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Abstract
Like many OECD countries, Germany is currently facing a shortage of long-term care (LTC) workers. This situation is 
concerning in the context of the ageing of the German population. A potential reason why Germany fails to recruit and 
retain LTC workers is that LTC jobs are particularly demanding (physical and psychological strain) which may be harmful 
to health. However, there is a lack of empirical evidence demonstrating this effect. This article fills the gap in the literature 
by exploring to what extent LTC jobs reduce workers’ health over time. We estimate a dynamic panel data model on the 
German Socio-Economic Panel (v.35; 1984–2018), which allows adressing selection issues into occupations. Our paper 
provides innovative findings on the impact of LTC occupations on workers’ health. We confirm that LTC jobs have a nega-
tive impact on self-reported health. Our results have strong policy implications: we emphasize the need to provide sufficient 
assistance to LTC workers, who are at risk of facing more health issues than other workers. This issue is key to increase the 
attractiveness of LTC jobs and reduce turnover in the LTC workforce.
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Introduction

In 1995, Germany became one of the few countries to intro-
duce a mandatory, universal long-term care (LTC) insurance 
system [1, 2]. However, this system has encouraged informal 
care arrangements [3], and compared to their peers in neigh-
bouring countries such as the Netherlands, German elders 
rely more on informal care providers [4]. A large share of the 
LTC supply is provided through black-market arrangements 
[5], and the number of LTC workers per 100 people aged 
65+ (5.1/100) is far below the supply observed in countries 

that have also implemented LTC insurance systems, such as 
the Netherlands (8.0/100), Sweden (12.4/100) and Norway 
(12.7/100) [6].

While the German system has held LTC spending under 
the OECD country average (1.5% vs. 1.7% of GDP), it is 
now facing important issues. The supply of informal care 
has decreased since 1995 due to several factors, including 
the ageing of the population, the increasing participation of 
women in the labour market, and changes in family struc-
ture, raising an urgent need to enhance the supply of formal 
care services [6]. Germany faced one of the largest increases 
in the demand for LTC services between 2007 and 2017 [6] 
and now ranks fourth among OECD countries with respect 
to the share of adults aged 65+ receiving LTC (15.6% in 
2017). Half of these recipients are over 80 years of age, sug-
gesting important needs.

Therefore, the German system is currently seeking to 
increase the supply of professional LTC workers. The pro-
fessionals who provide these services, so-called LTC work-
ers, are often nurses and personal care workers employed in 
home-based or institution-based settings [7]. While the 65+ 
population has increased in recent decades, the overall sup-
ply of LTC workers nurses has decreased, raising tensions 
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between the supply of and demand for LTC services [8]. 
This situation has been exacerbated by the high turnover 
rate in LTC professions; for instance, rates of absenteeism 
due to sickness are higher among LTC workers than in other 
occupations [9].

One reason for the limited attractiveness of LTC jobs is 
that they are usually low-quality positions in the sense that 
they are low paid and mostly rely on part-time arrangements. 
For instance, half of LTC workers in Germany have a part-
time contract [6]. Another potential explanation is that LTC 
jobs are also harmful, e.g., participating in the LTC work-
force is hazardous to worker health. LTC workers often face 
workplace violence [10, 11], leading them to suffer from 
psychological strain, and exhibit increased burnout [11]. 
Moreover, LTC jobs frequently require workers to perform 
physical activities, such as carrying people, that can lead 
to back problems. Such stressful and physically demanding 
tasks could explain why LTC workers’ health worsen more 
rapidly over time compared to workers in other occupations.

From a theoretical perspective, the health capital accumu-
lation model provides an interesting framework to anticipate 
the impact of LTC jobs on workers’ health [12]. According 
to this framework, health is a durable stock that depreciates 
over time at a given rate that can be reduced through health 
investment. The cost of investment in health services and 
prevention is higher for low-income than for high-income 
individuals, reducing the former’s capacity to invest in 
health care services; as a result, low-income individuals also 
face difficulties in compensating for the depreciation of their 
health capital over time. The Grossman model shows that 
human capital factors, such as education, also contribute to 
explaining health differences. A higher level of education 
increases one’s level of information about medical services, 
which increases the productivity of health investment. The 
low-skilled/low-pay nature of most LTC jobs and the lower 
education levels of LTC workers [6] could explain the higher 
rate of depreciation of their health status over time.

In addition, there is evidence that accidents at work are 
more frequent in the LTC sector than in the hospital sector 
and that work-related health issues and accidents at work are 
strongly correlated [13]. Specifically, nearly two thirds of 
LTC workers in OECD countries report exposure to physical 
risk factors, and almost half of LTC workers report exposure 
to mental well-being risk factors. Furthermore, the OECD 
identifies LTC jobs as low-quality jobs because of exces-
sive regulatory constraints, insufficient investment to provide 
quality care, lack of supportive leadership, and difficulty of 
maintaining good work-life balance [13]. Prior work under-
lines that these job stressors can negatively impact workers’ 
quality of life [14]. All of these factors support the assump-
tion that LTC jobs are more harmful to health than similar 
occupations.

Empirical studies also tend to corroborate the hypothesis 
that LTC jobs have a negative impact on workers’ health. 
Prior work suggests that contractual (such as flexible job 
arrangements) and working conditions affect worker health 
[15, 16]. More recently, empirical evidence [17] shows that 
in Germany, the health of workers involved in occupations 
that carry physical and psychosocial burdens (i.e., ‘blue-
collar’ occupations) depreciates faster than that of work-
ers with less physically demanding jobs (i.e., ‘white-collar’ 
occupations). LTC-related occupations fall in the ‘blue-col-
lar’ occupation category, so one may assume that a similar 
conclusion may hold among the LTC worker population. 
Recent work [13] underlines that LTC jobs are low-quality 
jobs that are often associated with physical and psychologi-
cal burdens. Because most tasks provided by LTC workers 
in Germany are physically demanding, one can assume that 
the detrimental effect of LTC jobs will be higher among 
older workers.

