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Background: The aim was to identify working hours’ trajectories in later work careers over a follow-up of 15–17 years
and to examine their association with social factors and health. Methods: A subsample from the Helsinki Health
Study was extracted comprising employees of the City of Helsinki, Finland. Growth mixture modelling was used to
identify different working hour trajectories. Age, gender, occupational class, marital status, health behaviour,
physical and mental functioning and current pain were associated with trajectory membership. Relative risks (RRs)
and their 95% confidence intervals (CIs) were estimated. Results: A two-trajectory model was selected: ‘Stable
regular working hours’ (90%) and ‘Shorter and varying working hours’ (10%). Women (RR 1.40, 95% CI 1.09–1.78),
the oldest employees (RR 2.71, 95% CI 2.06–3.57), managers and professionals (RR 1.56, 95% CI 1.20–2.02), those
reporting non-drinker (RR 1.66, 95% CI 1.32–2.10), those reporting sleeping more than 8 h per night (RR 1.74 95%
CI 1.25–2.42) and those reporting poor mental functioning (RR 1.39 95% CI 1.15–1.68) had higher likelihood of
belonging to the trajectory ‘Shorter and varying working hours’. There were no differences between the trajec-
tories in marital status, smoking, body mass index, current pain or physical functioning. However, routine non-
manual workers (RR 0.74, 95% CI 0.55–0.98), and semi-professionals (RR 0.70, 95% CI 0.50–0.96) had lower
likelihood of belonging to this trajectory. Conclusions: Trajectories of working hours in later work career differ
by age, gender and occupational class but also by health behaviours and mental health functioning.
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Introduction

Many countries are experiencing population ageing.1 During
the past decades multiple European countries have increased

the statutory retirement age aiming to raise the proportion of the
employed population. It is projected that in the European Union
(EU), the share of all employees aged 55–64 years will reach 20% in
the 2020s.2 Nowadays, those aged above 54 years are less employed
compared to their younger counterparts even if positive trend is
evident; in 2018, the employment rate of 55- to 64-year-olds was
57% when in 2006 it was 43%.3 Similarly, in the EU, many coun-
tries have implemented policies facilitating working time reduc-
tions for the older employees.4 According to Organisation for
Economic Co-operation and Development statistics employees
above 54 years work shorter hours compared to 25- to 54-year-
old employees.5 In light of these changes, more in-depth under-
standing is needed about who and with what characteristics work
until their normal retirement age and how their working hours
develop in later careers.

Previous research has focussed on those exiting workforce prema-
turely. Some studies associate exiting labour force prematurely with
poor health and lower socio-economic position6 and longer working
life with good health7 and higher socio-economic position8 but
other studies find no association between early retirement and
health. Poor health does not always mean exit from paid employ-
ment and altering weekly working hours and other workplace mod-
ifications is an occupational health care tool by which employees’
work ability can be maintained.9 In Finland, women work shorter
hours and more often part-time, but men and women report equally
often working overtime. Multiple adverse health effects have been
linked to long working hours10–15 but few studies have examined

working hours in later career.16 Additionally, shorter weekly work-
ing hours have received less attention.17

Most previous studies on working hours are variable-oriented,
assuming a homogenous sample and focussing on associations be-
tween variables. Growth mixture modelling (GMM) models lon-
gitudinal data by detecting patterns within a heterogeneous data
and dividing people into qualitatively different (latent) groups
without prior assumptions.18 To our knowledge, there are no pre-
vious studies that use trajectory modelling in examining and iden-
tifying distinct developmental patterns of working hours from
midlife towards retirement.16 Our aim is to first identify trajecto-
ries in working hours in midlife and later careers, and second to
examine social- and health-related factors associated with the tra-
jectories’ memberships.

