different 
measures) and retirement age. However, the results of the 

mediating effects were mixed across different measures of 
work stress. No mediating effect of the association between 
ERI and retirement age by self-rated health was observed 
(Mäcken 2019). ERI has been investigated less extensively 
in the previous studies, or no relevant findings have been 
found. In the present study, we, therefore, focused on ERI 
as a measure for work stress, which contributes to the previ-
ous literature. Moreover, Stengård et al. (2022) and d'Errico 
et al. (2021) suspected that health mediates the influence of 
psychosocial work factors on retirement timing but did not 
investigate health as a mediator in their research. This study 
examines this assumption. Hence, this study investigates the 
mediating role of health in the relationship between work 
stress and early exit from the labour market.

Finally, the aim of the present study is to close the 
research gap on work stress, health and early labour market 
exit in the German context. We investigated the relationship 
between work-related stress (ERI) and early labour market 
exit. In addition, we tested for a possible mediation of the 
association between ERI and early labour market exit by 
self-rated health.

Methods

Study sample

In the present study, data from the German Cohort Study 
on Work, Age, Health and Work Participation (lidA study) 
were used (Hasselhorn et al. 2014). LidA collected data via 
computer-assisted personal interviews (CAPI) of individu-
als of the baby boomer generation (born either in 1959 or 
1965). In 2011, the baseline survey comprised 6585 inter-
views (Schröder et al. 2013). LidA included employed indi-
viduals who were required to pay social security contribu-
tion, which, in turn, excluded self-employed, freelancers or 
civil servants (Hasselhorn et al. 2014; Schröder et al. 2013). 
In addition to survey data, annual employment information 
could be collected through linkage with register data from 
the Federal Employment Agency. Respondents of lidA were 
asked to give their written consent to the inclusion of this 
register data, which was retrieved from the annual reports 
submitted by employers to the social security authority. By 
linking survey data with register data, valid information 
about labour market participation of each individual could 
be obtained (Schröder et al. 2013).

At baseline in 2011, 6585 interviews were conducted. A 
total of 4921 individuals gave written consent to the link-
age of the survey data with the register data, and of these, 
4750 individuals were in employment subject to social secu-
rity contributions. IEB data could not be provided for 25 
individuals. Respondents with missing values for the main 
variables in the survey data were excluded (n = 1089). The 
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socio-demographic and socio-economic characteristics of 
the excluded individuals are displayed in Additional file 1: 
Table S1. The selectivity analysis showed that significantly 
more women and individuals with higher occupational status 
and higher income were included in the sample for analy-
sis compared to the excluded individuals. Therefore, 3636 
individuals who were employed at baseline (2011) and who 
could be linked to register data were included in the present 
study.

Measures

Early labour market exit

We measured early labour market exit using information 
about labour market participation from the register data. The 
event of early labour market exit was determined when no 
information could be found in the employment register data 
of the person concerned. Based on the register data, the time 
of labour market exit can be determined to the day. A follow-
up period was defined as time, in days, from the interview of 
the baseline survey until an event (i.e. early labour market 
exit) or censoring occurred. The follow-up period covers the 
time from 15 June 2011 until 31 December 2017. During the 
6-year follow-up period, the time in days until labour market 
exit was determined, if applicable. If no event in the register 
data was observed, individuals were censored.

Work‑related stress

Work-related stress was measured at baseline through the 
model of effort–reward imbalance (Siegrist 1996). The 
model assumes that a permanent imbalance of efforts and 
rewards increases the risk of adverse health outcomes. The 
ERI questionnaire measures the subscale “effort” with six 
items and the subscale “reward” with 11 questions. A ratio 
is computed by dividing both Likert scale subscales. In addi-
tion, a weighting factor of 6/11 is added to the denomina-
tor (subscale reward) to adjust for the varying numbers of 
items in the subscales. The ratio value of 1 can be defined as 
balanced efforts and rewards. Values close to zero indicate 
low effort and high reward, in contrast with values above 
1.0 which indicate high ERI imbalance (Siegrist 1996; 
Siegrist et al. 2004). Therefore, higher ERI values indicate 
an increase in work-related stress.