To the best of our knowledge, no article has isolated the 
impact of LTC jobs on workers’ health. The objective of this 
article is to test the hypothesis that LTC workforce participa-
tion has a negative impact on health. Following prior work 
[17], we explore this issue using a dynamic model estimated 
on the German Socio-Economic Panel (GSOEP). Our main 
findings show that while new LTC workers report on average 
a better health status than workers in similar occupations, 
participating in the LTC workforce in a given year has a 
negative impact on health in the following year. Moreover, 
this effect seems to be explained by the nature of LTC jobs, 
since LTC workers’ health is worse than that of hospital-
based workers (in similar occupations), though the effect 
is not statistically significant at conventional thresholds. 
Finally, we do not find evidence that older LTC workers 
experience greater health depreciation compared to younger 
LTC workers.

The paper proceeds as follows. We first describe the 
GSOEP database. We then present the empirical strategy 
and sensitivity analyses, report the obtained results, and dis-
cuss our findings.

The German Socio‑Economic Panel

We exploit the GSOEP (v35) over the period 1984-2018. 
It is a longitudinal household survey containing detailed 
information to analyse the relationship between work and 
health. Respondents are followed over multiple waves, but 
the panel is unbalanced because many respondents enter the 
sample after 1984 or leave the sample before 2018. Thus, if a 
maximum of 29 observations (waves) per individual is theo-
retically possible, respondents are actually observed across 
an average of 11 waves. We impose some restrictions on the 
sample. We first restrict our sample to 1995+ since the first 
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German LTC reform was introduced in 1995, leading us to 
use 24 subsequent annual waves (from 1995 to 2018). We 
select individuals aged 16–64 years without missing values 
for health or the socio-demographic variables used in the 
analysis. Finally, to estimate panel data models that include 
a lagged dependent variable, we further restrict the sample 
to individuals observed at least twice during 1995–2018 
period.

Construction of the LTC workforce participation 
variable

The database provides detailed information on employment 
status in the form of the International Standard Classifica-
tion of Occupations (ISCO) and NACE codes. ISCO is a 
four-level classification of occupation groups managed by 
the International Labour Organisation (ILO). Its structure 
follows a grouping by education level. A total of 307 occu-
pational titles are classified into nine major occupational 
groups ranked by the OECD classifications. The Statistical 
Classification of Economic Activities in the European Com-
munity, commonly referred to as NACE (“Nomenclature 
statistique des Activités économiques dans la Communauté 
Européenne”), is the industry standard classification system 
used in the European Union. Note that both classifications 
have evolved over time, with an amendment to the ISCO 
codes in 2008 (from ISCO88 to ISCO08), while the current 
NACE classification (NACE rev.2) officially entered into 
application in 2007. The change in the database was applied 
in 2013. By cross-referencing the two classifications, we 
recreate precise sets of jobs to compare. The LTC workforce 
follows the OECD’s definition and is composed of nurses 
and personal carers providing care and/or assistance to peo-
ple limited in their daily activities.1 We then create a second 
group that comprises all occupations considered similar to 
LTC jobs (according to the OECD classification), called 
“similar jobs”. Appendix A details the ISCO and NACE 
codes used to create the “similar jobs” category.

The three panels

We create three nested panels (A, B, and C) to explore our 
research question at three different level: First, are LTC jobs 
and similar care jobs more harmful than all other occupa-
tions (question explored in Panel A)? Second, are LTC jobs 

more harmful than similar services provided in different 
industries—e.g., childcare assistant—(question explored in 
Panel B)? Third, do we find differences between the LTC 
sector and the hospital sector when comparing similar occu-
pations (question explored in Panel C)?

Panel A: LTC/similar workers vs. all other workers. 
Our first study sample—“panel A”—contrasts the workforce 
for LTC/similar jobs to that for all other jobs. This first sam-
ple includes 352,942 person-wave observations, with 70,159 
different individuals and a median number of observations 
(per person) of 5. There are several rationales for gather-
ing LTC and similar occupations together. First, these jobs 
require very similar skills, e.g., with an identical average 
level of education (see the “Descriptive statistics” section) 
and differ primarily in working environment. Second, both 
groups of jobs have tight labour markets. Thus, the two 
sectors are perpetually searching for workers, with many 
unfilled vacancies and high turnover of workers already 
hired. In our sample, 12% (resp. 22%) of LTC workers (simi-
lar workers) experience at least one transition period outside 
of their sub-group. Thus, we compare workers who switch 
occupations quite easily, for example, due to difficult work-
ing conditions. In our context, the similar workforce must 
be a pool of workers viewed as potentially attractive to fill 
the growing number of LTC job vacancies. Within the panel 
A, there were 3431 transitions from all other jobs to LTC/
similar jobs, and 3280 transitions in the opposite direction.

Panel B: LTC workers vs. similar workers. Our second 
sample—“panel B”—is a sub-sample of panel A and dis-
tinguishes LTC workers from similar workers. This second 
sample contains 14,157 person-wave observations (10,185 
person-wave observations for LTC jobs and 3972 person-
wave observations for similar jobs), with 3760 different indi-
viduals and a median number of observations of 5. Within 
panel B, only 60 transitions from similar jobs to LTC jobs 
occured, while 204 LTC workers left the LTC sector to join 
a similar job in another sector. Our aim in analysing panel 
B is to investigate precisely the differential impact on health 
of joining the LTC workforce compared to joining another 
similar occupation.

