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Influence of changing working conditions on exit
from paid employment among workers with a

chronic disease

Jolinda L D Schram
Alex Burdorf," Sander K R van Zon

ABSTRACT

Objectives To investigate the relation between
changes in working conditions and exit from paid
employment among workers with a chronic disease.
Methods Six waves from the longitudinal Study on
Transitions in Employment, Ability and Motivation (2010—
2016), enriched with tax-based employment information
from Statistics Netherlands (2011-2017), were available
for 4820 chronically ill workers aged 45-63 years (mean
55.3 years, SD 5.1). A change in working conditions
(physical workload, psychological job demands, job
autonomy, emotional job demands and social support)
was defined as an increase or decrease between two
consecutive waves of at least one SD. Discrete-time
survival models with repeated measurements were used
to estimate the relative risk (RR) of a change in working
conditions on exiting paid employment in the following
year compared with no change and consecutive
favourable working conditions.

Results A favourable change in physical workload
lowered the risk to exit paid employment (RR 0.46,

95% C1 0.22 to 0.94). An adverse change in psychosocial
working conditions, especially a decrease in social
support (RR 2.07, 95% CI 1.52 to 2.81), increased

the likelihood to exit paid employment. In contrast,

a favourable change in psychological job demands
increased the risk to exit paid employment (RR 1.57,
95% Cl 1.09 to 2.24). Multiple adverse changes
increased the risk to exit paid employment up to six
times (RR 6.06, 95% Cl 2.83 to 12.98).

Conclusions Changes in working conditions among
workers with chronic diseases influence exit from paid
employment. Ensuring that working conditions can be
adapted to the needs of workers with a chronic disease
may help to extend working life.

INTRODUCTION

In recent decades, policy changes have stimulated
workers to stay in the workforce until a higher age.
In the Netherlands, older workers aged 60-65 years
have increased their participation in paid employ-
ment from 33.2% in 2008 to 58.1% in 2018,'
but this is mainly attributed to workers being in
good health.? Participation in paid employment is
considerably lower among persons with a chronic
disease compared with those without.® * Alongside
an ageing workforce, the number of workers with
a chronic disease is rising. Workers with a chronic
disease are more likely, in comparison to healthy
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Key messages

What is already known about this subject?
» Workers with a chronic disease are at a higher
risk to exit paid employment than workers

without a chronic disease.

» Low physical workload is related to being
in paid employment for workers with a
chronic disease, while low social support is
an important risk factor for exit from paid
employment.

» Adverse changes in physical and psychosocial
working conditions contribute to sickness
absence and ill health.

What are the new findings?

» The risk of exit from paid employment
decreased with a favourable change in physical
workload and increased with adverse changes
in social support at work among workers with a
chronic disease.

» In contrast, a favourable change in
psychological job demands increased the risk
of exit from paid employment compared to no
change in these demands.

» Multiple adverse changes increased the risk
of exit from paid employment up to six times,
while multiple favourable changes did not have
a cumulative effect.

How might this impact on policy or clinical

practice in the foreseeable future?

» Work(place) adjustments for workers with a
chronic disease could help prevent early exit
from paid employment.

colleagues, to take sick leave or to become unem-
ployed.’

In general, adverse physical and psychosocial
working conditions are associated with premature
exit from paid employment.” Studies among persons
with a chronic disease reported that unfavourable
working conditions such as high physical workload®
or demanding psychosocial working conditions® ®
increased the risk of exit from paid employment,®
such as through disability and unemployment.®
Another study showed that high job autonomy
and high social support at work reduced the risk
of exit from paid employment.’ Also, lack of social
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Figure 1  Flow chart study population. STREAM, Study on Transitions in
Employment, Ability and Motivation.

support at work increased the likelihood to exit paid employ-
ment only for workers with a chronic disease.'® The aforemen-
tioned studies suggest that the influence of working conditions
on loss of paid employment may be different for workers with a
chronic disease. Since workers with chronic diseases may differ
in many aspects from those without chronic diseases, measured
and unmeasured, it is of interest to specifically evaluate associ-
ations of working conditions and exit from paid employment
within workers with a chronic disease.

