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Objective   Risk of exit from work is both occupation- and country-specific. This study investigated occupational 
differences in working life expectancy (WLE) and reasons for working years lost (WYL) among employed 
workers in three Nordic countries.
Methods   We utilized registry-based cohorts of the employed population in Denmark (N=2 383 657), Finland 
(N=1 266 705) and Norway (N=1 761 166) to estimate WLE for ages 30–65 using the Sullivan method with 
2015 data. We further estimated WYL due to sickness absence, unemployment, disability retirement, old-age 
retirement and other reasons. The analyses were stratified by gender and major occupational group (1st digit in 
the ISCO-88 code).
Results   Occupational differences in WLE and WYL were observed in all countries. The overall pattern across the 
countries showed that legislators, senior officials and managers and professionals generally had high WLE, while 
service and sales workers and employees in manual occupations tended to have lower WLE, with employees 
in elementary occupations performing the worst. Reasons for WYL varied with country. In general, disability 
retirement was a significant factor in Denmark, unemployment in Finland, and sickness absence in Norway.
Conclusion   A similar occupational pattern in WLE was observed across the countries, with some occupational 
groups consistently showing high or low WLE. However, the magnitude of occupational differences in WLE and 
the reasons for WYL varied across the countries.
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Population ageing and the subsequent expected increase 
in the ratio of pensioners to working individuals are 
causing concerns for the financial sustainability of wel-
fare states (1). On average, the number of elderly people 
(≥65 years) per 100 people of working age (20–64) is 
expected to increase from 31 in 2022 to 54 in 2052 in 
OECD countries (2). As a result, it has become a politi-
cal objective in the Nordic countries to reduce temporary 
exits from work, such as sickness absence, and to extend 
the length of working life by delaying the time of per-
manent exit from work (3, 4).

However, the working population is heterogeneous, 
with various subgroups that differ in their work par-
ticipation. Previous studies have shown that workers 
exposed to harmful occupational exposures (eg, heavy 
physical work or low job control) and workers in low-
class occupations (eg, manual and unskilled occupa-
tions) have lower work participation (5–7) and a higher 
risk of exit from work (8–10). This applies particularly 
to health-related exit paths (9) but may also hold for 
unemployment and non-health-related exits (11, 12). 
Furthermore, different pathways of exit from work 
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have somewhat different occupational distributions. 
For instance, the feasibility of early retirement may be 
constrained for individuals in low-class occupations due 
to limited pension savings or access to pension schemes 
(9). It is, therefore, beneficial to consider multiple exit 
routes. Furthermore, considering a broad time span of 
an individual’s working life, and taking into account 
both temporarily and permanent exits from work, offers 
a more comprehensive understanding of work participa-
tion throughout the working age.

Measures of working life expectancy (WLE) can 
take different exit routes into account and provide an 
estimate of the expected length of working life (13). 
Depending on the definition of working life, WLE can, 
for instance, be applied to quantify the years a person 
at a specific age is expected to be economically active 
(ie, employed or unemployed) (14) or years expected 
to be employed (15). Conversely, working years lost 
(WYL) can be defined as the number of years a person 
is expected not to be economically active or employed.

WLE and WYL have been studied in relation to 
physical workload and occupational class (6, 7, 15–18). 
However, previous studies have typically included a 
limited number of occupational groups, often based on 
social class, and only a few have examined more specific 
groups (19). Including a more extensive set of occu-
pational groups, where the workers within the groups 
are more similar in terms of education and working 
conditions, will help identify occupations with a high 
potential for workplace interventions.

Moreover, there is a lack of cross-country compara-
tive studies. Labor market policies and social insurance 
systems can influence work participation and age of 
exit from work, as well as the predominant work exit 
routes (20). Comparisons across countries may enhance 
the understanding of the interplay between country-
specific features, occupation-specific factors and work 
participation.

The aim of the present study was to estimate WLE 
and WYL among employed workers in Nordic countries 
and examine occupational similarities and differences 
within and across the countries. WLE is here defined as 
the number of years a person at a specific age is expected 
to be in work, not receiving any social benefits indicat-
ing that he or she is temporary absent from work (eg, 
sickness benefits). WYL is defined as expected time 
outside of work due to sickness absence, unemploy-
ment, disability retirement, old-age retirement and other 
reasons. We examined WLE and WYL in Denmark, 
Finland and Norway, as available data were considered 
comparable for these three countries.

Methods

Data sources

The study utilized data from 2015, drawing upon three 
national registry-based cohorts. The data comprised 
information on gender, birth year, occupation and mor-
tality, as well as episodes of employment and recipiency 
of social benefits related to absence from work.

The Danish cohort of employees in 2015 includes 
all employees in Denmark as of November 2014. Data 
are drawn from the Danish Registry-based Labor Force 
Statistics (RAS) and linked with social benefits data 
from the Danish Register for the Evaluation of Margin-
alization (DREAM). Mortality information was obtained 
from the Danish Death Register.