Self‑rated health

Health was assessed at baseline by one question of the Short-
Form Survey (SF-12) (Nübling et al. 2006). The respond-
ence were asked: “How would you rate your general health 
status?” with answers on a 5-point Likert scale ranging from 

(1) very good to (5) bad. Therefore, higher values indicate 
poorer health.

Potential confounders

Sex

Sex was assumed to be a confounder. It was defined as (1) 
male and (2) female.

Year of birth

Age was assessed through the year of birth of the study 
cohorts, born in (1) 1959 or (2) 1965. During the 6-year fol-
low-up period, the age of the older cohort ranged from 52 to 
58 years and of the younger cohort from 46 to 52 years old.

Overcommitment

As a component of the ERI model, overcommitment was 
included in the analysis. It relates to individual differences 
regarding how people experience the imbalance between 
effort and reward (Siegrist et al. 2004).

Socio‑economic indicators

Indicators of socio-economic status were included. Educa-
tion considered information regarding both school education 
and vocational training (Jöckel et al. 1998). The combined 
categories included: (1) low, (2) intermediate and (3) high 
education. Occupational status was measured in four cat-
egories: (1) unskilled worker, (2) skilled worker, (3) mid-
dle management worker and (4) professional. Information 
regarding income was determined as current net monthly 
income with categories from: (1) low, (2) middle–low, (3) 
middle–high and (4) high income.

Supervisor behaviour

An item from the German version of COPSOQ (Nübling 
et al. 2005) was applied to measure supervisor behaviour. 
The respondents were asked to assess the extent to which 
their supervisor: “provides good development opportuni-
ties for the staff,” “gives high priority to job satisfaction,” 
“plans the work well” and “resolves conflicts well.” The 
response was given in a 5-point Likert scale: 1 = to a very 
large extent, 2 = to a large extent, 3 = to some extent, 4 = to a 
small extent and 5 = to a very small extent. To ease interpre-
tation, the supervisor scale was reversed. Therefore, higher 
values on the scale indicate higher appraisal of the supervi-
sor behaviour.

All information about covariates and potential confound-
ers were taken from the baseline survey in 2011.
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Statistical analysis

First, descriptive statistics were used to describe the sample 
distribution for all baseline characteristics in 2011 (Table 1).

Second, a survival analysis was used to estimate the “sur-
vival time” until leaving the labour market (early labour 
market exit). Individuals were censored if they did not leave 
the labour market at the end of the follow-up (31 Decem-
ber 2017). Cox proportional hazard models were used to 
investigate predictors of early labour market exit (Cox and 
Oakes 1984). We tested three models stepwise adjusting for 
possible confounders. Model 1 included work-related stress 
(ERI) as only predictor on early labour market exit, model 
2 additionally included self-rated health and model 3, a full 
model, additionally controlled for possible confounders. We 
reported hazard ratios (HR) and 95% confidence intervals 
(CI). In the Cox proportional hazard model, an HR value > 1 
indicates an increased likelihood of early labour market exit.

Third, for the mediation analysis, early labour market 
exit was measured during the 6-year follow-up period until 
2017 and categorized into: (0) no early labour market exit 
and (1) early labour market exit. A simple mediation model 
is displayed in Fig. 1. The independent variable X (e.g. 
work-related stress) can influence the outcome variable Y 

(e.g. early labour market exit) by two pathways. A direct 
pathway is demonstrated by path c and an indirect pathway 
over the mediator variable M (e.g. self-rated health) by 
path a and path b. The outcome variable in our mediation 
model is binary, and Hayes’ process macro can be used to 
test for the potential mediating role of self-rated health in 
the association between ERI and early labour market exit 
(Hayes 2022). Logistic regression analysis was conducted, 
estimating the effects on Y. OLS regression analysis was 
used for the direct effect of X on M. The direct and indi-
rect effects of X on Y are on log-odds metric, as the effect 
of self-rated health (M) on the early labour market (Y) is 
a logistic regression coefficient. Furthermore, the media-
tion analysis was controlled for possible confounders. 