A work environment with favourable working conditions
seems encouraging for workers with a chronic disease to
remain in paid employment. However, this evidence is almost
exclusively based on studies that link exposure level at base-
line with loss of paid employment during the follow-up. Such
a design is sensitive to selection processes whereby healthier
workers are over-represented at enrolment, and, thus, conclu-
sions may be biased. A potential strategy to reduce the risk of
bias is to focus on the effects of changes in working conditions
rather than magnitude of working conditions on exit from paid
employment. Several studies have investigated whether adverse
and favourable changes in physical and psychosocial working
conditions contribute to sickness absence (SA),''™"® physical
functioning'® or self-rated health." Favourable changes in phys-
ical working conditions were associated with less SA,"* while
adverse changes had the opposite effect. Results for psycho-
social working conditions were mixed, adverse changes in job
autonomy were associated with a decline in physical functioning
and favourable changes reduced the decline, while changes in
psychological job demands showed no effect.’* Studies on SA
showed that an increase in psychological job demands'! and a

decrease of autonomy'! ™ increased the risk of SA while more
social support at work lowered the risk of SA."" Adverse changes
in psychological job demands and job autonomy had a negative
effect on self-rated health for males.” Given these studies on
effects of changing working conditions on SA and health, there
is a clear need for studies addressing the important question
on how adverse or favourable changes in working conditions
will influence exit from paid employment, particularly among
workers with a chronic disease.

The aim of this study is to gain insight in the relation between
changes in physical and psychosocial working conditions and
exit from paid employment among workers with a chronic
disease and to determine whether multiple changes in working
conditions have an additive or multiplicative effect on exit from
paid employment.

METHODS

Study design

This longitudinal study was embedded in the Dutch longitu-
dinal Study on Transitions in Employment, Ability and Moti-
vation (STREAM) from 2010 onwards. Participants aged 45
years and older filled out an online questionnaire annually in
the years 2010-2013, 2015-2017 and 2019. In 2010, 15 118
respondents participated, and in 2015, an additional sample of
6738 participants was added. The study population of STREAM
has been extensively described elsewhere.'® The Medical Ethical
Committee of the VU University Medical Centre Amsterdam
declared that the Medical Research Involving Human Subjects
Act does not apply to STREAM. STREAM data were enriched
by Statistics Netherlands with information on the main income
components, social benefit pensions and gross wages, derived
from the Dutch tax registers and stored in the social statistical
database (SSB)."” STREAM data up to 2016 were matched with
monthly information from SSB (November 2011 until December
2017).

Study population

Of the 21856 STREAM participants, 18 896 gave permission,
by explicit informed consent, to link the questionnaire data to
register data of Statistics Netherlands. For the current study,
participants were selected aged 45-63 at baseline, who were
not self-employed and working, based on the tax register data,
for at least two consecutive years (n=12988). Additionally,
participants were selected if they had a chronic disease during
these two consecutive years (n=4897). Participants could be
included with multiple measurements. The final analytical
sample included 9532 observations from 4820 participants
(figure 1).

Chronic disease

The presence of a chronic health problem was assessed at baseline
(T) and T, using the following question, ‘Do you (currently)
have one or more of the following chronic diseases, disorders or
handicaps?’ (3). Fifteen answer options were provided of which
six major chronic diseases were defined by their prevalence'®:
diabetes mellitus, cardiovascular, digestive, psychological,
musculoskeletal and respiratory diseases. Different musculo-
skeletal disorders were classified into one category. Subjects
with migraine, skin problems, hearing problems, eye problems,
epilepsy and life-threatening diseases were excluded from the
analysis following previous studies."”
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Working conditions

Physical workload, psychological job demands, job autonomy,
emotional job demands and social support at work were assessed
at T and T ,,. Physical workload included five items on force
exertion, static load (standing, posture and kneeling) and vibra-
tion (Cronbach’s alpha 0.86).%° Psychological job demands was
assessed with four Job Content Questionnaire (JCQ) items on
how fast, how much, how hard and how hectic an individual’s
work is (Cronbach’s alpha 0.91).*! Autonomy was measured
with five JCQ items about making decisions, deciding the order
and speed of conducting tasks, having to find solutions and being
able to take time off (Cronbach’s alpha 0.78).*' Emotional job
demands were assessed with three items from the Copenhagen
Psychosocial Questionnaire (COPSOQ) about emotionally diffi-
cult situations, emotional demands and emotional involvement
at work (Cronbach’s alpha 0.86).* Social support at work
was assessed with four COPSOQ items concerning how often
colleagues and supervisor are willing to help, support and listen
to work-related problems (Cronbach’s alpha 0.81).* All items
had a 5-point answer scale ranging from ‘always’ to ‘(almost)
never’. The answer categories were recoded so that a higher sum
score equalled higher exposure to poor working conditions.

