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Abstract 

In times of demographic change, better job quality is needed to promote health and thereby extend employment 
participation among older workers. Past research has focussed on the investigation of single job quality characteris-
tics, but neglected their combined effects on health and employment. To address this limitation, we have built upon 
an established typology based on nine job quality characteristics and representing five profiles of overall poor or 
good job quality constellations among manual and non-manual older workers, respectively. It was investigated how 
constant and changing job quality affects non-employment and how mental and physical health mediate this associ-
ation. Analyses were based on representative data from N = 2,952 employees born in 1959 or 1965, who participated 
in all current waves (in the years 2011, 2014 and 2018) of the German lidA cohort study. Job quality was measured in 
2011 and 2014 according to profile assignment per wave, composite mental and physical health scores from 2014 
were used as mediators and non-employment (vs. employment) in 2018 represented the outcome. Two separate 
mediation models were calculated, one for manuals and one for non-manuals. Among manuals with constantly poor 
job quality, the risk of non-employment was increased through both poor mental and physical health. Deteriorating 
job quality increased this risk through poor mental health, while changing from manual to non-manual work reduced 
this risk through better physical health. Among non-manuals, poor job quality was not related to the risk of non-
employment and no health effects were found to significantly mediate such a risk. In conclusion, the health risks of 
poor later-life job quality demand critical consideration to maintain employability, particularly of manual workers in 
poor quality jobs. Timely workplace improvements for certain groups are needed to increase employment participa-
tion in good health, thereby increasing efficiency and fairness of measures promoting longer working lives.
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1 Introduction
Accelerated population ageing confronts the German 
society with shrinking numbers of social security con-
tributors (The Organisation for Economic Co-Opera-
tion and Development [OECD] 2019), while most older 
employees continue to leave the labour market several 
years before statutory retirement age (OECD 2018). Con-
sequently, policymakers are aiming to extend working 
lives by, for example, introducing a gradual increase of 
the pensionable age (Romeu-Gordo and Sarter 2020) and 
by promoting better working conditions (OECD 2018). 
Between 2009 and 2019, employment rates in Germany 
have increased substantially for the age groups 55–59 
and 60–64  years (Federal Office of Statistics 2022), yet 
many of these older workers report limitations in health 
(Varekamp et  al. 2013), and their number continues 
to increase (Hasselhorn and Müller 2021). Given that 
extended working lives will affect large parts of the work-
force in the near future, it has become necessary to criti-
cally consider job quality and individual work capacity as 
a precondition for more years in work in good health, in 
order to assure both fairness and effectiveness of future 
retirement regulation (Hasselhorn 2020; Ní Léime et  al. 
2020; Phillipson 2019). Therefore, two questions appear 
to be relevant in this context: how does job quality affect 
health among older workers in Germany and how do 
these health consequences affect their employment par-
ticipation in the last working years. For this purpose, 
a scientific investigation of the respective underlying 
mechanisms is needed, which requires a sound concept 
of job quality and a differentiated consideration of health.

1.1  Job quality in later working life
The concept of job quality has been discussed among 
many scientific disciplines with different emphasis in 
the consideration of its physical, psychological and 
socio-economic consequences for the individual worker 
(Achatz and Gundert 2017). This has resulted in the 
development of different indicators for its measure-
ment varying by content, number and weighting of the 
underlying predictors (Muñoz de Bustillo et al. 2009). Job 
quality indicators reflecting observable characteristics 
of work and employment are understood as `objective´ 
indicators, while subjective indicators explicitly consider 
individual preferences and expectations of the employee 
in this context (Achatz and Gundert 2017). By now, aca-
demics agree that job quality is a multidimensional con-
cept (e.g. European Foundation for the Improvement 
of Living and Working Conditions [Eurofound] 2016; 
Muñoz de Bustillo et al. 2009), because a number of dis-
tinct work-related dimensions such as earnings, employ-
ment security, learning and development opportunities, 
autonomy, work intensity, the physical and social work 

environment and working time have been shown to be 
of high relevance for the workers´ health and well-being 
(Achatz and Gundert 2017; Eurofound 2016). When 
researching job quality from an occupational health per-
spective—as in the present study—the focus lies particu-
larly on objective job characteristics describing the work 
content and organisational framework conditions as well 
as their potential impact on health and employment 
(Schlick et al. 2018). This understanding “capture[s] how 
workers perform their work and under what conditions. 
The job level is of particular significance, as it is the level 
at which the contractual relationship between employ-
ers and employees is set; it is also the unit of design and 
implementation of many regulations devised by govern-
ments and social partners. In addition, a person’s job 
determines their task set as well as their practical experi-
ence of work” (Eurofound 2016, p. 36).

When it comes to the investigation of job quality in 
research, spanning the past decades and across most dis-
ciplines, the dominant methodological approach to the 
empirical assessment of the relationship between work 
quality exposure and an outcome is the so-called variable-
centred analysis approach (Howard and Hoffman 2017). 
There, a single work factor—such as heavy lifting—denotes 
the variable which is related to an outcome, for example, 
the occurrence of low back pain. In occupational health 
research, this approach may be relevant for identifying sin-
gle occupational risk factors for well-being and health (e.g. 
Burns et  al. 2016; Mäcken 2019; Welsh et  al. 2016). The 
occupational epidemiologist Niedhammer and colleagues 
(2021) have summarised empirical findings based on the 
variable-centred analysis approach in a meta-analysis cov-
ering studies from 2000 to 2020, where the association 
between specific job quality characteristics (single vari-
ables) and health outcomes has been demonstrated.

The variable-centred approach cannot, however, por-
tray a worker’s full working situation in terms of multidi-
mensional job quality exposure (Eurofound 2016; Muñoz 
de Bustillo et  al. 2009). This multidimensional picture 
of work quality, however, may be relevant in research 
and policy, where the aim is to describe and understand 
the overall work situation in the form of states, trends 
and trajectories of distinct occupational groups. Thus, 
occupational epidemiology has in recent years begun 
to statistically identify prototypical constellations of a 
range of physical, psychosocial and organisational work 
exposures in working populations to define and capture 
overall job quality (Bujacz et  al. 2018, 2021; Carr et  al. 
2021; Eurofound 2016; Lowe 2007; van Aerden et  al. 
2015; Vanroelen et  al. 2010). In doing so, these studies 
follow the so-called person-centred analysis approach, 
where—unlike the variable-centred approach—the 
conceptual focus lies on a broad set of a worker’s work 
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characteristics. Such an analysis approach appears to be 
suitable for the investigation of older working popula-
tions in particular, as it has been emphasised by life-span 
and accumulation theorists, that life-long selection pro-
cesses may form and consolidate group patterns in the 
working population (Amick et al. 2016; Dannefer 2003).

Taking into account that multiple working conditions 
also affect the retirement transition (Scharn et al. 2018), and 
that the relevance of certain job quality characteristics may 
vary between countries and age groups (Achatz and Gun-
dert 2017; Eurofound 2016), this person-centred approach 
was applied recently among baby-boomers in Germany to 
obtain a nationally representative typology that allows for 
the investigation of overall job quality among older workers 
approaching retirement age (Hasselhorn et al. 2020). A total 
of five profiles emerged (Hasselhorn et al. 2020). The profiles 
have the advantage of depicting a constellation of relevant 
job quality dimensions, where favourable manifestations of 
certain dimensions may compensate for adverse manifesta-
tions of other ones. This allows for a relative evaluation of 
the work environment of specific groups of older workers 
and for a comprehensive job quality monitoring in the last 
working years, including the investigation of cumulative and 
change effects in the working population. Further, the pro-
files “should provide policymakers with a comprehensive 
input for targeted policies aimed at addressing and improv-
ing job quality” (Eurofound 2016, p. 128).

Thus, to summarise, comprehensive profiles as mentioned 
above allow for the in-depth investigation of combined job 
quality effects in terms of health risks and potentials for later-
life employment participation.