The Finnish Nationwide Working-Age Cohort 2015 
consists of a randomly selected 70% sample of the 
residents of Finland. Data are sourced from the Finnish 
Social Insurance Institution, the Finnish Centre for Pen-
sions and the Finnish Longitudinal Employer-Employee 
Data of Statistics Finland. Mortality information was 
obtained from the Population Census register and sup-
plied by the Finnish Social Insurance Institution.

The Norwegian Working Age Cohort includes indi-
viduals born 1930–1992 and residing in Norway 2000-
2010. All data applied in this study are sourced from dif-
ferent statistical data sources and administrative registers 
obtained through Statistics Norway, including the event 
database FD-Trygd, which contains longitudinal informa-
tion on all employment periods and social benefits.

Study population

The study included individuals aged 30–64 years who 
were employed in November (Denmark and Norway) or 
December (Finland) 2014 and resided in the respective 
countries in 2015 (Denmark N=2 383 657; Finland N=1 
266 705; Norway N=1 750 132). Age was measured at 
the beginning of the year in Denmark and at the end of 
year in Finland and Norway. Self-employed individuals 
were excluded in Finland and Norway. For occupation-
specific analyses, we excluded armed forces occupations 
and individuals missing information on occupation or 
who had an occupational code that could not be con-
verted to the ISCO-88 (COM) (Denmark N=715 194; 
Finland N=7552; Norway N=70 809).

Labor market states

Due to differences in labor market policies and social 
insurance systems, as well as differences in data avail-
ability, the number of labor market states differed across 
the countries. Six overall labor market states were 
defined: work, sickness absence, unemployment, disabil-
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ity retirement, old-age retirement, and other. For Fin-
land and Norway, four additional states were included: 
partial sickness absence, partial disability retirement, 
partial old-age retirement and time-restricted work 
disability. For Denmark, one extra state was included: 
voluntary pension. This resulted in seven labor market 
states for Denmark and ten for Finland and Norway 
(figure 1).

Time spent in the various labor market states during 
2015 was calculated for each person. The Danish data 
consisted of weekly registrations, and overlaps between 
the labor market states were solved and recorded in 
DREAM according to the pre-existing hierarchy in 
the register (21). In Finland and Norway, event data 
were utilized, consisting mainly of daily records (start 
and stop dates), with the exception of pensions which 
are typically paid monthly in both countries. To solve 
overlaps between labor market states in Finland and 
Norway, a hierarchy was developed based on the accu-
racy of data sources and the pre-existing hierarchy in the 
Danish data: (i) old-age retirement, (ii) partial old-age 
retirement, (iii) disability retirement, (iv) partial disabil-
ity retirement, (v) time-restricted work disability, (vi) 
sickness absence, (vii) partial sickness absence, (viii) 
unemployment, (ix) work, (x) other.

Work was defined as either full-time or part-time 
work. For Finland and Norway, individuals were in 
work when they had an employment period and did not 
receive any social benefits or pensions that fall under the 
definition of the other labor market states. For Denmark, 
information on employment periods was lacking and 
individuals were assumed to be in work when they did 
not receive any social benefits or pensions.

Sickness absence was defined as receiving sickness 
benefits provided by the social insurance agencies of 
the respective countries. In all countries, the salary or 
compensation is usually paid by the employer during the 
first weeks of the sickness absence: 30 calendar days in 
Denmark, 10 weekdays (including Saturdays) in Fin-
land, and 16 calendar days in Norway. For Finland and 
Norway, these periods were not included in the sickness 
absence state. For Denmark, these days were included, 
however, only if the sickness absence episode exceeded 
the employer-covered period.

In Denmark, sickness absence benefits are avail-
able to employees who have worked a minimum of 74 
hours for an employer within eight weeks. While there 
was no time limit on the duration of sickness benefits 
in 2015, payment was commonly stopped after 22 
weeks. Permanent residents in Finland are eligible for 
sickness absence benefits for up to 300 weekdays (Sun-
days excluded). In Norway, individuals who have been 
employed for a minimum of four weeks preceding their 
sickness absence are eligible for benefits, which can be 
received for a maximum of 52 weeks.

In Finland and Norway, sickness absences with 
grades equal to 50% (possible in both countries) or 
lower (only Norway) were included in the partial 
sickness absence state. For Denmark, graded sickness 
absences were included in the overall sickness absence 
state as information on grade was unavailable.

Time-restricted work disability was defined as 
receiving vocational rehabilitation benefits or full or 
partial temporary disability pension (Finland) and work 
assessment allowance (Norway).

Disability retirement was defined as receiving a 
disability pension. Individuals in Denmark with a per-
manent work capacity reduction can receive disability 
pension, usually provided until age 65. For Denmark, 
this state also includes individuals with partly reduced 
work capacity, eg, individuals eligible for a Flexjob 
(22). In Finland, individuals whose work ability has 
been reduced for at least one year due to an illness, 
injury or handicap, may receive a disability pension. 
Only permanent pensions were included in this state. 
Individuals in Norway with a permanent reduction in 
their work capacity due to disease or injury may be 
entitled to disability pension. In Finland and Norway, 
disability pensions with degrees of 50% (possible in 
both countries) or below (only Norway) were included 
in the partial disability retirement state.