An SD for each working condition was calculated based on
the baseline sample with the first observation of each included
individual. Having a change in a working condition between two
consecutive annual measurements was calculated as the differ-
ence between the score of a working condition at T, | minus the
score of the working condition at T . If this difference was higher
than SD at baseline, this was defined as a change in working
conditions. Individuals were divided into four categories: (1)
those with less than 1 SD change in working conditions between
two measurements and an exposure below the mean at base-
line (the reference category, consecutive favourable), (2) those
with less than 1 SD change in working conditions between two
measurements and an exposure above or at the mean at baseline
(consecutive adverse), (3) those with a favourable change of 1
SD or more in working conditions between two measurements
and (4) those with an adverse change of 1 SD or more in working
conditions between two measurements.

Exit from paid employment

Based on information from Statistics Netherlands on the main
income component,'” an exit from paid employment in the
12 months following T, (T ,,) was defined. Exit from paid
employment was defined by a period of at least three consecutive
months out of paid employment during follow-up of 14 months.

Covariates

Age, sex, educational level, marital status, contract hours and
multimorbidity at baseline were included as covariates. Educa-
tion was measured with a question on the highest level of
education completed, and categorised into low (primary school,
lower and intermediate secondary school or lower vocational
training), intermediate (higher secondary school or intermediate
vocational training) and high (higher vocational education or
university education). Marital status was used to categorise indi-
viduals into those living together with a spouse or partner in
the same household and others (ie, those living alone). Contract
hours were measured with the question ‘How many hours per
week do you work according to your contract?’. Multimorbidity
was assessed based on the previously mentioned question on
chronic diseases, that is, those who indicated to have more than

Table 1  Sociodemographic characteristics, health and working
conditions among Dutch workers with a chronic disease (first
observations, n=4820)

Total* % imputed

Women 47%
Age (mean, SD) 55.29 (5.09)
Married or cohabitating 76%
Education

Low 27%

Mid 40%

High 33%
Chronic disease

Musculoskeletal disorders 65%

Digestive disorders 13%

Respiratory disorders 16%

Diabetes 14%

Psychological disorders 8%

Heart disease 20%
Multimorbidity 29%
Contract hours per week (mean, SD) 31.38 (9.31) 0.26
Working conditions—mean and SD—scale 1 to 5
Physical workload 1.88 (0.92) 0.51
Psychological job demands 3.21(0.77) 0.41
Job autonomy 2.24(0.72) 0.19
Emotional job demands 2.53 (0.85) 1.33
Social support at work 2.45 (0.78) 0.12
Exit of paid employment betweenT _andT_,% (n)
Total exit of paid employment 8

Early retirement 3 (148)

Unemployment 3(139)

Disability benefits 1 (44)

Economic inactivity 1(29)

*Total from the non-imputed dataset.

one of the six included chronic diseases were considered having
multimorbidity.

Statistical analyses

Missing variables on working conditions and individual charac-
teristics (ranging from 0.19% to 1.34%; table 1) were imputed
using multiple imputation by chained equations (M=20).
Descriptive statistics were based on the individual’s first included
observation.