Table 1  Distribution of 
characteristics from the baseline 
survey 2011 (n = 3636)

a  SD = standard deviation

Variables Categories Statistics
N (%) or means  (SDa)

Sex Male 1774 (48.8)
Female 1862 (51.2)

Year of birth 1959 1563 (43.0)
1965 2073 (57.0)

Education Low 853 (23.5)
Intermediate 2012 (55.3)
High 771 (21.2)

Occupational status Unskilled workers 680 (18.7)
Skilled workers 1365 (37.5)
Middle management workers 1456 (40.0)
Professionals 135 (3.7)

Income Low 755 (20.8)
Middle–low 1605 (44.1)
Middle–high 828 (22.8)
High 448 (12.3)

Self-rated health Very good 445 (12.2)
Good 1547 (42.5)
Satisfactory 1159 (31.9)
Not so good 406 (11.2)
Bad 79 (2.2)

Work-related stress (ERI) 0.578 (0.27)
Overcommitment 13.44 (4.28)
Supervisor behaviour 53.80 (22.83)

Fig. 1  Conceptual diagram of a simple mediation model
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The log-odds can be transformed through exponentiation 
into odds ratios (ORs) (Hayes 2022). The effect estimates 
were accompanied by 95% percentile bootstrap confidence 
intervals (BootCIs) based on 5000 repeating samples.

All statistical analyses were performed using the statis-
tic software IBM SPSS 28. A p value of < 0.05 was con-
sidered statistically significant.

Results

Descriptive results

In Table 1, the sample characteristics at baseline are pre-
sented (n = 3636). Male respondents accounted for 48.8% 
(n = 1774) while 51.2% were female (n = 1862). The mean 
and standard deviation of work-related stress (ERI) was 
0.578 (± 0.27). The majority of respondents were in good 
(42.5%) or satisfactory (31.9%) health. The percentage of 
respondents in very good health were 12.2% (n = 445) and 
in not so good health 11.2% (n = 406). Only 2.2% of the 
respondents were in bad health (n = 79).

Survival analysis

Until follow-up, 172 individuals were identified having an 
event, while 3464 were censored. Therefore, during the 
6-year follow-up period, 172 individuals were observed to 
leave the labour market early. Table 2 displays the results 
of the Cox proportional hazard model, estimating the influ-
ence of work-related stress and self-rated health on the 
likelihood of early labour market exit. The hazard ratios 
of early labour market exit with 95% confidence intervals 
are derived from the Cox proportional hazard model. A 
significant effect of work-related stress on early labour 
market exit was found (model 1). High work-related stress 
increased the risk of early labour market exit (HR 1.86; 
95% CI 1.19–2.92). However, including self-rated health 
as predictor in the Cox regression (model 2), no signifi-
cant association could be observed of ERI on early labour 
market exit. Self-rated health was associated with early 
labour market exit, with an approximately 60% higher risk 
of early labour market exit for an increase in one unit in 
self-rated health. After adjustment for socio-demographic 
indicators, socio-economic indicators and supervisor 
behaviour (model 3), again, poor self-rated health was 
significantly associated with early labour market exit (HR 
1.5; 95% CI 1.26–1.76). No statistically significant associ-
ation between work-related stress and early labour market 
exit was observed in the full model.

Mediation analysis

The results of the mediation analysis are presented in 
Table 3. The direct effect from work-related stress to self-
rated health was positive and significant, indicating that 
individuals with higher ERI are more likely to have poorer 
self-rated health. The direct effect from work-related stress 
to early labour market was positive but not significant. The 
direct effect from health to early labour market exit was posi-
tive and significant (b = 0.4829; SE = 0.0842; p < 0.05), indi-
cating that individuals with poorer health were more likely 
to exit the labour market early. The indirect effect of work-
related stress on early labour market exit through self-rated 
health was significant. Therefore, the criteria for mediation 
were fulfilled. For one unit increase in work-related stress, 
the odds of an early labour market exit increased by a factor 
of 1.60 via a decrease in self-rated health.