Methods

Data were derived from the Helsinki Health Study (HHS), a cohort
of midlife and ageing employees of the City of Helsinki, Finland.19

The questionnaires were mailed to employees turning 40, 45, 50,
55 and 60 in three consecutive years 2000–02. At baseline (Phase
1), the sample consisted of 8960 employees (response rate 67%).
Approximately 80% of the participants were women correspond-
ing with the share of women in the City of Helsinki and elsewhere
in the public sector in Finland. The follow-up questionnaires were
mailed in 2007, 2012 and 2017 to all respondents of the baseline
survey. Response rates for the follow-up questionnaires in 2007
(Pase 2), 2012 (Phase 3) and 2017 (Phase 4) were 83%, 79% and
82%, respectively.
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Study population

We included participants, who on at least one of the phases reported
both: (i) having at least one working hour per week and (ii) being
employed full-time or part-time. At Phase 1, all participants were
employed and reported working hours. At each follow-up, those who
did not meet these criteria were excluded from the analysis at that phase,
but were included in later phases if meeting the criteria at that phase.
The total number of included participants at each phase was: 8552 at
Phase 1, 5060 at Phase 2, 3367 at Phase 3 and 2448 at Phase 4. Main
reason for not to be included was retirement (and attrition).

Working hours

Working hours were measured as follows: in Phases 1–3, options for
working hours were: 1–10, 11–29, 30–40, 41–50 and over 50 h per
week. At Phase 4, participants could additionally report working 0 h
per week but the participants who reported being employed but
working 0 h per week (n¼ 8) were omitted from the analyses.
Most commonly reported category was 30–40 (73%). Reporting
1–10 working hours per week was rare (3%).

Covariates

Age, gender, occupational class, marital status, current smoking, alco-
hol consumption, sleeping hours, body mass index (BMI), current pain
and physical and mental functioning were used as covariates. Age and
gender were derived from Phase 1. Occupational class was derived from
the personnel register for those with an informed consent to link their
survey data to register data (78%), and completed from the question-
naires for the rest. Occupational class was classified into four categories:
professionals and managers, semi-professionals, routine non-manual
employees and manual workers. Mode was used as during the
follow-up participants could move to a different occupational class.
Regarding all other categorical covariates, we used the mode derived
from participants’ answers across all the phases (1–4). Marital status
was dichotomized as cohabiting (married/cohabiting) or not-
cohabiting (divorced/widowed/single). Current smoking was reported
as ‘yes’ or ‘no’. Reported alcohol consumption was classified into three
categories: non-drinkers, non-binge drinkers and binge drinkers, which
was defined as drinking 6 or more units in one occasion. Mean BMI
(from self-reported weight and height) was computed across all the
study phases (1–4) and was classified into three categories: healthy
weight (<25.0 kg/m2), overweight (25.0–30.0 kg/m2) and obesity
(>30.0 kg/m2). Reported sleeping hours were classified into three cat-
egories: <7 h per night, 7–8 h per night and over 8 h per night. Current
pain was based on the question: ‘Do you have pain at the moment?’
with response alternatives ‘yes’ or ‘no’. Health outcomes were
physical and mental health functioning measured by the Short
Form 36 questionnaire.20 A Finnish validated translation was
used.21 Continuous physical and mental component summary
scores were calculated. Higher score indicates better functioning.
The lowest quartile was assigned ‘poor functioning’. Household
net income was derived from the baseline questionnaire and ana-
lyzed separately22 (Supplementary table S1).

Statistical analyses

We modelled the development of working hours using trajectory
modelling. The trajectories were estimated using GMM, a subcat-
egory of finite mixture modelling. GMM studies longitudinal data
by detecting patterns within a heterogeneous study population and
by those patterns classifying individuals into qualitatively different
latent trajectory groups.18,23GMM accounts for within class variabil-
ity between subjects as random effects are used to account for indi-
vidual differences within latent classes.24 With GMM measurements
can vary from one subject to another allowing to for example in-
clude participants with intermittent missing data or dropout.25 The
analyses were computed with the R 3.5.2 software26 using the

package ‘lcmm’.25 The optimal number of trajectory groups was
selected based on the following criteria: Bayesian information cri-
teria, posterior probabilities of trajectory group membership, Akaike
information criteria, identifiability of the distinct classes and with a
preference to models that produced trajectory groups with no fewer
than 5% of the participants.27 Model parameters are presented in
the Supplementary material. Participants were assigned to the tra-
jectory groups to which they had the highest probability of belong-
ing to.27 Mean posterior probabilities were 99.7% in the trajectory
‘Stable regular working hours’ and 94.5% in ‘Shorter and varying
working hours’, indicating a good model fit, high reliability and a
low likelihood of classification error.