1.2  The mediating role of health
The well-established pathway of poor quality work lead-
ing to early exit from employment is mostly investigated 
by means of ill-health exit routes such as long-term sick-
ness absence (d´Errico et  al. 2021) and disability retire-
ment (Knardahl et al. 2017; Schram et al. 2020; Söderberg 
et al. 2021; van Zon et al. 2022). Interestingly, most stud-
ies implicitly address a health-mediation, without explic-
itly testing for their assumption. However, if the policy 
conclusion from such studies is to invest in the health 
of the older working population, then a differentiated 
understanding of this pathway is needed. Here, a prom-
ising approach may be to follow the early exit pathway 
by explicitly testing for a health-mediation. There is evi-
dence for both direct paths: the path of job quality pre-
dicting health and the path of health predicting early exit 
from work.

The association of job quality with health has been 
investigated extensively in the epidemiological literature, 
and causally demonstrated for physical (Bernard 1997; 
Mayer et al. 2012; Pega et al. 2022) and psychosocial work 

exposures (Bernard 1997; Niedhammer and colleagues 
2021; Theorell et  al. 2015). In his review, Bernard (1997) 
summarised evidence from studies between 1936 and 
1997, and identified common physical workplace fac-
tors that cause selected musculoskeletal disorders. Mayer 
et  al. (2012) provided updated evidence in their system-
atic review covering the years 1975–2009, highlighting 
the negative effects of physical work exposures for shoul-
der/neck problems. Today, physical risk factors are glob-
ally monitored to assess their health consequences for 
the workforce (Pega et  al. 2022). Regarding psychosocial 
working conditions, a recent meta-analysis by Niedham-
mer and colleagues (2021) on studies from 2000 to 2020 
found many such workplace factors to affect a broad range 
of physical and mental health outcomes, thus confirming 
findings from previous decades (c.f. Bernard 1997; Theo-
rell et al. 2015). In conclusion, there is well established evi-
dence for the direct path of job quality predicting health.

Multiple reviews of longitudinal studies confirm that poor 
health is a strong predictor of early exit from work (Scharn 
et al. 2018; van den Berg et al. 2010a; van Rijn et al. 2014). 
The term health, however, represents many concepts which 
can be operationalised and measured in many ways (Medin 
and Alexanderson 2000). Based on own evidence, Wikman 
et al. (2005) emphasise that in public health research differ-
ent health concepts should not be regarded as interchange-
able alternatives. Indeed, several studies indicate differences 
in the magnitude of the effects when comparing the different 
health indicators and their impact on early exit from work 
(de Breij et al. 2020; van den Berg et al. 2010b; van Rijn et al. 
2014). Moreover, in a recent discussion paper on the dif-
ferentiated role of health in the work-retirement transition, 
Hasselhorn et al. (2022) also add that the choice of the work 
exit outcome may influence the strength of the relation of 
poor health with early exit.

In consequence, evidence on the association of job quality 
with health, as well as health with exit from employment var-
ies by the indicators chosen.

To our knowledge, only one study directly investigated 
the health-mediated association of specific working con-
ditions (work control and effort-reward imbalance [ERI]) 
with retirement age (Mäcken 2019). Among 302 workers 
aged 50–65 years, both low work control and poor self-
rated health reduced retirement age directly across two 
time points (in 2004–2014), and direct effects of single 
working conditions on physical health and depressive 
symptoms emerged. However, in neither case was the 
work-retirement association mediated by health (Mäcken 
2019). A strength of the study is that three potential 
health mediators were investigated. However, this was 
done in separate mediation models, which prevents eval-
uation of the mediating role of one specific health com-
ponent in the presence of further health components. A 
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further shortcoming of the study is that only two work 
factors were included and that their change was not con-
sidered. From a prevention perspective, investigating job 
quality change may allow to estimate the interventional 
potential of job quality measures, as physical and mental 
health can be affected differently by changing work expo-
sure and each health component requires different pre-
ventive approaches (Baxter et al. 2021). In conclusion, it 
might be particularly important to consider change of job 
quality and to differentiate between mental and physical 
health in the same analysis.

1.3  Purpose of the present study
To summarise, the health-mediation of job quality 
effects on employment participation has been implicitly 
assumed so far, but requires an explicit investigation 

that considers different health components concur-
rently. Moreover, the concept of job quality applied 
should cover the variety of work exposure constella-
tions of the working population under investigation. 
Therefore, the main aim of the present study is to simul-
taneously assess continuity and change effects of typi-
cal constellations of working conditions (representing 
job quality as in Figs. 1, 2) on employment participation 
in the pre-retirement years, mediated through both 
mental and physical health. In doing so, we assume that 
constant poor job quality will show a health-mediated 
risk of non-employment, as implied by previous stud-
ies (d’Errico et al. 2021; Knardahl et al. 2017; Robroek 
et  al. 2013; Schram et  al. 2020; Söderberg et  al. 2021; 
van Zon et al. 2022). While, to date, little is known on 
change effects when considering job quality as outlined 
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Fig. 1 Content and composition of job quality indices in the present study (established by Hasselhorn et al. 2020)
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above in the older working population in Germany, a 
further study aim was to explore potential health-medi-
ated effects of job quality change.

2  Methods
2.1  Study design and sampling
Data from the `leben in der Arbeit` (lidA) cohort study 
on work, age, health and employment (www. lida- studie. 
de) was used. lidA is a prospective cohort study focussing 
on the transition from work to retirement in two baby-
boomer cohorts in Germany born 1959 or 1965 (Hassel-
horn et al. 2014).

The sample was selected as follows: Prior to data col-
lection, a two-stage random sample was drawn from 
the “integrated employment biographies” (IEB) data-
set, which includes all employees in Germany subject 
to social security. At the first stage, 222 municipalities 
were drawn with probabilities proportional to their size 
and stratified by state and municipal size. At the second 
stage, a simple random sample was drawn per sample 
point, covering employees born 1959 or 1965 and subject 
to social security contributions, thus resulting in a self-
weighting and proportional sample representative for the 
socially insured working population in Germany (exclud-
ing self-employed or sworn civil servants) of the respec-
tive age cohorts in 2009, when initial sampling took place 
(see Hasselhorn et al. 2014, p. 1739; Schröder et al. 2013; 
Steinwede et al. 2015, 2018).

Participants were then surveyed via computer-assisted 
personal interviews at their homes in 2011 (N = 6,585), 
2014 (N = 4,244) and 2018 (N = 3,586). In 2011, the 
response rate was 27.3% (RR5 according to The American 

Association for Public Opinion Research [AAPOR]) and 
the cooperation rate (COOP3) was 32.6% (The American 
Association for Public Opinion Research 2016), which 
is similar to that of comparable studies in Germany (e.g. 
d’Errico et al. 2021).

In the present study, participants were included if 
they participated in all three assessment waves and were 
defined as “employed” in the 2011 and 2014 assessment 
(see Sect. 2.2.3). This way, the association of job quality 
change from 2011 to 2014 and employment participation 
in 2018 can be assessed. This selection reduced the size of 
the final analysis sample to n = 2,952 (see Table 1).

Frequencies not adding up to total sample size per 
characteristic are due to missing values. For details on 
the classification of educational level and employment 
status, see 2.2 Measures.

2.2  Measures
2.2.1  Job quality profiles
This article builds on the above-mentioned typology of 
five job quality profiles for employed baby-boomers in 
Germany by Hasselhorn et  al. (2020), who followed the 
conceptual and methodological approach of the EU-
Agency “Eurofound” (2016). Below, the job quality con-
cept and methodology of Eurofound are outlined. Then, 
the adapted job quality dimensions by Hasselhorn et  al. 
(2020) are described followed by data preparation, the 
actual statistical profile identification and subsequent 
profile assignment. After describing basic features of the 
profiles and its assigned participants, this section closes 
with a depiction of the coding of the final job quality 
change groups based on profile assignment.