The effects of changing working conditions between two
consecutive measurements (T and T . ) on exit from paid
employment (between T , and T, ) were analysed with
discrete-time survival models.”> This approach allowed for
multiple observations per individual by including a random
factor for each participant. If the working conditions changed
between T and T _,,, the model calculated the probability that
an individual exited paid employment between T ., and T,
compared with those without a change and consecutive favour-
able working conditions between T and T, . This approach
ensured that the change in working conditions preceded the risk
of loss of paid employment. If individuals turned 65 years of age
between T, and T ,,, they were censored from the moment
they turned 63, as this was the main statutory retirement age
during the period of the data collection (2010-2016). If data

were missing from the registries, subjects were also censored.
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Table 2 Relative risk of exit from paid employment of workers with a chronic disease with at least a 1 SD change in working conditions compared
with those without change and consecutive favourable working conditions (total population, n=4820, observations=9532)

% exit from paid employment ~ Model*
% total study population etweenT . an relative ris o
% | stud lati b T.,andT , lative risk (95% ClI)

Physical workload—consecutive favourable 57.7 7.9 1
Physical workload—consecutive adverse 37.2 7.1 0.94 (0.75t0 1.18)
Physical workload—adverse change 2.6 8.6 1.20 (0.70 to 2.08)
Physical workload—favourable change 2.4 43 0.46 (0.22 t0 0.94)
Psychological job demands—consecutive favourable 40.9 74 1
Psychological job demands—consecutive adverse 48.1 7.0 1.07 (0.86 to 1.33)
Psychological job demands—adverse change 5.5 9.4 1.34(0.92 to 1.97)
Psychological job demands—favourable change 5.4 1.4 1.57 (1.09 to 2.24)
Job autonomy—consecutive favourable 53.8 7.1 1
Job autonomy—consecutive adverse 32.5 7.3 1.08 (0.86 to 1.35)
Job autonomy—adverse change 7.0 9.9 1.38 (0.99 to 1.93)
Job autonomy—favourable change 6.7 8.9 1.25(0.87 to 1.77)
Emotional job demands—consecutive favourable 36.0 7.9 1
Emotional job demands—consecutive adverse 46.2 6.5 0.82 (0.65 to 1.03)
Emotional job demands—adverse change 8.7 10.5 1.34(0.98 to 1.83)
Emotional job demands—favourable change 9.1 8.3 0.98 (0.71 to 1.36)
Social support at work—consecutive favourable 39.7 6.6 1
Social support at work—consecutive adverse 44.4 7.7 1.14 (0.91 to 1.41)
Social support at work—adverse change 8.6 1.4 2.07 (1.52 t0 2.81)
Social support at work—favourable change 7.3 7.0 1.08 (0.74 to 1.56)

*Adjusted for age, sex, educational level, contract hours, marital status and multimorbidity.

The Stata command ‘xtmepoisson” was used to estimate rela-
tive risks (RRs) of exit from paid employment of persons with
a 1 SD change in working conditions compared with those
without change and with consecutive favourable working condi-
tions. This procedure fits a random intercept Poisson regression
model with repeated observations nested within individuals,
and time at risk as a log offset. A RR greater than one indicated
an increased likelihood of exit from paid employment. Models
were adjusted for age, sex, educational level, contract hours and
multimorbidity. Analyses were conducted for all participants
with a chronic disease and interaction was tested for sex and
education.

Furthermore, sensitivity analyses were performed to explore
whether the results for exit from paid employment differed for
participants without any of the chronic diseases. The analyses
were conducted using Stata V.15.1.

RESULTS
The study population consisted of 4820 workers with a chronic
disease, of which 29% reported two or more chronic diseases
(table 1). Musculoskeletal diseases were most prevalent (65%),
followed by cardiovascular diseases (20%). On average, the study
population worked 31.38hours a week (SD 9.31). Working
conditions that stood out were high psychological job demands
(mean 3.21 SD 0.77) and low physical working conditions (mean
1.88 SD 0.92) at baseline. Between T ,, and T _,, 8% exited
paid employment, mostly via early retirement or unemployment.
Most changes in working conditions among workers with a
chronic disease were found for emotional job demands (17.8%,
table 2), followed by social support at work (15.8%). Only 5%
had a change in physical workload. Given the observed SD
values, a change in working conditions was effectively a change
towards a higher or lower score on the 5 point scale. Of those
with an adverse change in physical workload, 8.6% exited paid

employment between T ., and T ,,, while among those with a

favourable change in physical workload only 4.3% exited paid
employment. The highest percentage of exit from paid employ-
ment between T, and T _,, was among persons who had an
adverse change in social support at work and a favourable
change in psychological job demands (11.4%), and an adverse
change in emotional job demands (10.5%).