We first analyzed men and women together and then separately. The
model with only women produced trajectories similar to the combined
model (data not shown). The model with only men produced three
trajectories, with a small third trajectory in which participants reported
working hours over 40 h per week (data not shown). The model with
only men was too small to be included in further analyses due to the
small number of participant assigned to each trajectory.

The chi2 test was applied for categorical variables. We computed a
relative risk (RR) and their 95% confidence intervals (95% CIs) for
belonging to ‘Shorter and varying working hours’ trajectory using
log-binomial regression, which is a type of generalized linear model
using a log link function. In the first model, only age and gender
were used. The second model included gender and age with each
covariate independently. In the final model age, gender and all the
other explanatory variables were simultaneously adjusted for.
Household income was not included in the model as municipal
employees’ income is closely linked to their occupational status.

Results

Descriptive statistics

A third of the participants were routine non-manual workers and
another third were managers or professionals (table 1). Manual
workers were the smallest occupational class (16%). Two-thirds
were married or cohabiting. One-fifth reported smoking and half
binge drinking. More than third (38%) were overweight and 17%
obese. Daily sleep <7 h per night was reported by one-fifth and daily
sleep over 8 h by 3%. The lowest quartile was assigned poor mental,
and physical functioning and current pain was reported by 42%.
Women more often belonged to the lower household income quar-
tiles and men to the higher (Supplementary table S1).

Trajectories

Based on model statistics (Supplementary material) and interpretation,
we selected a model with two working hour trajectories, ‘Stable regular
working hours’ and ‘Shorter and varying working hours’ (figure 1).

The first trajectory, ‘Stable regular working hours’, included 90%
of the study population (table 1) and consisted of employees report-
ing working hours at around 35 h per week. In this trajectory, the
weekly working hours only declined slightly, from 37 h per week to
35 h during the follow-up.

The second trajectory group, ‘Shorter and varying working
hours’, consisted of individuals who in contrast to ‘Stable regular
working hours’ worked shorter hours throughout the follow-up. In
this trajectory, working hours started at Phase 1 from 15 h per week,
increased to 34 h at Phase 3, and declined to <30 h per week at
Phase 4. In both trajectory groups, the majority of the employees
worked full-time jobs and daytime work was reported by 85% in the
trajectory ‘Shorter and varying working hours’ and by 78% in ‘Stable
working hours’. Shift work was reported more often in the trajectory
‘Stable working hours’ with 19% compared to 9% in the ‘Shorter
and varying working hours’ (P< 0.001) (data not shown).

Members of the trajectory ‘Shorter and varying working hours’
were more often women and from the oldest age group (aged 60 at
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Phase 1) compared to the trajectory ‘Stable regular working hours’.
Half of the members of the trajectory ‘Shorter and varying working
hours’ belonged to professionals and managers while the corre-
sponding proportion was 28% in ‘Stable regular working hours’
(P< 0.001). Trajectory ‘Stable regular working hours’ had a higher
percentage of the routine employees (34% vs. 25%), semi-
professionals (21% vs. 14%) and manual workers (16% vs. 13%)
(P< 0.001). There were no differences by marital status (P¼ 0.63).

Reporting smoking (21% vs. 16%, P< 0.001) and binge drinking
(52% vs. 40%, P< 0.001) was more common in trajectory ‘Stable
regular working hours’, whereas reporting non-drinker was more
common (12% vs. 8%, P< 0.001) in ‘Shorter and varying working
hours’. There were no differences by BMI (P¼ 0.14).