Table 2  Influence of work-related stress (ERI) and self-rated  healtha 
assessed at baseline, on the likelihood of early labour market exit dur-
ing the 6-year follow-up among older German employees (n = 3636). 
Significant  HRb with 95%  CIc are marked in bold (p < 0.05)

a Higher values indicate poorer health
b HR = hazard ratio
c 95% CI = 95% confidence interval
d Model 1 included work-related stress (ERI)
e Model 2 additionally included self-rated health
f Model 3 additionally controlled for possible confounders

Variables HR 95% CI

Model  1d Work-related stress 1.86 1.19–2.92
Model  2e Work-related stress 1.21 0.73–2.02

Self-rated health 1.61 1.37–1.88
Model  3f Work-related stress 0.86 0.46–1.60

Self-rated health 1.49 1.26–1.76
Sex 1.03 0.72–1.49
Year of birth 0.91 0.87–0.96
Overcommitment 1.03 0.99–1.07
Education
 Low (ref.)
 Intermediate 1.12 0.78–1.63
 High 0.71 0.41–1.23

Occupational status
Unskilled workers (ref.)
 Skilled workers 0.67 0.44–1.02
 Middle management workers 0.66 0.42–1.05
 Professionals 1.30 0.61–2.79

Income
 Low (ref.)
 Middle–low 0.80 0.52–1.21
 Middle–high 1.01 0.59–2.31
 High 1.15 0.57–2.31

Supervisor behaviour 0.99 0.98–0.99
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Discussion

The aim of this study was to investigate the relationship 
between work-related stress and early labour market exit 
in Germany and additionally to examine possible mediat-
ing effects of self-rated health in this association. Our find-
ings showed that the likelihood of early labour market exit 
increased with higher ERI and poor health. The relationship 
between work-related stress and early labour market exit was 
mediated by self-rated health. This indicates that not only a 
balance between effort and reward at work but also a good 
health status of a person are important factors to maintain 
older employees in the German labour market.

The previous research on the relationship between work-
related stress and early labour market exit is scarce, and 
evidence is inconclusive. In contrast with earlier research, 
the present study found an association between work-related 
stress and retirement decisions (Mäcken 2019; Robroek 
et al. 2013; Virtanen et al. 2014). Higher ERI was found 
to increase the likelihood of early retirement, which was in 
line with some previous studies (Hintsa et al. 2015, Stengård 
et al. 2022, van den Berg et al. 2010a). In addition, the meas-
urements of the outcome variable retirement varied consid-
erably. In most studies, other pathways of retirement such as 
unemployment or disability pensions were included. Retire-
ment, which can be identified as a more voluntary pathway 
compared to unemployment or disability pension, was either 
not measured or no significant results were found (Browne 
et al. 2019; Knardahl et al. 2017; Juvani et al. 2014; Robroek 
et al. 2013; Mäcken 2019). The different findings of the 
previous research may, therefore, be explained by different 
measurements of labour market exit.

In the present study, individuals with no information in 
the register data were defined as leaving the labour market 
early. Given the long follow-up period, early exit from the 

labour market is most likely permanent and not just tempo-
rary. Therefore, early labour market exit in this age group 
can most likely considered to be early retirement (Tisch 
2015).

The findings of this study with regard to the relationship 
between health and early labour market exit are in line with 
earlier research (van Rijn et al. 2014, van den Berg et al. 
2010b, Fisher et al. 2016, Schuring et al. 2013, De Wind 
et al. 2017). Poor self-rated health increased the likelihood 
of early labour market exit. A previous meta-analysis of van 
Rijn et al. (2014) also found poor self-rated health to be 
a risk factor of exit from paid employment. However, the 
authors found that this association varied across the path-
ways of labour market exit, with early retirement being less 
pronounced compared to disability pension or unemploy-
ment (van Rijn et al. 2014). Moreover, other studies found 
no association between poor health and early retirement, but 
regarding disability pension (Robroek et al. 2013, 2015). 
Similarly to prior research on ERI and early labour market 
exit, the varied outcomes observed in the previous studies 
examining the link between health and retirement may be 
attributed to the diverse retirement metrics employed.