Table 1 Sociodemographic characteristics of the lidA sample per assessment and in the final study sample

2011 (N = 6,585) 2014 (N = 4,244) 2018 (N = 3,586) final sample 
(n = 2,952)

n (%) n (%) n (%) n (%)

Cohort

1959 2,908 (44.2) 1,922 (45.3) 1,624 (45.4) 1,353 (45.8)

1965 3,677 (55.8) 2,322 (54.7) 1,956 (54.6) 1,599 (54.2)

Sex

male 3,063 (46.5) 1,915 (45.1) 1,610 (45.0) 1,328 (45.0)

female 3,522 (53.5) 2,329 (54.9) 1,970 (55.0) 1,624 (55.0)

Educational level

low 1,709 (26.2) 952 (22.6) 777 (21.9) 608 (20.7)

medium 3,499 (53.6) 2,358 (56.0) 2,001 (56.3) 1,671 (56.9)

high 1,319 (20.2) 904 (21.5) 778 (21.9) 657 (22.4)

Employment status

employed 6,278 (95.3) 3,976 (93.7) 3,251 (91.5) 2,809 (95.2)

not employed 307 (4.7) 268 (6.3) 303 (8.5) 143 (4.8)

http://www.lida-studie.de
http://www.lida-studie.de
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Eurofound understands job quality as a multidimen-
sional concept comprising seven specific dimensions 
operationalised with one respective index, that (a) is 
developed at the job level, (b) is covering job resources 
and demands, (c) contains observable job features that 
are related to meeting peoples´ needs from work, and 
(d) has been shown to have an independent influence 
on health and well-being (Eurofound 2016, p. 36). More 
specifically, these job quality dimensions are physical 
exposure, work time quality, work intensity, skills and 
discretion, social environment, earnings and prospects. 
They were clustered by Eurofound using a finite mixture 
modelling technique called latent profile analysis (LPA), 
where five profiles emerged as the most suitable profile 
solution for the European working population in the 
depiction of typical constellations of the mentioned job 
quality dimensions (Eurofound 2016).

Based on lidA data from 2011, Hasselhorn et al. (2020) 
reconstructed these seven indices in their dataset and 
added two further dimensions, as they were considered 
to be of particular relevance for the investigation of the 
retirement transition of baby-boomers in Germany (see 
Fig.  1). First, the continued education index was added, 
because so far, extended working lives policies were 
implemented at the expense of training and skill devel-
opment opportunities among older workers (Phillipson 
2019), thus representing an important job resource (or 
risk) specifically in countries with low levels of training 
but high proportions of older workers such as Germany 
(Carmichael and Ercolani 2014; Conen et al. 2012). Sec-
ond, the job quality index “social environment” by Euro-
found (2016) was split in the two components leadership 
quality and social work environment, as the association 
of low leadership quality with poor health is particularly 
pronounced among older working age groups regarding 
mental health (Zoer et al. 2011).

Figure 1 depicts the composition of the job quality indi-
ces used by Hasselhorn et al. (2020) for profile building. 
Except for continued education and earnings, each index 
comprises specific positive or negative job features in the 
form of indicators. Prior to index calculation, all indica-
tors were recoded so that high values represent favour-
able and low values adverse manifestations in accordance 
with the literature.1

Prior to the latent profile analysis and subsequent 
assignment of participants to the identified profiles, 

missing values on single indices were inspected in the 
assessment waves of interest. They were mostly below 
1.0%. For the earnings index, however, they were 19.9% 
in 2011 and 15.9% in 2014, which corresponds to the 
mean refusal rate in Europe to disclose personal income 
(c.f. Eurofound 2016). Thus, all missings were imputed 
using stochastic regression imputation to prevent 
selection bias and ensure high sample size in a data-
set to be used with other statistical programs (Enders 
2010). This applied to 22.9% of the sample in the 2011 
assessment and 18.3% in 2014. With that dataset, a LPA 
was performed on data from the 2011 assessment using 
the software Latent  GOLD® 5.1. A five-profile solu-
tion emerged as the most suitable and substantially 
interpretable solution. Based on the model equation 
obtained from the latent profile model on 2011 data, 
participants were then assigned to a profile in 2011 
and also 2014, based on the highest posterior probabil-
ity (for profile affiliation) obtained from said equation. 
Mean highest posterior probabilities across profiles 
ranged from 0.84 to 0.94 in 2011 and from 0.83 to 0.96 
in 2014, indicating reliable classification. Subsequent 
analyses demonstrated structural stability of the five 
profile solution and external profile validity concerning 
the older working population in Germany (Hasselhorn 
et  al. 2020). Profile features and the assigned work-
ers will be characterised in the following for the 2011 
assessment (see Fig. 2).

The profiles Poor Quality (PQ; 18.7%) and Relaxed 
Manuals (RM; 30.0%) are predominantly manual 

1 The respective indices were calculated as described in the following (weight-
ing indicated in square brackets). The ordinal physical exposure index is the 
summed up indication of working time spend sitting (0 = no, 1 = yes) [1], 
bending, kneeling/lying/working above head [1], lifting heavy loads [1] or 
with repetitive movements (0 = yes, 1 = no, respectively) [1]. Raw sum scores 
were transformed to range 0–100. The ordinal working time quality index 
comprised of the summed up indication (0 = yes, 1 = no) of shift work [1], 
night shifts [1] and having another job [1]. Raw scores were transformed to 

range 0–100. The metric work intensity index consists of the 4-item Copen-
hagen Psychosocial Questionnaire (COPSOQ) scale “quantitative demands” 
[2] and the indication (0 = yes, 1 = no) of frequent interruptions at work [1]. 
After weighting, both components were summed up and transformed to 
range 0–100. The metric skills and discretion index was the mean of the two 
3-item COPSOQ scales “influence at work” [1] and “possibilities for develop-
ment” [1], already ranging from 0–100. The metric social environment index 
comprised the 2-item COPSOQ scale “support from colleagues” [1] with 
range 0–100 and the dichotomous ERI item “receiving acknowledgement 
from colleagues” [1], where absence was coded with 0 and presence with 100. 
The arithmetic mean was computed with range 0–100. The metric quality 
of leadership index comprised the 3-item COPSOQ scale “quality of leader-
ship” [3] with range 0–100 and the ERI item “distress due to lack of recog-
nition from superior” [1], where presence of recognition was coded with 25. 
Lack of recognition was coded according to the distress induced, namely “not 
at all” = 25, “moderate” = 16.67, “strong” = 8.33 and “very strong” = 0, respec-
tively. The COPSOQ scale was multiplied with 0.75 to achieve the intended 
triple weighting and both components were summed up, resulting in an index 
with range 0–100. Participation in continued education in the last 12 months 
was a dichotomous item (0 = no and 1 = yes). The metric earnings index was 
calculated as the monthly equivalised household net income. The ordinal 
prospects index was the summed up indication of fixed-term work contract 
[1], recent job cuts/dismissals in enterprise [1], risk of losing one´s job [1], 
promotion prospects [1] and chances for occupational advancement (0 = yes, 
1 = no, respectively) [1]. Raw sum scores were transformed to range 0–100. In 
the final latent profile analysis, the mixed measurement levels per index were 
specified accordingly.

Footnote 1 (continued)
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profiles. Workers in PQ are adversely exposed to all job 
quality dimensions included. In contrast, workers in 
RM have favourable work intensity and social resources 
(c.f. Fig. 2). Importantly, older workers to whom those 
two profiles apply do not differ with respect to soci-
odemographic characteristics such as educational level, 
manual work and task complexity level (Hasselhorn 
et al. 2020). However, profile validation linking the pro-
files to work- and health-related outcomes showed that 
PQ represents an adverse and RM a favourable profile 
(c.f. Hasselhorn et al. 2020; Stiller et al. 2021). The pro-
files Strained non-Manual (SnM; 15.5%) and Smooth 
Running (SR; 32.9%) are predominantly non-manual 
profiles. Workers in SnM display a complementary 
job quality constellation to those in RM, while work-
ers in SR are favourably exposed to almost all job qual-
ity dimensions. As with the two manual profiles, SnM 
and SR also share the same sociodemographic charac-
teristics such as higher educational level, non-manual 
jobs and medium to high task complexity levels. Profile 
validation showed that SnM represents an adverse and 
SR a favourable profile. Finally, the profile High Flying 
(HF; 2.9%) displays extremely high earnings, otherwise 
it resembles the SR profile (Hasselhorn et al. 2020). To 
summarise, these profiles capture distinct overall job 
quality in the heterogeneous older workforce in Ger-
many while differentiating between manual and non-
manual work at the same time.