Reporting sleeping <7 h was more common (22% vs. 19%) and
reporting sleeping >8 h more rare (3% vs. 6%) in trajectory ‘Stable
regular working hours’ (P< 0.001). Poor physical functioning was
reported by 27% in ‘Shorter and varying working hours’ vs. 23%
(P¼ 0.004) and poor mental functioning by 26% vs. 22%
(P¼ 0.007). Current pain was reported by 42% in both trajectories.

Social and health-related factors

In Model 1 (table 2), women (RR 1.41, 95% CI 1.19–1.68) com-
pared to men and those in the oldest age group (RR 3.18, 95% CI
2.61–388) compared to the youngest age group were more likely

Table 1 Baseline characteristics of the study population and characteristics of the trajectories. Trajectory 1¼ ‘Stable regular working hours’;
Trajectory 2¼ ‘Shorter and varying working hours’

Trajectories

Study population Trajectory 1: Trajectory 2: P-value for chi2

stable normal working hours shorter and varying working hours

N (%) 8792 (100%) 7941 (90%) 851 (10%)

Women (%) 7036 (80%) 6317 (80%) 719 (84%) <0.001

Age (%)

40 1786 (20%) 1654 (21%) 132 (15.5%)

45 1888 (21%) 1746 (22%) 142 (16.7%)

50 1917 (22%) 1773 (22%) 144 (16.9%)

55 2175 (25%) 1980 (25%) 195 (22.9%)

60 1026 (12%) 788 (10%) 238 (28.0%)

8792 (100%) 7941 (100%) 851 (100%) <0.001

Occupational class

Professionals and

managers

2638 (30%) 2233 (28.4%) 405 (48%)

Semi-professionals 1768 (20%) 1651 (21.0%) 117 (14%)

Routine non-manual

workers

2901 (33%) 2693 (34.2%) 208 (25%)

Manual workers 1401 (16%) 1289 (16.4%) 112 (13%)

8708 (100%) 7866 (100%) 842 (100%) <0.001

Marital status

Cohabiting 5966 (68%) 5395 (68%) 571 (67%)

Non-cohabiting 2822 (32%) 2542 (32%) 280 (33%)

8788 (100%) 7937 (100%) 851 (100%) 0.63

Health behaviour

Smoker 1773 (20%) 1640 (21%) 133 (16%)

Non-smoker 6997 (80%) 6280 (79%) 717 (84%)

8770 (100%) 7920 (100%) 850 (100%) <0.001

Alcohol consumption

Non-drinker 699 (8%) 597 (8%) 102 (12%)

Non-binge drinker 3648 (42%) 3236 (41%) 412 (48%)

Binge drinker 4430 (50%) 4094 (52%) 336 (40%)

8777 (100%) 7927 (100%) 850 (100%) <0.001

BMI

Healthy weight, BMI< 25 2390 (45%) 2141 (45%) 249 (49%)

Overweight 2001 (38%) 1828 (38%) 173 (34%)

Obesity 869 (17%) 786 (17%) 83 (16%)

5260 (100%) 4755 (100%) 505 (100%) 0.14

Sleeping hours

<7 h 1893 (22%) 1733 (22%) 160 (19%)

7–8 h 6592 (75%) 5954 (75%) 638 (75%)

9 h or more 284 (3%) 235 (3%) 49 (6%)

8769 (100%) 7922 (100%) 847 (100%) <0.001

Physical functioning

Good 6741 (77%) 6126 (77%) 615 (73%)

Poor 2008 (23%) 1781 (23%) 227 (27%)

8749 (100%) 7907 (100%) 842 (100%) 0.004

Mental functioning

Good 6798 (78%) 6167 (78%) 622 (74%)

Poor 1960 (22%) 1740 (22%) 220 (26%)

8758 (100%) 7907 (100%) 842 (100%) 0.007

Current pain

Yes 3712 (42%) 3356 (42%) 356 (42%)

No 5048 (58%) 4558 (58%) 490 (56%)

8769 (100%) 7914 (100%) 855 (100%) 0.88
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to belong to the trajectory of ‘Shorter and varying working hours’
(table 2).