Panel C: LTC workers vs. hospital workers. Our third 
sample—“panel C”—is a sub-sample of panel B and dis-
tinguishes between LTC and hospital workers from 2013 to 
2018. Indeed, the 2012 revision of the NACE nomenclature 
introduced a separate category for hospital workers, allow-
ing us to compare personal care workers and nurses working 
in LTC from workers in the same occupations working in 
hospitals. This distinction could not be done before 2013, 
because both sectors were pooled in the broader “health 
services” category, and were thus indistinguishable. There-
fore, under the NACE rev.2 nomenclature, we estimate the 
health effect of being an LTC worker in a home or resi-
dential facility (classified under codes 87 and 88, hereafter 

1 The OECD’s definition excludes the hospital sector of LTC jobs. 
Nevertheless, distinguishing between the hospital and residential/
home sectors is only possible after 2012 using the revised NACE 
classification (see Table  6). To include as little noise as possible in 
our estimation, we include the hospital sector among LTC jobs before 
2013 but differentiate the two sectors after this year. Panel C corrects 
this approach.
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LTC workers) relative to personal care workers and nurses 
practising in hospitals (classified under code 86, hereafter 
hospital workers). This allows us to perfectly replicate the 
OECD’s definition (which excludes the hospital sector of 
LTC jobs) while comparing two jobs requiring exactly the 
same skills performed in different work environments. This 
second sample contains 3124 person-wave observations 
(1243 person-wave observations for LTC workers and 1881 
person-wave observations for hospital workers), with 1202 
different individuals and a median number of observations of 
2. For the panel C, 129 transitions from hospital towards the 
LTC sector (home or institution) occurred, and 92 transitions 
were observed from the LTC sector towards the hospital 
sector.

Outcome variable

We use self-perceived health (SPH), measured on an integer 
scale from 0 to 10, as our health outcome variable. Although 
it is a subjective measure of health, a number of studies show 
that self-rated health is highly correlated with other objec-
tive measures and is a strong predictor of morbidity and 
mortality [18–21]. Because this study essentially focuses 
on individuals in the labour force (16–64 years), SPH is 
necessarily high. Appendix B shows that the SPH distribu-
tions are highly concentrated and quasi-similar for our six 
sub-samples, with on average 22% of each sub-population 
reporting a  SPH less than or equal to five.

Empirical strategy

Econometric models

We use two main steps to better understand the effect of 
occupation (e.g., being an LTC worker) on SPH. First, we 
use an ordinary least squares (OLS) regression to model 
the correlation between occupation and SPH. This model 
allows us to control for time (age)-specific fixed effects, i.e., 
shocks for which the impact is restricted to a given time 
period, or temporal variations that cannot be controlled for 
by the variables included in the model. We use the following 
specification:

where hi,t is the SPH for individual i at time t, Oi,t−1 is a 
dummy variable denoting occupation in the previous year, 
�i,t is an idiosyncratic error term that varies across subjects 
and over time, � is the constant term, and xi,t is a vector of 
control variables, including wave dummies and age group 
(9-year age bands, from ages 16–24 to ages 55–64) to control 

(1)hi,t = � + �Oi,t−1 + �xi,t + �i,t

for (potentially non-linear) age effects and a common time 
trend.

Despite these controls, a selection problem may arise: 
Oi,t−1 could be correlated with unobservable time-varying 
or time-invariant characteristics. This could happen if indi-
viduals self-select into LTC jobs earlier based on their bet-
ter health, e.g., anticipating that they will be able to endure 
difficult working conditions. If these factors are not con-
trolled for, then the OLS estimates will be biased, and � will 
not represent the causal effect of occupation on SPH. This 
potential estimation issue leads us to use another estimation 
strategy.

Second, following [17], we estimate a fixed effects (FE) 
dynamic panel data model allowing us to control for vari-
ous sources of selection (time-varying and time-invariant) 
into occupation. Selections into LTC job occupations are 
likely to occur because of time-invariant characteristics 
(e.g., education) or time-varying factors (e.g., health). In 
the OLS specification, the impact of LTC jobs is embedded 
in the influence of the socioeconomic profile of LTC jobs 
candidates (e.g., lower levels of education). The dynamic FE 
specification allows netting out of the effects arising from 
differences in education levels (or initial health) in selecting 
an LTC job, thus addressing the endogenous nature of choos-
ing a LTC job. After demeaning the covariates to eliminate 
time-invariant factors, the model is written as follows:

Using a within transformation of Eq. 1 allows us to remove 
the effect of any individual characteristics that are constant 
over time. Controlling for lagged health ( hi,t−1 ) makes it pos-
sible to purge the occupational effect from all time-varying 
unobserved shocks, to the extent to which their impacts 
decay exponentially at the same rate over time [17]. From 
a theoretical perspective, the lagged health effect is directly 
derived from Grossman’s model, which explores the health 
capital variations occurring between 2 periods of time. Intro-
ducing the lagged health variable thus allows us to follow 
Grossman’s theoretical framework. This variable captures 
the health capital depreciation rate over several periods—in 
our case, over a 2-year span—see [22]. In Eq. 2, � represents 
the net impact of entering occupation O in year t − 1 on 
health in year t. This model is estimated on our three panels 
A, B and C. The only difference is that occupation O differs 
in each panel.

Sensitivity analyses

Our dynamic FE model is estimated by OLS regressions 
applied to the time-centered variables. In this case, there is a 
potential correlation between the lagged dependent variable 
and the demeaning terms in the error. Importantly however, 

(2)
hi,t − hi = ai + �(Oi,t−1 − Oi) + �(hi,t−1 − hi) + �(xi,t − xi) + (�i,t − �i)
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as showed by [23] and [24], the estimator is consistent for 
large T (in this case, the correlation between the mean of the 
errors term across the periods, ∈i and yt−1 become small). 
While the GSOEP database allows observing individuals 
across a high number of waves (up to 24 waves), our panel 
A and B are limited to a median of 5 observations per indi-
vidual—and only 2 for the panel C, which is not sufficient 
to satisfy this criterion.

We decided to further explore the robustness of our 
results by running a different specification. First, we fol-
lowed an approached defined by [25]: we estimated a 
non-dynamic FE model and compared the results with the 
dynamic model, which controlled for the lagged depend-
ent variable. The results were robust to this alternative 
specification. Second, we estimated two additional models: 
a dynamic and a non-dynamic correlated random-effects 
model [26], which is not subject to the above-mentioned 
limitation (i.e., the correlation between ∈i and yt−1 ). Third, 
as recent work [27] underlines that the use of dynamic CRE 
estimations can be problematic in unbalanced panel, we also 
ran a non-dynamic CRE model and compared the results 
to the dynamic CRE model. Both models provided similar 
results. Fourth, we explored the robustness of our results 
using a slightly different declarative health scale in the data, 
i.e. the probability of reporting a poor health.