For the present analyses, the small HF and the large 
SR profile were merged as it would otherwise result in 
5 × 5 = 25 change groups with some group sizes not being 
eligible for any statistical analyses. Eventhough both pro-
files were previously shown to be conceptually distinct 
(c.f. Hasselhorn et  al. 2020), they have similar job qual-
ity constellations. Thus, merging both profiles addition-
ally facilitates interpretability and consequently reduced 
the overall complexity of the results (c.f. Stiller et  al. 
2021). Job quality change from 2011 to 2014 was coded 
according to the respective profile assignments, yielding 
4 × 4 = 16 final change groups, eight for initially manual 
and eight for non-manual workers:

Initially manual change groups (n = 1,323).

• PQ-PQ (– –): adverse (–) manual to adverse (–) 
manual profile

• PQ-SnM (–  –): adverse (–) manual to adverse (–) 
non-manual profile

• PQ-RM (– +): adverse (−) manual to favourable (+) 
manual profile

• PQ-SR (− +): adverse (−) manual to favourable (+) 
non-manual profile

• RM-PQ (+ −): favourable (+) manual to adverse (−) 
manual profile

• RM-SnM (+ −): favourable (+) manual to adverse 
(−) non-manual profile

• RM-SR (+ +): favourable (+) manual to favourable 
(+) non-manual profile

• RM-RM (+ +): favourable (+) manual to favourable 
(+) manual profile (= reference group)

Initially non-manual change groups (n = 1,629).

• SnM-PQ (− −): adverse (−) non-manual to adverse 
(−) manual profile

• SnM-SnM (− −): adverse (−) non-manual to adverse 
(−) non-manual profile

• SnM-RM (− +): adverse (−) non-manual to favour-
able (+) manual profile

• SnM-SR (− +): adverse (−) non-manual to favour-
able (+) non-manual profile

• SR-PQ (+ −): favourable (+) non-manual to adverse 
(−) manual profile

• SR-SnM (+ −): favourable (+) non-manual to 
adverse (−) non-manual profile

• SR-RM (+ +): favourable (+) non-manual to favour-
able (+) manual profile

• SR-SR (+ +): favourable (+) non-manual to favour-
able (+) non-manual profile (= reference group)

2.2.2  Mental and physical health
Health was assessed with the German adaptation of the 
internationally well-established Short Form Health Sur-
vey (SF-12v2; Nübling et al. 2006). The SF-12v2 captures 
a mental and a physical health component summary 
across 12 self-report items with three to five ordered 
response categories. Sum scores per component range 
from 0 to 100 with higher scores indicating better health.

2.2.3  Non‑employment
Non-employment represented the outcome measure and 
was based on self-reported employment status assessed 
in 2018. Participants reporting full-time- (≥ 35  h per 
week), part-time-/marginal employment or participa-
tion in a job creation scheme, including those receiving 
partial disability pension, were classified as employed 
(coded = 0). Those reporting a qualification meas-
ure, unemployment/job search, long-term sick-listed 
(≥ 6 weeks/medical rehabilitation), other (e.g. homemak-
ers), early retirement or those receiving full disability 
pension were classified as not employed (coded = 1).

2.2.4  Covariates
In order to describe basic sample characteristics, edu-
cational level was assessed by an ordinal 8-point index 
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combining highest school-leaving qualification and 
highest vocational training qualification as suggested 
by Jöckel et al. (1998), and trichotomised for reasons of 
clarity as follows: the category “low educational level” 
represented workers with no qualification, vocational 
operational education or off-the-job training. “Medium 
educational level” comprised workers with technical and 
master school, and the category “high educational level” 
comprised higher vocational education or university 
education.

To account for potential confounding due to age and 
sex differences in employment participation in the sam-
ple under study (c.f. Table  2), birth cohort (coding: 
0 = 1965, 1 = 1959) and sex (0 = male, 1 = female) were 
included as covariates in the separate mediation models 
for manuals and non-manuals, respectively (see Fig. 3 for 
graphical depiction).

2.3  Statistical analyses
Statistical analyses encompassed several steps. First, 
mean health levels in 2014 and frequencies for non-
employment in 2018 were inspected descriptively and 
odds ratios (OR) with 95% confidence intervals were 
calculated to assess the direct association of job quality 
with non-employment, which were tested with binary 
logistic regression analyses (controlling for cohort and 
sex). Next, testing for the assumed mediation encom-
passed two steps. First, we verified basic profile effects 
for non-employment in 2018 by calculating the media-
tion model only with profile assignment in 2011 as the 
exposure, and with mental and physical health in 2014 as 
parallel (not sequential) mediators as in the final models 
(controlling for cohort and sex; see Fig. 3). We considered 
this prior step necessary, in order to demonstrate that 
(a) the profiles themselves display adverse or favourable 
overall job quality regardless of the investigated continu-
ity and change effects on health and non-employment in 
the final analyses, and (b) to be able to compare change 
effects, as in the final mediation models health and the 
second profile assignment coincide in 2014. Hereafter, we 
finally investigated exposure effects of job quality conti-
nuity and change, respectively, between 2011 and 2014 
on non-employment in 2018, again, with mental and 
physical health in 2014 as parallel mediators and control-
ling for cohort and sex (see Fig. 3). Due to different scal-
ing of the mediator and the outcome measures, ordinary 
least square regression models were fitted for mental 
and physical health and unstandardised regression coef-
ficients B with 95% confidence intervals were reported. In 
contrast, binary logistic regression models were fitted for 
non-employment as the outcome and OR with 95% confi-
dence intervals were reported.

Indirect effects were calculated using the “product 
method” following Rijnhart et  al. (2019) and their sta-
tistical significance was assessed with 95% percentile 
bootstrap confidence intervals (10,000 draws). When 
applying the product method (also: product-of-coeffi-
cients method) two regressions are employed. In the first 
one, the mediators are regressed on the exposure vari-
able and covariates. In the second one, the outcome is 
regressed on the exposure variable, both mediators and 
the covariates. The indirect exposure effect on the out-
come is then taken as the product of the effect of the 
exposure on the respective mediator times the effect of 
the respective mediator on the outcome, which is the 
preferred indirect effect estimator for models with a con-
tinuous mediator and a binary outcome (Rijnhart et  al. 
2019).

To account for attrition between the three assessment 
waves, additional sensitivity analyses were performed 
afterwards as described in the following: a potential 
selection bias was checked concerning attrition in job 
quality profiles between 2011 and 2014, and tested with 
binary logistic regressions (coding of dependent variable: 
0 = participation in 2014, 1 = attrition between 2011 and 
2014). In addition, and to check for a potential health bias 
due to attrition across profiles between 2011 and 2014, 
mean mental and physical health levels as the dependent 
variables were compared across assignment to one of the 
final four job quality profiles in 2011 (PQ/RM/SnM/SR) 
and participation status in 2014 (yes/no) using a two-way 
analysis of variances.

All mediation analyses were performed using the PRO-
CESS Macro 4.0 for SPSS (Hayes 2017), the remaining 
analyses were done using IBM SPSS Statistics  27®.