In Model 2 (table 2), all the other covariates were modelled with
age and gender independently. Compared to manual workers, profes-
sionals and managers were more likely (RR 1.87, 95% CI 1.54–2.27) to
belong to the trajectory of ‘Shorter and varying working hours’.
People who reported binge drinker (RR 0.82, 95% CI 0.71–0.95)
were less likely and those who reported non-drinker more likely
(RR 1.12, 95% CI 1.06–1.56) to belong to the trajectory of ‘Shorter
and varying working hours’. People who reported BMI overweight
but not obese (mean BMI 25–30) were less likely (RR 0.80, 95% CI
0.67–0.96) to belong to ‘Shorter and varying working hours’.
Compared to those reporting sleeping 7–8 h, those reporting sleeping
>8 h were more likely (RR 1.77, 95% CI 1.39–2.26) to belong to
‘Shorter and varying working hours’. Those reporting poor mental
functioning belonged more often to ‘Shorter and varying working
hours’ (RR 1.23, 95% CI 1.06–1.42) whereas there was no difference
between trajectories in physical functioning.

In Model 3 (table 2), all covariates were simultaneously adjusted
for. Women (RR 1.40, 95% CI 1.09–1.78) and the oldest age group
(RR 2.71, 95% CI 2.06–3.57) had higher odds of belonging to the
trajectory of ‘Shorter and varying working hours’. Professionals and
managers were more likely (RR 1.56, 95% CI 1.20–2.02) and semi-
professionals (RR 0.70, 95% CI 0.50–0.96) and routine non-manual
workers (RR 0.74, 95% CI 0.55–0.98) less likely to belong to trajec-
tory of ‘Shorter and varying working hours’. Non-drinkers (RR 1.66,
95% CI 1.32–2.10) and those reporting sleeping >8 h (RR 1.74, 95%
CI 1.25–2.42) were more likely to belong to ‘Shorter and varying
working hours’ whereas binge drinkers were less likely (RR 0.82,
95% CI 0.68–0.999). Those reporting poor mental health function-
ing had higher odds of belonging to ‘Shorter and varying working
hours’ (RR 1.38, 95% CI 1.15–1.67). Marital status, smoking, mean
BMI, physical functioning and current pain were unassociated with
trajectory group membership.

Discussion

This study examined the developmental trajectories of working
hours during later work career over a period of nearly two decades.
Social and health-related factors and their associations with the
trajectories were examined. Two distinctive trajectories emerged:
‘Stable regular working hours’ (90%) and ‘Shorter and varying
working hours’ (10%). Social determinants including female gender,
age over 60 years, and higher occupational class were associated with
a higher likelihood of belonging to the trajectory of ‘Shorter and
varying working hours’. Health-related factors including reported
sleeping >8 h, reporting non-drinker and poor mental functioning
were associated with a higher likelihood of belonging to trajectory of

‘Shorter and varying working hours’ in the fully adjusted model.
Smoking, BMI, physical functioning and current pain were un-
associated with trajectory membership.