Finally, we checked whether our results hold across sev-
eral sub-groups. We reproduced our main dynamic FE model 
stratifying according to level of education (years of educa-
tion), sex, nationality and employment status (part-time vs. 
full-time) for panel A and panel B. Note that because its 
sample size was too small, we did not replicate the sensitiv-
ity analyses for panel C. We also tried a different specifi-
cation to deal with the kurtosis of our dependent variable; 
we log-linearized SPH to smooth-out its distribution. The 
conclusions were similar (results not reported but available 
upon request).

Results

Descriptive statistics

Table 1 compares our two populations in panels A, B and C 
to assess whether there are significant differences in terms 
of self-perceived health (SPH) and socio-demographic char-
acteristics. Only the differences that are significant at the 5% 
level are described below.

Panel A: LTC/similar jobs vs. all remaining jobs. 
The first sub-table summarizes the differences in observ-
able characteristics for panel A, comparing LTC/similar 

jobs with all remaining jobs. Compared with workers in all 
remaining jobs, the LTC/similar workforce is on average 
younger (39.66 years vs. 41.03), mostly female (88.26% 
vs. 51.47%), and less likely to work full time (42.74% vs. 
46.08). Moreover, the average low job tenure2 (4.08 years) 
and the very low percentage of individuals remaining in the 
occupation for at least 4 years (37.93%) emphasize the very 
high turnover in occupations consistently in need of work-
ers. On average, LTC/similar workers have better subjective 
health (SPH=7.06 vs. 6.93).

Panel B: LTC jobs vs. similar jobs. The second sub-
table shows the differences in observable characteristics 
between LTC and similar workers. Regarding socio-demo-
graphics, the two groups are identical in terms of education 
and share of immigrants.3 The proportion of men is very 
low in both groups, with only 12.27% (resp. 10.40%) of men 
in LTC jobs (resp. similar jobs). The average observed job 
tenure is very low for similar jobs (2.33 years) and LTC jobs 
(4.75 years) compared to all other jobs (at approximately 9 
waves, see Panel A), consistent with the high turnover in 
both occupations.

Panel C: LTC vs. hospital workers. The third sub-table 
emphasizes differences between LTC and hospital workers. 
First, we observe that age and share of immigrants are higher 
compared to the other two panels. The two groups are not 
significantly different in terms of age, share of immigrants 
or job tenure. Compared to hospital workers, LTC workers 
are more likely to be female, have a lower level of education, 
and be part-time workers. Moreover, LTC workers’ health 
(6.63) is on average lower than hospital workers’ health 
(6.99).

Figure 1 compares the age distributions across our six 
analysed sub-groups. We note that each distribution is nor-
mal. This ensures that one, our results do not suffer from 
clustering, and two, heterogeneity in age is sufficient for a 
life-cycle analysis.

Results of econometric models

Panel A First, we estimate the impact of being an LTC/simi-
lar worker on health compared to all other jobs (Table 2). 
The OLS model in column 1 (Eq. 1) shows that, on aver-
age, the LTC/similar workforce report a higher SPH ( � = 
0.032*), which is significant at the 10% level. As stated in 
the previous section, this positive effect could be driven 
by health-related selection in LTC/similar jobs. The effect 
found through the FE dynamic panel data model (column 2; 

2 Duration (or job tenure) is defined here as the number of waves/
years observed in the job.
3 Few immigrants (2% of our sub-sample) acquired German citizen-
ship over the period considered. We only consider here responses in 
the first wave.
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Fig. 1  Age distributions of panels A, B and C. The two top graphs 
(panel A) show the self-perceived health distributions for our group 
of interest (left chart), composed of LTC  and similar workers, and 
our first comparison group (right chart), composed of all remaining 
workers. The middle graphs (panel B) reproduce the distributions for 

LTC  jobs (left chart) and for similar jobs (right chart). The bottom 
graphs (panel C) describe the distributions for the LTC workers (left 
chart) and for personal care workers and nurses practising in hospital 
settings (right chart). Source: GSOEP, v35 (1995–2018)
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Eq. 2) highlights a significant negative effect of entering the 
job ( � = − 0.060***).

To better understand the coefficients magnitude, we can 
represent the effect of entering to the LTC/similar work-
force rather than all other jobs in terms of years of aging 
[17]. By calculating the average health deterioration of 
growing 1 year older (obtained from an individual fixed-
effects regression of self-perceived health on age)—which 

corresponds to a coefficient of − 0.0539***—we find 
that joining the LTC/similar workforce translates into 13 
months ( −0.06 × 12∕ − 0.0539 ) of aging. Column 3 uses 
the FE specification but adds an interaction term between 
job at t-1 and age group. The first coefficient ( � = − 0.081) 
refers to the effect of job entry for age group 16–24 years 
(the reference level), and the other effects are interpreted 
as deviations from this effect for older cohorts. We find 

Table 1  Descriptive statistics

SD standard deviation
a  Difference between the two sub-samples of each panel. Significance: 10% (*), 5% (**), 1% (***)
Results of Student test for continuous variables, and �2 test for categorical variables
Source: GSOEP, v35 (1995–2018)

Panel A Whole LTC/similar jobs All other jobs Difference
Sample (LTC/S) (A) (LTC/S)-(A)a

Health variable
Self-perceived health (mean SD) 6.94 (2.13) 7.06 (2.02) 6.93 (2.14) ***
Socio-demographic variables
Age (mean SD) 40.98 (12.53) 39.66 (11.34) 41.03 (12.58) ***
Male (%) 47.05 11.74 48.53 ***
Years of education (mean SD) 11.50 (4.01) 11.46 (2.75) 11.50 (4.05) n.s
Immigrant (%) 22.38 17.74 22.57 ***
Job tenure (mean SD) 9.28 (7.41) 4.08 (4.07) 9.49 (7.43) ***
Full-time worker (%) 45.94 42.74 46.08 ***
Observations 352,942 14,157 338,785