The findings of the Cox proportional hazard model 
showed that work-related stress is associated with early 
labour market exit. However, adding self-rated health to 
the Cox regression, the association between work-related 
stress and early labour market exit disappeared, suggesting 
a mediating role of self-rated health. Mediation analysis 
showed no direct effect of work-related stress on early 
labour market exit when controlled for self-rated health. 
Nonetheless, an indirect effect of work-related stress via 
self-rated health on early labour market exit could be 
observed. Therefore, in the present study, self-rated health 
significantly mediated the relationship between ERI and 
early labour market exit, in contrast with the previous 

Table 3  Regression coefficients 
of mediation  analysisa with 
work-related stress (X) as 
predictor of the outcome 
variable early labour market exit 
(Y) and the mediator variable 
self-rated  healthb (M)

a Analysis controlled for sex, year of birth, education, occupational status and income
b Higher values indicate poorer health
c SE = standard error
d BootSE = bootstrap standard error
e 95% CI = confidence interval
f 95% BootCI = bootstrap confidence intervals
g Coefficients were expressed in a log-odds metric

Coefficients (b) SEc or  BootSEd 95%  CIe or 95%  BootCIf

Direct effect on M
 X → M 0.9605 0.0536 0.8553; 1.0656

Direct effect on  Yg

 M → Y 0.4427 0.0863 0.2736; 0.6117
 X → Y 0.2562 0.2690 −0.2711; 0.7835

Indirect  effectg

 X → Y 0.4252 0.0973 0.2412; 0.6222
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research that either found no mediating effect of health 
in the relationship between ERI and retirement (Mäcken 
2019) or did not investigate health as a mediator in the 
relationship between psychosocial work factors and retire-
ment timing (Stengård et al. 2022; d'Errico et al. 2021).

The present study has some limitations. The generaliz-
ability of our results is limited to German employees sub-
ject to social security contribution and therefore excluding 
civil servants, self-employed and freelancers. However, 
this study is highly representative of German employees 
subject to social security contributions of the two birth 
cohorts (1959 and 1965). Thus, one should be careful in 
generalizing our findings based on the German labour mar-
ket to countries with different welfare state regimes. Nev-
ertheless, social security systems of many other European 
countries will face more pressure as the workforce ages 
and more early labour market exit approaches. Therefore, 
our findings could be both useful and worthwhile for these 
countries with issues similar to those in Germany. Further-
more, the selectivity analysis showed minor differences 
between the study sample and the excluded individuals. 
Therefore, bias cannot be completely excluded. In addi-
tion, work-related stress was only measured at baseline. 
If employees have been exposed to more work-related 
stress after the baseline survey, this can lead to underes-
timation. However, a previous study showed that ERI at 
baseline predicted of ERI 3 years later quite well. Thus, 
underestimation seems to be unlikely (Peter et al. 2016). In 
addition, we did not consider other pathways to retirement 
because the register data contained limited information 
that would not have allowed for a longitudinal approach. 
In the present study, however, we focused on survival 
analysis and, therefore, relied on longitudinal informa-
tion on early labour market exit from the register data. 
Despite these limitations, this study has several strengths. 
The linkage of survey data with register data is a major 
strength. Register data provide daily information about 
labour market participation of each individual. Moreover, 
the longitudinal character of our data is a strength. We 
utilized a 6-year follow-up period during which we col-
lected daily updates on employment status for all the per-
sons listed in the register data. Longitudinal data allowed 
us to analyse the impact of work-related stress on early 
labour market exit, with additionally examining the role 
of health. Another strength of this study is that the regis-
ter data contain reliable and valid information, which was 
gathered from employers’ yearly reports submitted to the 
social security authorities. Hence, the register data are not 
affected by possible recall bias compared to self-reported 
data. Further research could consider additional work-
related factors and different pathways of labour market 
exit, while not overlooking health as a potential mediator.

Conclusion

This study contributes to the previous research by show-
ing that older German employees tend to retire early when 
work creates stressful conditions, particularly due to the 
imbalance between effort and reward. Furthermore, higher 
work-related stress contributes substantially to poorer health 
among older employees. Therefore, interventions to reduce 
work-related stress can help to improve health and thus 
reduce early labour market exit.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10433- 023- 00778-7.
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