Workers with a favourable change in physical workload had a
lower risk to exit paid employment compared with those without
change and consecutive favourable physical workload (RR
0.46,95% CI 0.22 to 0.94) (table 2). An adverse change in social
support at work (RR 2.07, 95% CI 1.52 to 2.81), emotional job
demands (RR 1.34, 95% CI 0.98 to 1.83) and job autonomy
(RR 1.38, 95% CI 0.99 to 1.93) increased the risk of exit from
paid employment. In contrast, a favourable change in psycho-
logical job demands was also associated with a higher risk of exit
from paid employment (RR 1.57, 95% CI 1.09 to 2.24). Having
consecutive adverse working conditions compared with consec-
utive favourable did not significantly modify the risk to exit paid
employment. Interactions with sex or education were not statis-
tically significant, except for education with autonomy and phys-
ical workload. Intermediate and higher educated workers had
a lower risk to exit paid employment with consecutive adverse
physical workload and consecutive adverse autonomy than low
educated workers (Results are not shown).

When analysing multiple changes at the same time, about
half of the study population (52.7%) had no change in any
working conditions and 8% had both favourable as well as
adverse changes (table 3). Workers with one adverse change had
an increased risk of exit from paid employment compared with
those without any change (RR 1.54, 95% CI 1.21 to 1.98). This
risk increased additively for those with three or more adverse
changes in working conditions to RR 6.06 (95% CI 2.83 to
12.98). For favourable changes, there was no additive trend with
lower risks for exit from paid employment with more improve-
ments in working conditions.
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Table 3 Relative risk of exit from paid employment of workers with
a chronic disease with multiple favourable or adverse changes of at
least 1 SD compared with those without any change (total population,
n=4820, observations 9532)

% exit
from paid
% total employment  Model
study betweenT . relative risk (95%
population andT_, (@)
No changes 52.7 6.3 1
Three or more favourable 0.7 10.0 1.25 (0.49 to 3.18)
changes
Two favourable changes 2.8 8.1 1.29 (0.75 to 2.21)
One favourable change 15.5 7.9 1.33(1.03t0 1.72)
One adverse change 16.4 8.7 1.54 (1.21 to 1.98)
Two adverse changes 3.2 10.7 1.75(1.10 t0 2.78)
Three or more adverse 0.6 23.3 6.06 (2.83 t0 12.98)
changes
Both favourable and 8.0 9.4 1.48 (1.06 to 2.05)

adverse changes

Adjusted for age, sex, educational level, contract hours, multimorbidity and marital
status.

The sensitivity analyses among workers without any of the
chronic diseases showed a similar picture for changing psycho-
social working conditions compared with those with a chronic
disease, both concerning the prevalence of changing working
conditions as the strength of the associations (online supplemen-
tary table 1). In contrast to workers with a chronic disease, having
consecutive adverse working conditions seemed to reduce the
risk to exit paid employment, although not statistically signif-
icant. Also, among this group, a favourable change in physical
workload did not reduce the risk of exiting paid employment
the following year compared with persons without a change and
consecutive favourable physical workload. Analysing multiple
changes, for workers without a chronic disease, both multiple
favourable and multiple adverse changes in working conditions
seemed to increase the risk of exiting paid employment between
T ., and T ., (online supplementary table 2).

DISCUSSION

The influence of changes in working conditions on exit from
paid employment among workers with a chronic disease
differed across working conditions. Reduced physical workload
decreased the risk of exit from paid employment compared with
those without change and consecutive favourable physical work-
load. An adverse change in social support at work increased the
risk of exit from paid employment. Changes in psychological
job demands were an exceptional case, as an improvement in
psychological job demands was associated with an increased risk
to exit paid employment. The more adverse changes in working
conditions, the higher the risk of exit from paid employment.

The findings on the effects of changes in physical and psycho-
social working conditions on labour force participation confirm
most of the previous studies investigating the effects of the
magnitude of working conditions on exit from paid employment
among workers with a chronic disease.®® ' 2* ° For instance,
low social support is an important risk factor for exit from paid
employment.” '” The current study underpins the existing knowl-
edge by showing the effects of favourable and adverse changes
in both physical and psychosocial working conditions, which is
less sensitive to selection bias. This evidence is important for the
prevention of early exit from paid employment among workers

with a chronic disease as it offers novel insights into the potential
of improving working conditions.