Panel B Whole LTC Jobs Similar Jobs Difference
Sample (LTC) (S) (LTC)-(S)a

Health variable
Self-perceived health (mean SD) 7.07 (2.02) 7.06 (2.01) 7.09 (2.03) n.s
Socio-demographic variables
Age (mean SD) 39.66 (11.34) 39.50 (11.13) 40.08 (11.84) ***
Male (%) 11.75 12.27 10.40 ***
Years of education (mean SD) 11.46 (2.75) 11.49 (2.61) 11.41 (3.10) n.s
Immigrant (%) 7.42 7.29 7.75 n.s
Job tenure (mean SD) 4.08 (4.07) 4.75 (4.07) 2.33 (1.91) ***
Full-time worker (%) 42.74 46.20 33.86 ***
Observations 14,157 10,185 3,972

Panel C Whole LTC workers Hospital workers Difference
Sample (LTCW) (HW) (LTCW)-(HW)a

Health variable
 Self-perceived health (mean SD) 6.85 (2.09) 6.63 (2.09) 6.99 (2.08) ***

Socio-demographic variables
Age (mean SD) 42.19 (11.16) 42.47 (11.19) 42.01 (11.14) n.s
Male (%) 14.92 12.47 16.53 ***
Years of education (mean SD) 11.24 (3.13) 10.80 (3.31) 11.53 (2.98) ***
Immigrant (%) 23.27 23.65 23.02 n.s
Job tenure (mean SD) 3.43 (3.55) 3.31 (3.69) 3.51 (3.45) n.s
Full-time worker (%) 37.84 33.79 40.51 ***
Observations 3124 1243 1881
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two main results. First, the youngest workers experience 
the largest depreciation in SPH (all the occupation × age 
group effects are positive, though not statistically sig-
nificant). Second, the overall effect of LTC occupation is 
negative across all age groups. Because none of the inter-
action terms were significant at the 5% level, we conclude 
that age of entry into the job does not seem to affect the 
average effect shown in column 2.

Panel B Second, we study the effect of joining the LTC 
workforce on health compared to working in a similar 
job (Table 3). The OLS results in column 1 (Eq. 1) does 
not reveal a significant relationship between entering the 
LTC workforce (compared to a similar job) in the previous 
year and SPH values the next year ( � = − 0.039). How-
ever, the effect obtained with the dynamic FE specifica-
tion (column 2) is much stronger in absolute terms ( � = 
− 0.198**) and significant at 5% level. By calculating the 
average health deterioration of growing 1 year older, we find 
that joining the LTC workforce translates into 45 months 
( −0.198 × 12∕ − 0.0528 ) of aging. Results obtained for the 
occupation × age interactions (column 3) do not reveal any 
significant modifying effect due to age group. Note how-
ever that the age × occupation interactions are all positive, 
which suggest that the negative health effect of entering the 
job at t-1 tends to be lower with older age. This could be 
explained by a selection effect where individuals joining the 
LTC workforce are relatively in better health.

Panel C Third, we estimate the impact of being an LTC 
worker on health relative to personal care/nurses employed 
at hospitals after 2012 (Table 4). The OLS model (column 
1) shows a strong negative impact of working in the home or 
residential facilities on health ( � = − 0.400***). By contrast, 
adding individual FE (column 2) reduces the effect ( � = 
− 0.070), which is no longer statistically significant. By cal-
culating the average health deterioration of growing 1 year 
older—which corresponds to a coefficient of − 0.0916***—
we find that joining the LTC workforce at home/nursing 
home translates into 9 months ( −0.07 × 12∕ − 0.0916 ) of 
aging. Finally, the column 3 highlights that the effect of job 
entry on health does not vary significantly according to age, 
though the effect tend to become more negative with age. 
Yet caution is needed in interpreting these results because 
of the low sample size (and limited number of transitions 
towards LTC workforce), which may explain that none of 
the effects were significant (Table 4).

Results of the sensitivity analyses

In sensitivity analyses, we first show that our results remain 
consistent using non-dynamic FE and CRE models (Appen-
dix C: Tables 7, 8, and 9). We further explore the robustness 

of our results using  the probability of reporting a poor 
health. Indeed, the GSOEP contains an alternative measure 
of health called self-assessed health (SAH)—derived from 
the question “How is your health in general?”—measured 
on an ordinal Likert scale with five answer categories: 1 
(“Very good”), 2 (“Good”), 3 (“Satisfactory”), 4 (“Poor”), 
and 5 (“Bad”). We construct an outcome variable “Poor 
Health” (PH), which is a dummy that equals 1 if the indi-
vidual reports that his or her health is “Poor” or “Bad” and 0 
otherwise. We replicate the models estimated in Eq. 2 using 
an FE linear probability model (Appendix C: Table 10). 
Table 10 summarizes the results for each panel. We observe 
that joining the LTC/similar workforce increases the prob-
ability of being in poor health (β = 0.010*), while the differ-
ences are not significant in panel B (β = 0.031)—comparing 
LTC and similar workers—nor in panel C (β = 0.029*)—
comparing home-based and hospital LTC workers. Again, 
note that the small sample sizes of panels B and C may 
explain the non-significant impact. Finally, we evaluate 
whether the negative effect of LTC occupations (and/or 
similar jobs) on health differs across various socio-demo-
graphic variables. We re-estimate our main dynamic FE 
model (Eq. 2) to show the effect of lagged occupation on 
health stratified according to specific characteristics such as 
education, employment status, sex and nationality. Appendix 
D (Tables 11, 12 and 13) reports the results of these sensitiv-
ity analyses for panel A, while Appendix E (Tables 15, 16 
and 17) reports the results for panel B.4

Effect by education (Panel B) We first estimate whether 
the negative impact of being an LTC worker differs by edu-
cational level. We cut off our sample at 11.5 years of educa-
tion, based on the existing literature [28] and corresponding 
to the median education of our sample. Table 15 compares 
the impact of LTC jobs on less-educated (column 1) and 
more-educated (column 2) workers. We show that only the 
more-educated LTC workers experience a significant detri-
mental effect of their job on health ( � = − 0.329**).