3  3. Results
3.1  Descriptive statistics
Of the participants, 52.4% remained in or changed 
between favourable job quality profiles (RM-RM, SR-SR, 
RM-SR, SR-RM; Table  2). For adverse profiles, this was 
18.9% (PQ-PQ, SnM-SnM, PQ-SnM, SnM-PQ). A change 
from adverse to favourable job quality applied to 14.6% 
of the workers (PQ-RM, PQ-SR, SnM-RM, SnM-SR) 
and 14.4% changed from favourable to adverse job qual-
ity (RM-PQ, RM-SnM, SR-PQ, SR-SnM). Groups with 
changes from manual to non-manual profiles and vice 
versa, comprised 11.9% and 10.1% of the sample.

Regarding initially manuals, mental health was lowest 
when staying in adverse profiles and highest for those in 
constantly favourable profiles or when changing to non-
manual favourable profiles (Table 2). Physical health was 
lowest when staying in the adverse profile and highest 
among those changing from favourable manual to non-
manual profiles. Significant associations were observed 
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for groups with the highest frequency of non-employ-
ment in 2018, namely manuals in constant adverse job 
quality (12.3%; OR = 2.46, 95% CI [1.39; 4.34]) or when 
changing to the adverse profile (10.8%; OR = 2.04, 95% CI 
[1.03; 4.06]). Non-employment was least frequent when 
changing from the favourable manual to the non-manual 
profile (2.3%).

A similar pattern emerged for initially non-manuals 
(Table  2). Here, mental health was lowest when chang-
ing from the adverse profile to the corresponding adverse 
manual profile and highest when staying in or changing 
to favourable profiles. Physical health was lowest when 
changing to the adverse manual profile and highest when 

staying in non-manual profiles. Among those changing 
from the adverse to manual profiles, non-employment 
was somewhat more frequent (6.3% and 8.9%).

3.2  Mediation analyses of job quality effects
Prior to the final mediation analyses, health-mediation 
of job quality in 2011 on non-employment in 2018 was 
tested to verify adversity and favourability of the pro-
files and to establish a causal relationship with con-
secutive non-employment. Compared to the favourable 
non-manual profile (SR), the adverse manual profile 
was directly associated with an increased risk of non-
employment seven years later (PQ: OR = 1.88, 95% CI 

Table 2 Descriptive statistics for job quality change groups from 2011 to 2014, health levels in 2014 and non-employment in 2018

Note. N = 2,952; OR = odds ratio; 95% CI = 95% confidence interval; ref = reference category; a separate logistic regression models for manual and non-manual 
change groups, respectively, and adjusted for cohort and sex (significant OR at p < 0.05 in bold); b exact frequency with n < 3 cannot be displayed for reasons of legal 
data protection; PQ-PQ = Poor Quality 2011 + 2014, PQ-RM = Poor Quality 2011/Relaxed Manual 2014, PQ-SnM = Poor Quality 2011/Strained non-Manual 2014, 
PQ-SR = Poor Quality 2011/Smooth Running 2014, RM-PQ = Relaxed Manual 2011/Poor Quality 2014, RM-RM = Relaxed Manual 2011 + 2014, RM-SnM = Relaxed 
Manual 2011/Strained non-Manual 2014, RM-SR = Relaxed Manual 2011/Smooth Running 2014; SnM-PQ = Strained non-Manual 2011/Poor Quality 2014, 
SnM-RM = Strained non-Manual 2011/Relaxed Manual 2014, SnM-SnM = Strained non-Manual 2011 + 2014, SnM-SR = Strained non-Manual 2011/Smooth Running 
2014, SR-PQ = Smooth Running 2011/Poor Quality 2014, SR-RM = Smooth Running 2011/Relaxed Manual 2014, SR-SnM = Smooth Running 2011/Strained non-
Manual 2014, SR-SR = Smooth Running 2011 + 2014; (– –) denotes adverse job quality in 2011 and 2014, (– +) adverse job quality in 2011 and favourable quality in 
2014, (+ –) favourable quality in 2011 and adverse quality in 2014, and (+ +) favourable job quality in 2011 and 2014.

n % of N Health levels in 2014 Employed in 2018 ORa [95% CI]

mental physical yes no

M (SD) M (SD) n (%) n (%)

Cohort

1959 1,353 45.8 50.9 (10.5) 48.9 (9.2) 1,268 (93.7) 85 (6.3)

1965 1,599 54.2 50.1 (9.9) 50.5 (8.7) 1,541 (96.4) 58 (3.6)

Sex

Male 1,328 44.9 51.6 (9.6) 50.3 (8.7) 1,272 (95.8) 56 (4.2)

Female 1,624 55.1 49.5 (10.5) 49.4 (9.2) 1,537 (94.6) 87 (5.4)

Job quality groups:

Initially manual

PQ-PQ (− −) 228 7.7 46.1 (11.2) 45.8 (9.3) 200 (87.7) 28 (12.3) 2.46 [1.39; 4.34]
PQ-SnM (− −) 74 2.5 47.1 (10.6) 48.2 (9.0) 71 (95.9) 3 (4.1) 0.70 [0.20; 2.37]

PQ-RM (− +) 164 5.6 50.7 (9.2) 47.5 (8.7) 156 (95.1) 8 (4.9) 0.86 [0.38; 1.95]

PQ-SR (− +) 45 1.5 52.5 (9.9) 48.4 (7.2) 42 (93.3) 3 (6.7) 1.28 [0.37; 4.45]

RM-PQ (+ −) 130 4.4 48.1 (9.8) 47.4 (9.4) 116 (89.2) 14 (10.8) 2.04 [1.03; 4.06]
RM-SnM (+ −) 60 2.0 48.3 (11.5) 50.5 (9.4) b b b b 0.56 [0.13; 2.43]

RM-SR (+ +) 175 5.9 52.4 (9.5) 51.3 (8.4) 171 (97.7) 4 (2.3) 0.39 [0.14; 1.15]

RM-RM (+ +) 447 15.1 52.5 (8.7) 48.1 (8.7) 422 (94.4) 25 (5.6) (ref )

Initially non-manual

SnM-PQ (− −) 63 2.1 43.9 (10.7) 46.5 (10.2) 59 (93.7) 4 (6.3) 1.77 [0.59; 5.26]

SnM-SnM (− −) 198 6.6 47.2 (10.4) 50.7 (9.0) 194 (98.0) 4 (2.0) 0.56 [0.19; 1.62]

SnM-RM (− +) 56 1.9 50.6 (11.8) 48.9 (8.6) 51 (91.1) 5 (8.9) 2.54 [0.94; 6.91]

SnM-SR (− +) 166 5.6 51.0 (9.1) 52.1 (8.2) 162 (97.6) 4 (2.4) 0.66 [0.23; 1.90]

SR-PQ (+ −) 40 1.4 46.7 (11.2) 47.8 (10.3) b b b b 1.24 [0.28; 5.44]

SR-SnM (+ −) 194 6.6 48.2 (11.0) 51.8 (8.5) 188 (96.9) 6 (3.1) 0.84 [0.34; 2.06]

SR-RM (+ +) 139 4.7 51.4 (10.1) 49.5 (9.3) 136 (97.8) 3 (2.2) 0.62 [0.19; 2.08]

SR-SR (+ +) 773 26.7 52.7 (9.5) 52.0 (8.4) 745 (96.4) 28 (3.6) (ref )
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[1.18; 3.00]; Table  3). Regarding indirect effects, both 
adverse profiles were significantly associated with an 
increased risk of non-employment mediated through 
lower mental health (PQ: OR = 1.15, 95% CI [1.07; 
1.24]; SnM: OR = 1.13, 95% CI [1.06; 1.22]). Lower 
physical health mediated this risk for all profiles, 
although to a stronger extent for manual profiles (PQ: 
OR = 1.22, 95% CI [1.11; 1.34]; RM: OR = 1.12, 95% 
CI [1.06; 1.19]; SnM: OR = 1.04, 95% CI [1.00; 1.10]; 
Table  3). Thus, adverse job quality is associated with 
non-employment through mental health over time, 

while it is particularly the manual character of job qual-
ity that is associated with non-employment through 
physical health at the same time.