Bearing in mind that working conditions are modifiable
aspects of work, it is important to know whether changes in
working conditions can influence the risk to exit paid employ-
ment for workers with a chronic disease. The effects of favour-
able and adverse changes in working conditions did not mirror
each other. For physical workload, we observed a decreased risk
with reduced exposure, but no significant increased risk with
higher exposure. For social support, we observed an opposite
pattern, whereby an adverse change was associated with higher
exit risk, while a favourable change had no effect on the exit
risk. These findings cannot be explained by differences in the
prevalence of changes in exposure, since in our study population
similar proportions of workers experienced improvements as
deteriorations in working conditions. Further research is needed
to investigate whether characterisation of changes in absolute
magnitude of exposure is to be preferred over our approach with
changes on a relative scale, expressed by 1 SD.

A surprising finding was that a favourable change in psycho-
logical job demands, largely reflecting less work pressure, and
to a lesser extent higher job autonomy, increased the risk of
exit from paid employment. A previous study also found these
counterintuitive results, reporting that demanding psychoso-
cial working conditions protected against job loss during sick
leave.”® It can be hypothesised that when a worker experiences
functional limitations, psychological job demands are perhaps
lowered as a last resource to prevent exit from paid employ-
ment. If a disease is increasingly limiting and changes in working
conditions take place late in the development of the disease, exit
from paid employment may be likely either way, regardless of
favourable changes in working conditions. Further research is
needed, as information on functional limitations was not avail-
able in this dataset.

Multiple favourable changes did not affect the risk of exit from
paid employment, while multiple adverse changes did increase
the risk up to six times. Thus, the direction of the change is
important to include in the analyses. However, there are limita-
tions using self-reported working conditions. It cannot be fully
ruled out that an individuals’ perception or reporting of working
conditions was influenced by the disease status. If a worker
experienced functional limitations due to a chronic disease, they
may also report an adverse change in working conditions, while
objectively no change occurred.”” However, there are no differ-
ences in the amount of changes for the chronically ill population
compared with the healthy population. Nevertheless, from the
data it cannot be derived whether the changes took place due
to the chronic disease or if they are independent of having a
chronic disease. More research is needed on workers with inci-
dent cases of a chronic disease, which was not possible in the
current study population.

Several strengths and limitations need to be considered. First,
the study design, using a large representative national sample
with a combination of self-reported and register data for analysis,
is a strength, and it applied a considerable change (1 SD from
baseline) in exposure as the variable of interest. The short 1-year
follow-up time is a strength, as it could be hypothesised that a
change in working conditions took place close to the event. In
an earlier study on a change in working conditions and its effect
on health outcomes, the strength of the association was stronger
with 1 or 2years follow-up than after 7-10 years follow-up.*®

Some limitations should be considered as well. First, chronic
disease and working conditions are based on self-reports. For
chronic diseases, the question does not specify whether the
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Workplace

health issue was diagnosed by a physician and there is no infor-
mation on functional limitations or severity of the disease. For
working conditions, self-reported working conditions make it
difficult to distinguish between actual change in working condi-
tions and within-person deviations.”’ However, when using a
considerable change in working conditions, it can be reason-
ably expected that working conditions have changed substan-
tially from the previous measurement and are not the result of
merely within-person deviations in self-assessments. Second,
some working conditions had a skewed distribution, that is, for
physical workload most persons had a score of 1 on the 5 point
scale. However, since change was analysed, the distribution
was not skewed, having a favourable change was as likely as an
adverse change. Third, adjustments of working conditions might
not be equally important for all chronic diseases, as illnesses
differ in impact on work. However, a previous study showed
a comparable impact of working conditions on exit from paid
employment across various chronic diseases.® Lastly, the study
population was too small to analyse whether a change in working
conditions would have different effects on different exit routes,
such as early retirement or unemployment.

In conclusion, this study indicates that improvements in phys-
ical working conditions may reduce the risk of exit from paid
employment for chronically ill workers. Deteriorating phys-
ical and psychosocial working conditions, on the other hand,
increased the risk of exit, and more adverse changes increased
the risk of exit.
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