Effect by employment status (Panel B) Second, Table 16 
contrasts full-time workers (column 1) and part-time work-
ers (column 2). We highlight that the drudgery of the job is 
largely felt by part-time workers ( � = − 0.409*** vs. � = 
0.176 for full-time workers). Note that contrary to the other 
variables, employment status may be endogenous because 
reductions in working hours are likely to be health induced. 
According to previous work, temporary work may be dam-
aging to health [29], such that individuals with lower health 
would select into the sub-group of part-time workers. Nev-
ertheless, the use of dynamic FE specification may partly 

4 For parsimony, we comment on the results only for panel B, but the 
conclusions hold for panel A.
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account for this selection effect provided that health does 
not varies significantly over two years.

Effect by time-invariant personal characteristics (Panel 
B) Third, we study whether gender or being a German citizen 
affects the results of the main estimation. Table 17 reports 
the estimates for the sub-sample of women (column 1) and 
for the sub-sample of German citizens (column 2). We show 
that the negative effect of working in an LTC occupation on 
health is stronger among women (β = − 0.215***), which 
suggests that woman’s health seems to be more affected by 
LTC jobs, while women represent a large share of the LTC 
workforce.

   

Discussion

Our paper provides innovative findings on the impact of LTC 
occupations on workers’ health. We confirm that LTC jobs 
have a negative impact on self-reported health, while their 
health is initially better than other workers (selection effect). 
We find three main results. First, we show that LTC jobs 
have a negative impact on health compared to other jobs 
(panel A)—corresponding to 13 months of aging. Second, 
we find that the effect is even stronger when comparing LTC 
jobs to similar occupations (panel B)—corresponding to 45 
month of aging. Third, while not statistically significant 
(probably because of a sample size issue), our results suggest 
that nurses and personal care workers tend to report a lower 
health when they work in nursing homes or at home com-
pared to when they work in a hospital (9 month of aging). 
In addition, we find heterogeneous effects according to age, 
education, employment status, gender and nationality.

Using more robust methodology, our study support previ-
ous results suggesting that LTC jobs may be harmful to one’s 
health [13]. Our empirical analysis, inspired by previous 
work [17], has several advantages. First, it builds on robust 
longitudinal German data using an objective classification 
of occupation. Second, our modelling framework is suffi-
ciently robust to allow us to net out the effect of occupation 
on health arising from self-selection (e.g., individuals with 
lower education and/or initial better health self-selecting into 
more demanding jobs such as LTC jobs). Indeed, our pre-
ferred dynamic FE model accounts for three types of selec-
tion effects into occupation: (a) unobserved time-invariant 
variables (through the inclusion of individual FEs), (b) time-
varying observed variables such as age and wave dummies, 
and (c) time-varying unobserved shocks that exponentially 
die out through the inclusion of the lagged dependent vari-
able [17].

Comparing the results of OLS with those of the fixed-
effects estimator (including a lagged dependent variable), 

therefore, provides a useful assessment of the importance of 
health-related selection into occupation. We find that failing 
to control for time-varying and time-invariant selection into 
occupation would not only bias the results but also lead to 
the opposite conclusions (i.e., LTC jobs increase health). 
This is explained by selection effects into LTC occupations, 
e.g., by the fact that those considering joining the LTC work-
force are usually in good health.

Despite their strengths, our analyses face several limita-
tions. First, our estimates can be interpreted as causal only 
under the stringent assumption that all switches between 
occupations are random, after conditioning on all time-
invariant and time-varying (un)observed characteristics. In 
practice, as in previous applications of this model [17], we 
cannot exclude the possibility that unobserved time-varying 
shocks (e.g., changes in working conditions, family inci-
dents) that are not sufficiently captured by lagged health 
simultaneously affect occupational switches and health. In 
the absence of a plausible instrument generating exogenous 
variation in occupational choice, any causal interpretation 
of our estimates should be made with caution. Moreover, 
it can be assumed that the effect of exposure to LTC jobs 
differs according to job tenure. Nevertheless, the lack of a 
convincing instrument to account for the endogeneity of 
job tenure (individuals remaining longer in a job are more 
likely to be in better health) and the limited number of waves 
observed (per person) among LTC workers do not allow us 
to rigorously test this assumption. In other words, our FE 
models only control for the effect of unobserved variables 
that do not vary over time. Therefore, it is possible that our 
regressions still face omitted variables issues. For instance, 
LTC workers face increased risk of accidents, violence or 
discrimination issues that are likely to influence both job 
participation and health [13].

Second, our estimations may suffer from a sample size 
issue. The results obtained through the dynamic FE model 
with interaction between profession and age group should 
be viewed with caution. Indeed, the low number of waves 
observed (on average) per person associated with an average 
age of approximately 40 years in our 3 panels may reduce 
the scope of our results. The interpretation of our coeffi-
cients in terms of aging may suffer from this limitation. In 
particular, we obtain a relatively large coefficient in panel 
B (although in absolute terms the size of the effect is mod-
erate: − 0.198 point variation on a scale ranging between 
0 and 10). We explored whether this difference with the 
coefficients obtained in Panels A and C could be explained 
by the fact that there has been a change in the ISCO and 
NACE nomenclatures in 2012. We explored the potential 
consequences of the nomenclature change in sensitivity 
analyses (Tables 14 and 18). We found that the increase in 
the coefficient magnitude obtained in Panel B seemed to be 
driven by observations collected after 2013: when restricting 
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our analyses to the years before 2013, the coefficient size 
decreased and was similar to the one obtained in Panels A 
and C. To further explore that issue, we replicated our main 
analysis by using the ISCO-88 and NACE variables (which 
were provided for all years and did not change over time) 
and found similar effects. Therefore, we think that the larger 
coefficient obtained in Panel B is likely to be explained by 
the small number of transitions that occurred in the LTC 
workforce after 2012. Furthermore, the most convincing 
comparison (panel C, comparing LTC workers with hos-
pital-based workers) is limited by the fact that we can only 
perform our analyses on a small subset of the data, as the 
NACE nomenclature change allowing that comparison was 
only introduced in 2012. As a consequence, very few indi-
viduals are observed two waves or more,  only a few occu-
pation switches could be observed. This could contribute to 
explain why the effect of LTC occupation is insignificant 
in Panel C.