In a final step, health-mediation of job quality expo-
sure from 2011 to 2014 on non-employment was tested 
in separate models for initially manual and non-manual 
groups respectively (Tables 4, 5). Among manual groups 
and in comparison to constant favourable exposure (RM-
RM), those initially exposed to adverse job quality had 
a significantly increased risk of later non-employment 
through lower mental health when job quality remained 
adverse (PQ-PQ: OR = 1.44, 95% CI [1.23; 1.76], PQ-
SnM: OR = 1.36, 95% CI [1.15; 1.70]; Table 4). The risk of 
later non-employment was less pronounced when chang-
ing to favourable job quality (PQ-RM: OR = 1.11, 95% CI 
[1.01; 1.24]). At the same time, those initially exposed to 
favourable job quality had a significantly increased risk 
mediated through lower mental health when job quality 
changed to adverse (RM-PQ: OR = 1.29, 95% CI [1.14; 
1.51], RM-SnM: OR = 1.25, 95% CI [1.05; 1.55]). In addi-
tion, constant adverse manual job quality was associ-
ated with an increased risk of non-employment through 
lower physical health (PQ-PQ: OR = 1.11, 95% CI [1.03; 
1.22]. This risk was significantly reduced, when those 
with favourable job quality changed to the favourable 
non-manual profile (RM-SR: OR = 0.87, 95% CI [0.78; 
0.95]. It has to be noted though, that the significant indi-
rect effects found among the manual change groups were 
consistently of small size.

mental 
health 2014

physical 
health 2014

non-
employment

2018

cohort

sex

job quality
2011 to 2014

e

e

e

Fig. 3 Parallel mediation models for job quality effects on 
non-employment. The models are separated for the respective 
manual and non-manual change groups according to their profile 
assignment in 2011 and 2014

Table 3 Estimates for parallel health-mediation of job quality in 2011 on non-employment in 2018

N = 2,952; all effects adjusted for cohort and sex; coefficients significant at p < 0.05 are presented in bold; B = unstandardised linear regression coefficient; OR = odds 
ratio; 95% CI = 95% confidence interval; ref = reference category; PQ = Poor Quality, RM = Relaxed Manual, SnM = Strained non-Manual, SR = Smooth Running.

Direct effect estimates Mental health Physical health Non-employment

B [95% CI] B [95% CI] OR [95% CI]

Job quality in 2011

PQ (n = 511) − 3.01 [− 4.10; − 1.91] − 4.63 [− 5.55; − 3.72] 1.88 [1.18; 3.00]
RM (n = 812) 0.05 [− 0.82; 0.92] − 2.65 [− 3.44; − 1.86] 1.52 [0.97; 2.37]

SnM (n = 483) − 3.19 [− 4.21; − 2.10] − 1.09 [− 2.04; − 0.14] 0.86 [0.48; 1.56]

SR (n = 1,146) (ref ) – (ref ) – (ref ) –

Mental health (n = 2,952) 0.96 [0.95; 0.97]
Physical health (n = 2,952) 0.96 [0.94; 0.98]

Indirect effect estimates Mental health on Non-employment Physical health on Non-employment

OR [95% CI] OR [95% CI]

Job quality in 2011

PQ (n = 511) 1.15 [1.07; 1.24] 1.22 [1.11; 1.34]
RM (n = 812) 1.00 [0.96; 1.03] 1.12 [1.06; 1.19]
SnM (n = 483) 1.13 [1.06; 1.22] 1.04 [1.00; 1.10]
SR (n = 1,146) (ref ) – (ref ) –
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Among non-manual groups and in comparison to con-
stant favourable exposure (SR-SR), data indicated con-
sistently that changing to manual profiles—regardless 
of the previous quality of non-manual exposure—was 
associated with an increased risk of non-employment 
through lower physical health. However, this trend con-
sistently missed statistical significance (Table 5).

3.3  Sensitivity analyses
Overall attrition between 2011 and 2014 was 35.6%, 
between 2014 and 2018 it was 15.5%. As depicted in 
Table  1, the proportion of non-employed participants 
was significantly reduced in the final study sample (4.8%) 
compared to the total 2018 sample (8.5%), χ2(1) = 50.73, 
p < 0.001. An inspection of the raw data (not shown) 
regarding attrition among participants in job quality pro-
files showed that from 2011 to 2014 attrition in PQ was 

37.7% and in RM 38.9%, whereas in SnM it was 31.8% 
and in SR 31.9%. When investigating attrition statisti-
cally, profile assignment in 2011 to PQ (OR = 1.29, 95% 
CI [1.12; 1.50]) and RM (OR = 1.36, 95% CI [1.20; 1.55]) 
both predicted attrition until 2014 significantly (in refer-
ence to SR).

The two-way analysis of variances for mental health 
as the dependent variable showed a main effect 
for profile assignment in 2011, F(3; 6232) = 88.09, 
p < 0.001, η2 = 0.04, but not for participation status, 
F(1; 6,232) = 1.40, p = 0.237, and no interaction, F(3; 
6,232) = 1.03, p = 0.379 (raw data not shown). The same 
pattern emerged for physical health as the dependent 
variable, with a main effect for profile assignment, F(3; 
6,232) = 79.14, p < 0.001, η2 = 0.04, but not for participa-
tion status, F(1; 6,232) = 0.35, p = 0.556, and no interac-
tion, F(3; 6,232) = 0.51, p = 0.676.

Table 4 Estimates among initially manual groups for parallel health-mediation of job quality from 2011 to 2014 on non-employment 
in 2018

N = 1,323; all effects adjusted for cohort and sex; coefficients significant at p < 0.05 are presented in bold; B = unstandardised linear regression coefficient; 
OR = odds ratio; 95% CI = 95% confidence interval; ref = reference category; PQ-PQ = Poor Quality 2011 + 2014, PQ-RM = Poor Quality 2011/Relaxed Manual 2014, 
PQ-SnM = Poor Quality 2011/Strained non-Manual 2014, PQ-SR = Poor Quality 2011/Smooth Running 2014, RM-PQ = Relaxed Manual 2011/Poor Quality 2014, 
RM-RM = Relaxed Manual 2011 + 2014, RM-SnM = Relaxed Manual 2011/Strained non-Manual 2014, RM-SR = Relaxed Manual 2011/Smooth Running 2014; (– –) 
denotes adverse job quality in 2011 and 2014, (– +) adverse job quality in 2011 and favourable quality in 2014, (+ –) favourable quality in 2011 and adverse quality in 
2014, and (+ +) favourable job quality in 2011 and 2014.

Direct effect estimates n Mental health  (R2 = 0.09) Physical health  (R2 = 0.05) Non-employment 
(Nagelkerke 
 R2 = 0.13)

B [95% CI] B [95% CI] OR [95% CI]

Job quality change group

PQ-PQ (– –) 228 −6.45 [−8.09; −4.80] −2.38 [−3.82; −0.94] 1.50 [0.82; 2.74]

PQ-SnM (– –) 74 −5.49 [−7.99; −2.98] 0.21 [−2.00; 2.43] 0.50 [0.15; 1.75]

PQ-RM (– +) 164 −1.76 [−3.83; −0.15] −0.64 [−2.19; 0.92] 0.74 [0.32; 1.69]

PQ-SR (– +) 45 −0.07 [−3.12; 2.98] 0.11 [−2.17; 2.38] 1.23 [0.35; 4.36]

RM-PQ (+ –) 130 −4.45 [−6.26; −2.61] −0.72 [−2.53; 1.10] 1.49 [0.73; 3.05]

RM-SnM (+ –) 60 −3.90 [−6.93; −0.87] 2.47 [−0.05; 4.99] 0.46 [0.10; 2.05]

RM-SR (+ +) 175 0.08 [−1.54; 1.70] 3.13 [1.64; 4.62] 0.45 [0.15; 1.32]