Interpretation

To our knowledge, there are no studies that have examined trajec-
tories of working hours from mid work career to later career and
only few previous studies have examined working hours in later
work careers.4,16,17,28 In our study, the majority of participants
worked stable and regular working hours (defined as a maximum
of 40 h per week), which is the most common limit of normal work-
ing hours.29 The participants assigned to the trajectory of ‘Stable
regular working hours’ reported working hours at around 35–37 h
per week, whereas the reported working hours in the smaller trajec-
tory of ‘Shorter and varying working hours’ varied between 15 and
33 h per week. In our main analysis, no trajectory with reported
working hours over 40 h per week was observed and the percentage
of participants reporting over 40 h per week was small (7%, data not
shown). The small amount of longer working hours is most likely
affected by many factors. In the EU, the Directive mandates that 48 h
per week is the maximum amount of weekly working hours, which
includes overtime hours30 and working overtime is less prevalent in
Nordic countries.31 In comparison, many Asian countries, including
high-income countries like Singapore and the Republic of Korea are
known for long working hours29 but these countries also have lower
employment rates for women. The nature of our cohort might also
affect the lack of reporting long working hours as municipal sector
employees report less overtime work compared to the private sector
and public sector employees are predominantly women. Our cohort
also constituted of employees with permanent job contracts (>90%)
excluding precarious job contracts.32

Women were more likely to belong to the trajectory with shorter
working hours, which correlates with previous knowledge from
Finland. Among women, shorter working hours might partly be
explained due to requirements from home, such as taking care of
their children, spouse or elderly parents but in Finland, women also
report lack of full-time employment as a reason for part-time
employment.

Older employees more often belonged to the shorter working
hour trajectory. This is likely at least partly explained by the policies
that allow older employees to reduce their working hours, such as
part-time pension.4,5 In Finland, during our follow-up, employees
could retire on part-time pension if certain criteria were met. On
part-time pension, the employee has to cut down working hours and
move to part-time employment. Part-time pension has not been
widely utilized in Finland. For example, in 2016, 1.5% of employees
eligible to part-time pension, retired to part-time pension.33

Partial disability pension also affects working hours. In case of
illness and permanent loss of work ability employees could be
granted part-time (or full-time) disability pension. After 60 years
of age disability pension is granted on milder terms as work ability
is evaluated only by employees’ potential to return to work in his
current profession. Also relevant to our cohort is that pension age
varies between occupations among municipal employees. During
our study period, the Finnish earnings-related pension system
underwent a reform in 2005 after which employees could choose
to retire between 63 and 68 years of age. Also the part-time pension
age limit was gradually lifted to 61 years. Later on, the part-time
pension system was replaced by the partial old-age pension system
in 2017.

Professionals and managers were also more likely to the shorter
working hour trajectory. Occupational class has been associated
differences in exiting workforce. Both those in the highest and low-
est occupational classes are more likely to extend work career but for
different reasons. For those in the lower occupational classes con-
tinuing working might be a financial necessity whereas those in
more affluent position might have the chance to choose shorter

Figure 1 Trajectories of working hours among midlife and ageing
employees. Trajectory 1 ¼ ‘Stable regular working hours’ (90%);
Trajectory 2 ¼ ‘Shorter and varying working hours’ (10%)
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work week or part-time-retirement regardless of their current
health.34,35 Those in higher socio-economic position are also more
likely continue working after retirement.8

From health-related factors only reported sleep, alcohol con-
sumption and poor mental functioning were associated with trajec-
tory membership. Epidemiological studies associate sleeping 7–8 h
per night with good health. However, sleeping <7 h is common.36 In
our study, a fifth of the participants reported sleeping <7 h and this
was more common among members of ‘Stable regular working
hours’ trajectory. Reporting sleeping more than 8 h per night was
associated with higher likelihood of belonging to ‘Shorter and vary-
ing working hours’, which can indicate either that those working
shorter hours have a better chance to sleep or that there are other
factors affecting sleeping hours, which we were unable to take into
consideration in our study setup. Reporting non-drinker was more
common among members of ‘Shorter and varying working hours’
and reporting non-drinker was also more common among those
reporting sleeping >8 h (P< 0.001, data not show). Alcohol con-
sumption among other factors worsens the quality of sleep and
binge drinking has been associated with insomnia symptoms.37

The above-mentioned findings warrant questions on whether alco-
hol consumption and sleep have a causal effect on the development
of working hours.