Third, our analysis of the channels through which LTC 
jobs have detrimental effects on health is limited by the fact 
we lack access to occupational stressors data (e.g., physi-
cal strain, low job control, psychosocial workload). In line 
with the previous analyses [17], we assume that LTC work-
ers are more exposed to these three occupational stressors, 
thus explaining the negative effect of LTC jobs on health. 
In addition, our analyses focus on professional LTC work-
ers, but informal caregivers also play a central role in LTC 
provision. Further work is needed to explore whether provid-
ing assistance to dependent older people influences informal 
caregivers’ health in a similar way.

Our results have important policy implications. In the 
current context of constrained public budgets and dramatic 
increases in public LTC spending, it is crucial to prioritize 
governmental action and identify the most effective poli-
cies. To date, measures implemented in OECD countries 
to reduce turnover rates in the LTC workforce have focused 
on wage increases [30]. While evidence suggest that in the 
United States, these policies can be successful in the short 
term [31], they did not solve turnover issues. Germany intro-
duced several Nursing Welfare Acts to improve the com-
pensation of LTC workers, and the Federal Government is 
planning to introduce nationwide tariff agreements for elder 
care professions to guarantee better salaries for LTC staff. 
While these measures are likely to attract new workers to 
the LTC sector, our results suggest that the high turnover 
rate in the LTC workforce will persist due to the negative 
impact of LTC jobs on workers’ health. Indeed, our results 

show that while newly attracted workers are usually in better 
health than their counterparts in other sectors, their health 
status deteriorates quickly after one year in the profession. 
Therefore, priority should be given to measures improving 
working conditions.

The OECD advocates for measures targeting young 
people. The German LTC workforce is slowly ageing. The 
median age of LTC workers in Germany was 44 years old in 
2016 and has been increasing in Germany as in most OECD 
countries over time. Empirical evidence in the United States 
and the United Kingdom shows that engagement in the LTC 
workforce varies across the life-cycle and follows a bell-
shaped curve [13, 32]. The OECD recognizes that retaining 
workers over the age of 50 is very challenging because the 
bulk of LTC tasks in Germany are physically demanding 
tasks like transporting and moving elderly people [13]. For 
instance, the overall effect of joining the LTC workforce 
at 18 years of age is not negative because the detrimental 
impact of LTC jobs is smaller than the health selection effect 
associated with participation in LTC jobs. In other words, 
the marginal depreciation in health capital associated with 
participation in LTC jobs for younger workers is low rela-
tive to their overall health capital. By contrast, older workers 
who join the LTC workforce are rapidly impacted by the 
detrimental effect of these professions.

Finally, our results suggest the need to provide sufficient 
assistance to LTC workers, especially when they hold part-
time jobs, because they face greater risks of enduring more 
health issues than other workers. Specifically, there is need 
to increase health care insurance access for LTC workers, 
especially when they are self-employed. Assistance is also 
needed in LTC job practices. New technologies (alarm but-
ton services, automated beds, telemedicine, etc.) could pro-
vide interesting solutions to assist LTC workers in providing 
surveillance for disabled elders, reducing reliance on LTC 
workers for difficult tasks, complementing their work, reduc-
ing stress, and improving coordination of care, which could 
ultimately reduce the burden associated with their work. To 
the best of our knowledge, no study has provided empirical 
evidence of a positive impact of these technologies on LTC 
workers’ health. Further work should explore this issue.

Appendix A

Detail description of similar jobs

See Tables 5 and 6.
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Appendix B

Self‑perceived health for panels A, B and C

See Fig. 2.

Table 5  ISCO-88 and ISCO-08 concordance

***Not elsewhere classified

ISCO-08 title (from 2012) ISCO-08 ISCO-88 ISCO-88 title (before 2013)

Paramedical Practitioners 2240 3221 Medical assistants
Physiotherapists 2264 3226 Physiotherapists and Related Associate Professionals
Community Health Workers 3253 3221 Medical Assistants
Physiotherapy Technicians and Assistants 3255 3226 Physiotherapists and Related Associate Professionals
Medical assistants 3256 3221 Medical Assistants
Child-care Workers 5311 5131 Child-care Workers
Cleaning and Housekeeping Supervisors in Offices, 5151 5121 Housekeepers and Related Workers
Hotels and Other Establishments
Domestic Housekeepers 5152
Personal Services Workers*** 5169 5149 Other Personal Services Workers***

Table 6  NACE and NACE 
(rev.2) concordance

NACE 2 title (from 2012) NACE 2 NACE NACE title (before 2013)

Accomodations 55 55 Hotels and restaurants
Restaurants 56
Education and teaching 85 80 Education and teaching
Health care 86 85 Health, veterinary and social services
Homes (without recreation/holidays) 87
Social work (excluding homes) 88
Private households with domestic staff 97 95 Private households with domestic staff
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Fig. 2  Self-perceived health distributions of panels A, B and C. 
The two top graphs (panel A) show the self-perceived health distri-
butions for our groupof interest (left chart), composed of long-term 
care and similar workers, and our first comparisongroup (right chart), 
composed of all remaining workers. The middle graphs (panel B) 
reproducethe distributions for long-term care jobs (left chart) and for 
similar jobs (right chart). Thebottom graphs (panel C) describe the 
distributions for the LTC workers (left chart) and forpersonal care 

workers and nurses practising in hospital settings (right chart).Source: 
GSOEP, v35 (1995–2018). Skewness (S) and Kurtosis (K) descrip-
tives, with Kolmogorov-Smirnov (KS) tests:Panel A: (a): S = − .80; 
K= 3.42 ; KS test = 0.0940*** (b): S = − .77; K=3.31 ; KS test 
=0.0881***;Panel B: (c): S = − .83; K= 3.46 ; KS test = 0.0832*** 
(d): S = − .75; K = 3.25 ; KS test = 0.0901***;Panel C: (e): S= − 
.80; K = 3.35 ; KS test = 0.0833*** - (f): S = − .57; K = 2.94 ; KS 
test =0.0787***
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Table 7  Main results with a non-dynamic FE model