RM-RM (+ +) 447 (ref ) – (ref ) – (ref ) –

Mental health 1,323 0.95 [0.92; 0.97]
Physical health 1,323 0.96 [0.94; 0.98]

Indirect effect estimates n Mental health on Non-
employment

Physical health on Non-
employment

OR [95% CI] OR [95% CI]

Job quality change group

PQ-PQ (– –) 288 1.44 [1.23; 1.76] 1.11 [1.03; 1.22]
PQ-SnM (– –) 74 1.36 [1.15; 1.70] 0.99 [0.90; 1.10]

PQ-RM (– +) 164 1.11 [1.01; 1.24] 1.03 [0.96; 1.11]

PQ-SR (– +) 45 1.00 [0.84; 1.20] 1.00 [0.90; 1.10]

RM-PQ (+ –) 130 1.29 [1.14; 1.51] 1.03 [0.96; 1.13]

RM-SnM (+ –) 60 1.25 [1.05; 1.55] 0.90 [0.78; 1.00]

RM-SR (+ +) 175 1.00 [0.91; 1.10] 0.87 [0.78; 0.95]
RM-RM (+ +) 447 (ref ) – (ref ) –
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To summarise, these results indicate sample selection 
between 2011 and 2014 among workers in both man-
ual job quality profiles due to attrition, which may have 
reduced the proportion of non-employed participants in 
the final analytical sample. There was no additional bias 
resulting from baseline mental and physical health differ-
ences among those lost through attrition until 2014.

4  Discussion
This study revealed different health-mediated associa-
tions of job quality change with non-employment in a 
national representative sample of older employees in 
Germany. Among initially manual workers, constant 
poor job quality was associated with a higher risk of 
non-employment, mediated through both poor men-
tal and physical health; for deteriorating or improving 

job quality, this risk was mediated through poor mental 
health only. When changing from good manual to good 
non-manual work, the risk of non-employment was 
reduced, an effect mediated by better physical health. 
Among job quality groups of initially non-manual 
workers, no health-mediated risks of non-employment 
were found. The results underscore specific mental and 
physical vulnerabilities of manuals, with the consecu-
tive risk of health-related early exit from paid employ-
ment (Hasselhorn 2020; Ní Léime et al. 2020; Phillipson 
2019).

In the following, four main findings of the present 
study will be discussed:

• constant and temporary poor job quality does pre-
dominantly affect mental health,

Table 5 Estimates among initially non-manual groups for parallel health-mediation of job quality from 2011 to 2014 on non-
employment in 2018

N = 1,629; all effects adjusted for cohort and sex; coefficients significant at p < 0.05 are presented in bold; B = unstandardised linear regression coefficient; OR = odds 
ratio; 95% CI = 95% confidence interval; ref = reference category; SnM-PQ = Strained non-Manual 2011/Poor Quality 2014, SnM-RM = Strained non-Manual 2011/
Relaxed Manual 2014, SnM-SnM = Strained non-Manual 2011 + 2014, SnM-SR = Strained non-Manual 2011/Smooth Running 2014, SR-PQ = Smooth Running 2011/
Poor Quality 2014, SR-RM = Smooth Running 2011/Relaxed Manual 2014, SR-SnM = Smooth Running 2011/Strained non-Manual 2014, SR-SR = Smooth Running 
2011 + 2014; (– –) denotes adverse job quality in 2011 and 2014, (– +) adverse job quality in 2011 and favourable quality in 2014, (+ –) favourable quality in 2011 and 
adverse quality in 2014, and (+ +) favourable job quality in 2011 and 2014.

Direct effect estimates n Mental health  (R2 = 0.07) Physical health  (R2 = 0.07) Non-employment 
(Nagelkerke 
 R2 = 0.05)

B [95% CI] B [95% CI] OR [95% CI]

Job quality change group

SnM-PQ (– –) 63 − 8.46 [− 11.22; − 5.70] − 5.32 [− 7.98; − 2.66] 1.28 [0.41; 4.00]

SnM-SnM (– –) 198 − 5.49 [− 7.07; − 3.91] 1.33 [− 2.71; 0.06] 0.49 [0.17; 1.43]

SnM-RM (– +) 56 − 1.94 [− 5.13; 1.26] − 2.96 [− 5.27; − 0.65] 2.25 [0.82; 6.17]

SnM-SR (– +) 166 − 1.55 [− 3.09; − 0.00] 0.14 [− 1.25; 1.54] 0.65 [0.22; 1.89]

SR-PQ (+ –) 40 − 5.75 [− 9.35; − 2.14] − 3.74 [− 6.95; − 0.53] 0.97 [0.22; 4.36]

SR-RM (+ +) 139 − 1.08 [− 2.89; 0.75] − 2.51 [− 4.18; − 0.85] 0.56 [0.17; 1.90]

SR-SnM (+ –) 194 − 4.41 [− 6.10; − 2.72] − 0.10 [− 1.43; 1.23] 0.79 [0.32; 1.95]

SR-SR (+ +) 773 (ref ) – (ref ) – (ref ) –

Mental health 1,629 0.98 [0.96; 1.01]

Physical health 1,629 0.96 [0.94; 1.00]

Indirect effect estimates n Mental health on Non-
employment

Physical health on Non-
employment

OR [95% CI] OR [95% CI]

Job quality change group

SnM-PQ (– –) 63 1.15 [0.91; 1.45] 1.19 [0.98; 1.50]

SnM-SnM (– –) 198 1.10 [0.94; 1.27] 1.05 [0.99; 1.14]

SnM-RM (– +) 56 1.03 [0.97; 1.15] 1.10 [0.99; 1.28]

SnM-SR (– +) 166 1.03 [0.98; 1.09] 1.00 [0.94; 1.05]

SR-PQ (+ –) 40 1.10 [0.94; 1.32] 1.13 [0.99; 1.39]

SR-RM (+ +) 139 1.02 [0.98; 1.08] 1.09 [0.99; 1.22]

SR-SnM (+ –) 194 1.08 [0.96; 1.22] 1.00 [0.95; 1.06]

SR-SR (+ +) 773 (ref ) – (ref ) –
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• manual work does predominantly affect physical 
health,

• the effect of job quality on non-employment in later 
working life is particularly health-mediated,

• confirmation of change effects of job quality on 
health and employment.

4.1  Health-mediation of job quality effects
Our findings indicate an effect of job quality on employ-
ment in later working life, which is mainly attributed to 
health as implicated in previous studies (d’Errico et  al. 
2021; Knardahl et al. 2017; Robroek et al. 2013; Schram 
et  al. 2020; Söderberg et  al. 2021; van Zon et  al. 2022). 
Yet, the findings emphasise that both work and health 
need to be looked at in a differentiated way, particularly 
in times of extended working lives.

Regarding mental health, we found that adversity 
affected health, both among manual and non-manual 
workers, respectively. Thereby, a gradient was observed: 
the association was weaker when job quality improved 
and it was absent when job quality remained favourable. 
This suggests that interruption of adverse exposure may 
allow for mental health recovery and prevent increased 
risk of non-employment. Since mental health was not 
associated with non-employment among non-manuals, 
this applies to manuals only.

Regarding physical health, we found that it was mainly 
the manual character of work affecting health. Con-
stant exposure to adverse manual work was associated 
with poorer physical health. This association was absent 
among those changing to non-manual work and physical 
health even improved when moving from already favour-
able manual to non-manual work. Concurrently, physical 
health among non-manuals was poorer when changing to 
manual work, but when remaining in non-manual work, 
no physical health effects were observed. This pattern of 
findings suggests that interruption of physical strain may 
allow for recovery and prevent increased risk of non-
employment. Over and above, the change from favour-
able manual to non-manual work may have the potential 
to enhance physical health with a consecutive positive 
effect on employment. Among initially non-manual 
groups, the findings consistently indicate a complemen-
tary trend.