Those reporting poor mental functioning more often belonged to
trajectory of ‘Shorter and varying working hours’. In line with this a
Belgian study found an association with working time reductions
and a worsening of self-perceived health and depressive symptoms
among employees above 50 years.17 There does not seem to exist a
clear occupational class gradient in psychiatric diseases. At

workplace physical demands have decreased while work has be-
come increasingly mentally demanding. Physically strenuous work
is considered in occupational health care but difficulties regarding
psychosocially strenuous work might not be as well met. High job
demands and low control have been associated with psychotropic
medication among employees.38 Those in lower occupational
classes might face low job control and have little possibilities to
control their tasks during workdays whereas those in managerial
occupations might suffer from higher job demands. Poor mental
functioning emerging as one factor differing between the trajecto-
ries emphasizes employee mental health as one key factor in work
ability.

We found no differences between the trajectories in physical func-
tioning or current pain. However, we included only people who
were employed part- or full-time. Being able to work is itself indi-
cative of at least moderate health. Previous studies identify multiple
different risk factors for chronic pain, such as lower socio-economic
position39 and female gender.40

This study has multiple strengths. The longitudinal HHS data
comprise a large employee cohort that includes a wide range
information on sociodemographic factors, work arrangements,
working conditions and health. Survey data do not allow con-
firming causal relationships but clear associations were observed.
Additionally, the HHS data included only employees from a one
municipal sector employer so caution should be used if general-
izing these results into the general working population. Also, our
data were collected at a 5-year interval. Having distant intervals
might make smaller changes in working hours unnoticeable. Like
any other statistical method, GMM and other finite mixture

Table 2 Social and health-related factors risk ratio of belonging to Trajectory 2 compared to Trajectory 1 [log-binomial regression model,
risk ratio (RR for belonging to Trajectory 2 compared to Trajectory 1 and 95% CI)]

Model 1a Model 2a Model 3a

RR (95% CI)b

Women 1.41 (1.19–1.68)c 1.40 (1.09–1.78)c

Age (ref: 40 years at Phase 1)

Age 45 1.02 (0.81–1.28) 1.03 (0.75–1.40)

Age 50 1.02 (0.81–1.28) 1.03 (0.76–1.39)

Age 55 1.23 (0.99–1.52) 1.12 (0.84–1.49)

Age 60 3.18 (2.61–3.88)c 2.71 (2.06–3.57)c

Occupational class (ref: manual

workers)

Professionals and managers 1.87 (1.54–2.27)c 1.56 (1.20–2.02)c

Routine non-manual workers 0.86 (0.69–1.07) 0.74 (0.55–0.98)c

Semi-professionals 0.83 (0.65–1.07) 0.70 (0.50–0.96)c

Marital status (ref: cohabiting)

Non-cohabiting 0.96 (0.84–1.10) 0.99 (0.83–1.18)

Health behaviour

Smoker (ref: non-smoker) 0.82 (0.69–0.98)c 0.88 (0.67–1.15)

Drinking habits (ref: non-binge

drinker)

Binge drinker 0.82 (0.71–0.95)c 0.82 (0.68–0.999)c

Non-drinker 1.28 (1.06–1.56)c 1.66 (1.32–2.10)c

BMI (ref: healthy weight. BMI< 25)

Overweight 0.80 (0.67–0.96)c 0.85 (0.71–1.02)

Obesity 0.94 (0.74–1.18) 0.99 (0.79–1.25)

Sleep [ref: average sleep (7–8 h)]

Short sleep (<7 h) 0.89 (0.76–1.04) 0.81 (0.64–1.02)

Long sleep (>8 h) 1.77 (1.39–2.26)c 1.74 (1.25–2.42)c

Physical functioning (ref: good)

Poor 1.07 (0.93–1.24) 1.05 (0.84–1.32)

Mental functioning (ref: good)

Poor 1.23 (1.06–1.42)c 1.39 (1.15–1.68)c

Current pain (ref: no current pain)

Yes 0.95 (0.84–1.08) 0.94 (0.78–1.14)

a: Model 1 ¼age þ gender; Model 2 ¼age þ gender þ each covariate independently; Model 3 ¼all covariates combined.
b: RR for belonging to Trajectory 2 compared to Trajectory 1. Trajectory 1 ¼ ‘Stable regular working hours’; Trajectory 2 ¼ ‘Shorter and

varying working hours’ (RR, relative risk; 95% CI, 95% confidence interval).
c: Statistically significant.
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modelling methods are not flawless27 and represent an approxi-
mation. Still, this method enables studying the heterogeneity of
the data and displaying longitudinal data in an understandable
way.