 Panel A pool LTC and similar workers and compare them to workers in all other jobs. Panel B compare the LTC workforce to the similar work-
force. Finally, panel C oppose LTC worker force to hospital worker force, both composed of personal care workers and nurses, after 2012. We 
essentially report the coefficients associated with our variable of interest, but all models control for age group and wave dummies. Our dependent 
variable (health) is not lagged, corresponding to a non-dynamic FE model. Significance: 10% (*), 5% (**), 1% (***). Robust standard errors are 
in parentheses
Source: GSOEP, v35 (1995–2018)

Panel A vs. all jobs Panel B vs. similar jobs Panel C vs. LTC workers (hos-
pital)

Fixed effect Fixed effect Fixed effects Fixed effect Fixed effects Fixed effect
– Interaction with age – Interaction with age – Interaction with age

Occupation at t–1 – 0.058*** – 0.010* – 0.198** – 0.391 – 0.085 0.234
Occupation at t–1 * age group 

(ref = [16–24])
[25–34[ * job profession at t–1 – 0.061 – 0.042 – 0.182
[35–44[ * job profession at t–1 – 0.043 – 0.197 – –0.435
[54–54[ * job profession at t–1 – –0.059 – 0.285 – –0.317
[55–64[ * job profession at t–1 – –0.020 – 0.173 – –0.744
Age group ✓ ✓ ✓ ✓ ✓ ✓

Health at t–1 × × × × × ×

Waves dummies ✓ ✓ ✓ ✓ ✓ ✓

Observations (person-waves) 352,942 352,942 14,157 14,157 3,124 3,124
R2 .6055 .6055 .6392 .6393 .7125 .7130

Appendix C

Sensitivity analyses

See Tables 7, 8, 9 and 10.
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Table 8  Main results with a CRE specification

 Panel A pool LTC and similar workers and compare them to workers in all other jobs. Panel B compare the LTC workforce to the similar work-
force. Finally, panel C oppose LTC worker force to hospital worker force, both composed of personal care workers and nurses, after 2012. We 
essentially report the coefficients associated with our variable of interest, but our CRE models control for age group, wave dummies and means 
of variables which varying within groups (Mundlak correction). Significance: 10% (*), 5% (**), 1% (***). Robust standard errors are in paren-
theses
Source: GSOEP, v35 (1995–2018)

Panel A vs. all jobs Panel B vs. similar jobs Panel C vs. LTC 
workers (hospital)

CRE CRE CRE CRE CRE CRE
– Interaction with age – Interaction with age – Interac-

tion 
with 
age

Occupation at t–1 – 0.060*** – 0.072*** – 0.134* – 0.199* – 0.102 – 0.101
Occupation at t–1 * age group (ref 

= [16–24])
[25–34[ * job profession at t–1 – 0.029 – 0.020 – – 0.003
[35–44[ * job profession at t–1 – 0.007 – 0.067 – – 0.090
[54–54[ * job profession at t–1 – 0.021 – 0.114 – 0.070
[55–64[ * job profession at t–1 – – 0.014 – 0.016 – 0.022
Age group ✓ ✓ ✓ ✓ ✓ ✓

Health at t–1 ✓ ✓ ✓ ✓ ✓ ✓

Waves dummies ✓ ✓ ✓ ✓ ✓ ✓

Mundlak correction ✓ ✓ ✓ ✓ ✓ ✓

Observations (person-waves) 352,942 352,942 14,157 14,157 3,124 3,124
R2 within .0323 .0323 .0184 .0186 .0085 .0089
R2 between .7199 .7199 .6200 .6201 .5772 .5775
R2 overall .5519 .5519 .5088 .5088 .4834 .4835

Table 9  Main results with a non-dynamic CRE specification

Panel A pool LTC and similar workers and compare them to workers in all other jobs. Panel B compare the LTC workforce to the similar work-
force. Finally, panel C oppose LTC worker force to hospital worker force, both composed of personal care workers and nurses. We essentially 
report the coefficients associated with our variable of interest, but all models control for age group and wave dummies. Our dependent variable 
(health) is not lagged, corresponding to a non-dynamic FE model. Significance: 10% (*), 5% (**), 1% (***). Robust standard errors are in paren-
theses
Source: GSOEP, v35 (1995–2018)

Panel A vs. all jobs Panel B vs. similar jobs Panel C vs. LTC workers (hos-
pital)

Fixed effect Fixed effect Fixed effects Fixed effect Fixed effects Fixed effect
– Interaction with age – Interaction with age – Interaction with age

Occupation at t–1 – 0.059*** – 0.126*** – 0.172** – 0.240* – 0.101 – 0.362
Occupation at t–1 * age group 

(ref = [16–24])
[25–34[ * job profession at t–1 – 0.059 – 0.039 – 0.178
[35–44[ * job profession at t–1 – 0.026 – 0.254 – – 0.582
[54–54[ * job profession at t–1 – – 0.034 – 0.248 – – 0.448
[55–64[ * job profession at t–1 – – 0.028 – 0.128 – – 0.658
Age group ✓ ✓ ✓ ✓ ✓ ✓

Health at t–1 × × × × × ×

Waves dummies ✓ ✓ ✓ ✓ ✓ ✓

Observations (person-waves) 352,942 352,942 14,157 14,157 3,124 3,124
R2 .6055 .6055 .6392 .6393 .7125 .7130
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