In contrast to our findings, the only study explicitly 
investigating health-mediated effects of work factors on 
retirement did not find evidence for it (Mäcken 2019). 
This might be attributed to the limited consideration of 
working conditions and above, on the separate—and not 
parallel—examination of the health measures used (c.f. 
Mäcken 2019).

4.2  Job quality change
This study confirmed continuity and change effects of 
job quality on non-employment in later working life, 
and these effects are particularly health-mediated. To 
our knowledge, this has never been investigated before. 
However, two studies have investigated effects of job 
quality accumulation on health among older workers, 
but with different conceptual approaches to job qual-
ity. Welsh et  al. (2016) used four single psychosocial 
work exposures only and conceptualised accumulation 
as the presence of two or more characteristics at annual 
assessments across eight years. In contrast to the refer-
ence groups, a significant decline of self-rated health, 
mental and physical health was found for older workers 
in constantly poor quality jobs. Burns et  al. (2016) con-
ceptualised job quality accumulation as the presence or 
absence of high job strain at three time points during an 
eight-year assessment period. While constant exposure 
to high job strain was associated with continued depres-
sion, onset or termination of job strain were followed by 
onset or remission of depression, respectively. Thus, both 
studies confirm long-term effects of job quality on later-
life health, but do not link potential health consequences 
to employment participation.

4.3  Implications
Our research findings have different implications on the 
individual, organisational and national level. For older 
workers, the findings confirm that continued employ-
ment under poor working conditions is associated with 
higher risks of poor health, followed by higher risks of 
non-employment. Previous analyses of lidA data have 
shown that employer changes may help to substantially 
improve job quality, work ability and health (Garthe and 
Hasselhorn 2021). Many changers in this study had low 
occupational status, however, it should also be acknowl-
edged that many workers in poor quality work find them-
selves in job lock situations (Garthe and Hasselhorn 
2021). Organisations may learn from our findings that 
particularly among older manual workers the deteriora-
tion of job quality leads to psychological strain and that 
the reduction of physical work exposure is beneficial to 
the physical health of the workers. As a consequence, 
these health changes may affect the future employability 
of their workers. With respect to the national perspec-
tive, researchers have concluded that in most countries 
today, extended working lives measures are primarily 
focused on employment and exit ages and do not con-
sider work quality and individual resources (Hasselhorn 
2020; Ní Léime et  al. 2020; Phillipson 2019). Our find-
ings, however, clearly demonstrate the interrelationship 
of job quality and employment participation among older 
workers. The reflection of the association of job quality, 
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health and employment in policy may not only advance 
sustainability of such measures, but also increase the 
quality of life for many disadvantaged workers, thereby 
contributing to increase overall fairness of extended 
working lives policies.

Moreover, the assessment approach applied in the pre-
sent study may stimulate the interdisciplinary scientific 
debate on the challenges associated with the measure-
ment of job quality. Both approaches, the variable-cen-
tred and the person-centred analysis approach, have 
their strengths, weaknesses and their specific fields of 
application. With respect to the variable-centred analy-
sis approach, a clear advantage of measuring single work 
factors lies in the possibility to detect and quantify main 
effects, cumulative effects as well as interactions (such as 
synergistic and buffering effects) between selected work 
characteristics with respect to health or employment 
outcomes. This approach is of particular relevance for 
preventive action at the work level.

However, it has been discussed  recently by d´Errico 
et  al. (2021), that single work factors show substantial 
conceptual and empirical overlap, especially within the 
physical and psychosocial work domains, respectively. 
This can pose serious statistical challenges, leading to the 
variables´ conceptual distinctiveness and interdependen-
cies not being understood (d´Errico et  al. 2021). A fur-
ther notion is added by Knardahl et al. (2017), who point 
out that the effect found for a single job quality factor 
may be attributable to other correlated characteristics, 
even though these may not have been considered in the 
analysis. For example, workers exposed to shift work, 
such as in production or health-care, are often exposed 
to mechanical and chemical strains. Finally, Garthe 
and Hasselhorn (2021) describe the phenomenon that 
work factors change in concurrence. When investigat-
ing employer change among older workers in Germany, 
immediate secondary positive effects were found among 
the changers for all psychosocial variables assessed, 
namely leadership quality, support from colleagues, pos-
sibilities for development, influence at work and quanti-
tative demands (Garthe and Hasselhorn 2021). Thus, the 
concurrent improvement of all observed psychosocial 
work variables indicates that changes found for single or 
some exposure variables may go along with concurrent 
changes of further unobserved variables. The conclusion 
is that findings derived from analyses based on the varia-
ble-centred approach always need to be considered and 
discussed in the light of potential concurrent job quality 
characteristics that may be accountable for the effects in 
question (Knardahl et al. 2017, p. 24).

A person-centred analysis approach, where a broad 
range of work factors is assessed simultaneously, may 
overcome the points discussed above. However, this 

occurs at the cost of the identification of specific job 
quality effects, as the contribution of single work factors 
cannot be disentangled from the broad effect of a profile. 
Instead, this approach has its indications where occupa-
tional (sub-)populations are regarded and understood in 
their overall work situation. This enables to identify and 
follow risk groups during the years of their transition 
from work to retirement for example.

4.4  Strengths and limitations
A main strength of this study is the combination of (a) 
the comprehensive measurement of job quality, namely 
by applying a person-centred approach (c.f. Bujacz et al. 
2018, 2021; Carr et al. 2021; Eurofound 2016; Hasselhorn 
et  al. 2020; Lowe 2007; van Aerden et  al. 2015; Vanroe-
len et al. 2010), (b) the investigation of its continuity and 
change effects in (c) two cohorts representative for the 
German baby-boomer working population (Schröder 
et  al. 2013; Steinwede et  al. 2015, 2018). That way, our 
findings add to a differentiated understanding of the 
interplay of job quality and health in the work-retirement 
transition to the current body of literature. We acknowl-
edge, however, that the person-centred approach on job 
quality assessment does not allow for the identification of 
main and interactive effects of specific single job factors 
on employment participation.

A limitation of this study is certainly the lower par-
ticipation of socially disadvantaged workers at first fol-
low-up, a phenomenon known from other cohorts (e.g. 
d’Errico et al. 2021). Thus, it may be assumed that effects 
found for the initially manual groups in our study may 
be underestimated. Next, all measures were assessed 
via self-report, which predisposes for common-method 
bias when measuring job quality and health in 2014. As 
the lidA study so far comprises three assessments only, 
we confirmed basic profile effects of job quality on non-
employment by testing for a health-mediation in a prior 
analysis step (c.f. Table 3). In addition, non-employment 
could not be investigated in differentiation as in previ-
ous studies (e.g. d’Errico et al. 2021; Knardahl et al. 2017; 
Reeuwijk et  al. 2017; Robroek et  al. 2013; Söderberg 
et al. 2021; van Rijn et al. 2014), because the prevalence 
of typical exit routes such as disability and early retire-
ment was too low in the lidA sample with the age groups 
investigated (Hasselhorn et  al. 2014). Consequently, our 
condensed outcome measure could not capture specific 
exit routes that were shown to be associated with health 
measures previously (e.g. Reeuwijk et  al. 2017; Robroek 
et al. 2013). It has to be noted though, that younger age 
groups of the older working population may have other 
reasons for early exit from employment than older age 
groups. Investigating disability retirement and early 
retirement as the outcome, may lead to inconclusive 
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findings for this part of the workforce. Last, some job 
quality change groups were small in size, resulting in 
wider confidence intervals for some effect estimates 
found to be statistically significant. Therefore, a replica-
tion with a larger sample would be preferred to improve 
robustness of the study results.

5  Conclusions
This study confirmed the risks and benefits of job qual-
ity for health and, consecutively, employment participa-
tion and underscores the importance of timely workplace 
improvements to maintain employability in later life-
course. This should be considered when promoting 
longer working lives to prevent further accumulation of 
disadvantage among those in poor quality work. When 
investigating health, the diverging long-term effects of 
mental and physical health call for critical consideration 
of health measures in retirement research.
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