In conclusion, our study showed developmental patterns in
working hours from midlife towards the end of the working
life. Being assigned to the shorter weekly working hour group
was associated with social factors, such as gender and occupa-
tional class. Mental functioning, sleep and alcohol consumption
emerged as possible health-related factors interacting with the
development of working hours. More in-depth research on men-
tal health and its connection to development of working hours is
needed. Improving employees’ health behaviours and prevention
of chronic diseases is likewise important as without good preven-
tion and treatment of chronic diseases employees of all ages are at
risk of disability.
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7 Böckerman P, Ilmakunnas P. Unemployment and self-assessed health: evidence

from panel data. Health Econ 2009;18:161–79. Available at: https://doi.org/10.1002/

hec.136.

8 Virtanen M, Oksanen T, Pentti J, et al. Occupational class and working beyond the

retirement age: a cohort study. Scand J Work Environ Health 2017;43:426–35.

Available at: https://doi.org/10.5271/sjweh.3645.

9 Nevala N, Pehkonen I, Koskela I, et al. Workplace accommodation among persons

with disabilities: a systematic review of its effectiveness and barriers or facilitators. J

Occup Rehabil 2015;25:432–48. Available at: https://doi.org/10.1007/s10926-014-

9548-z.

10 Knauth P. Extended Work Periods. Ind Health 2007;45:125–36. Available at: https://

doi.org/10.2486/indhealth.45.125.

11 Virtanen M, Ferrie JE, Gimeno D, et al. Long working hours and sleep disturbances:

the Whitehall II prospective cohort study. Sleep 2009;32:737–45. Available at:

https://doi.org/10.2486/indhealth.45.125.

12 Virtanen M, Jokela M, Lallukka T, et al. Long working hours and change in body

weight: analysis of individual-participant data from 19 cohort studies. Int J Obes

2020;44:1368–75. Available at: https://doi.org/10.1038/s41366-019-0480-3.

13 Kleppa E, Sanne B, Tell GS. Working overtime is associated with anxiety and de-

pression: the Hordaland health study. J Occup Environ Med 2008;50:658–66.

Available at: https://doi.org/10.1097/JOM.0b013e3181734330.

14 Wong K, Chan AHS, Ngan SC. The effect of long working hours and overtime on

occupational health: a meta-analysis of evidence from 1998 to 2018. Int J Environ

Res Public Health 2019;16:2102.Available at: https://doi.org/10.3390/

ijerph16122102.

15 Lee H-E, Kim I, Kim H-R, Kawachi I. Association of long working hours with

accidents and suicide mortality in Korea. Scand J Work Environ Health 2020;46:

480–7. Available at: https://doi:10.5271/sjweh.3890.

16 Bell DNF, Rutherford AC. Older workers and working time. J Econ Ageing 2013;1–2:

28–34. Available at: https://doi.org/10.1016/j.jeoa.2013.08.001.

17 Wels J. Assessing the impact of partial early retirement on self-perceived health,

depression level and quality of life in Belgium: a longitudinal perspective using the

Survey of Health, Ageing and Retirement in Europe (SHARE). Ageing Soc 2020;40:

512–36. Available at: https://doi:10.1017/S0144686X18001149.

18 Muthén B, Shedden K. Finite mixture modeling with mixture outcomes using the

EM algorithm. Biometrics 1999;55:463–9. Available at: https://doi.org/10.1111/j.

0006-341x.1999.00463.x.
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