Figure 1. Labor market states in Denmark, Finland and Norway.
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Unemployment was defined as receiving unem-
ployment benefits. Individuals in Denmark without 
or with a highly reduced wage income may apply for 
insurance-based or state-based unemployment benefits. 
The state-based benefit is without a time limit. In Fin-
land, unemployed or laid-off individuals registered as 
job seekers may receive unemployment benefits. The 
minimum-level benefit can be received without time 
limit. Unemployed or temporarily laid-off individuals 
residing in Norway with previous employment may 
receive unemployment benefits for up to two years.

The old-age retirement state included recipiency of 
any type of old-age pension or early-old-age pension. 
In 2015, old-age pension could be received from age 
65 in Denmark. Individuals in Finland could receive 
an old-age pension flexibly at 63–68 years. Addition-
ally, there were special early pensions for farmers. In 
Norway individuals had the option of retiring from the 
age of 62 (on contractual early retirement pension and/
or state retirement pension), given sufficient pension 
savings. In Finland and Norway, pension degrees ≤50% 
were included in the partial old-age retirement state. 
In Finland, the partial pension could be received from 
≥61 years.

In Denmark, individuals receiving payments from 
the insurance-based scheme “efterløn” were included 
in the voluntary early retirement state. Members of 
the early retirement scheme can retire up to five years 
before the official retirement age (65 years in 2015), 
provided that they meet certain requirements, such as 
having made monthly payments into the scheme for at 
least thirty years (23). In addition, the scheme offers a 
bonus to those who choose to postpone voluntary early 
retirement for one to five years. The early retirement 
scheme is co-financed by the state and has no health-
related eligibility criteria.

The state other included individuals outside of work 
who were not placed in any of the abovementioned 
labor market states, such as students and individuals on 
parental leave.

Occupational groups

Occupations in Denmark were coded according to 
Statistics Denmark’s Classification of Occupations 
(DISCO-08). To ensure smoother Nordic comparisons, 
the occupational codes were converted to DISCO-88 
utilizing a crosswalk facilitated by Statistics Denmark 
(24). However, all occupations could not be converted, 
as one-to-one translation was missing for approximately 
18% of the occupations in the crosswalk. In Finland and 
Norway, occupations were classified according to the 
Classification of Occupations 2001 by Statistics Finland 
(FISCO-01) (25) and the Norwegian Standard Classifi-
cation of Occupations (STYRK-98) (26), respectively, 

both based on ISCO-88 (COM). To enhance the compa-
rability of occupational groups across the countries, the 
respective national codes were converted to ISCO-88 
(COM) using a Nordic crosswalk (27).

Nine major occupational groups were created based 
on the first digit of ISCO-88 (COM): (i) legislators, 
senior officials and managers; (ii) professionals; (iii) 
technicians and associate professionals; (iv) clerks; (v) 
service workers and shop and market sales workers; (vi) 
skilled agricultural and fishery workers; (vii) craft and 
related trades workers; (viii) plant and machine opera-
tors and assemblers; and (ix) elementary occupations.

Estimation of WLE and WYL

The Sullivan method (28) was used to estimated WLE 
and WYL for ages 30–65. That is, we combined age-
specific prevalence rates of labor market states and 
period life tables based on data from one year (2015) as 
follows: For each one-year age group of 30–64 years, 
we calculated the mean proportion of time in 2015 spent 
in different labor market states stratified by country, 
gender, and occupational group. One-year age-specific 
mortality rates were calculated for the total and the 
occupation-specific male and female study populations 
and used to construct period life tables estimating the 
number of person-years lived for each age. The expected 
number of years spent in each labor market state until 
age 65 was subsequently estimated by combining the 
age-specific labor market rates with the corresponding 
person-years lived from the period life tables. The esti-
mations were done separately for men and women, and 
by country and occupational group.

WLE represents the number of years expected to 
be in work until age 65. Thus, the theoretical maxi-
mum WLE after age 30 is 35 years. WYL denotes 
the expected number of years outside of work due 
to sickness absence, unemployment, disability retire-
ment, old-age retirement and other reasons until age 
65. Specifically, WYL calculated at age 30 takes into 
account expected time outside of work at 30–65 years, 
thereby also including time spent in old-age retirement 
that occurs at the upper end of this age range. WLE and 
WYL were truncated at age 65 as this was the official 
retirement age in Denmark in 2015.

Results

The occupational distributions in Denmark, Finland and 
Norway, had some minor variations (table 1). Denmark 
had somewhat more employees working as profession-
als, whereas Finland had relatively many skilled agri-
cultural and fishery workers and craft and related trades 
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workers. Legislators were most common in Norway.
At 30–65 years (WLE at age 30), WLE was 26.3 

years for Danish men, 30.2 for Finnish men and 28.8 for 
Norwegian men (supplementary material, www.sjweh.
fi/article/4239, table S1). WLE was somewhat lower 
among women, with 23.7 years in Denmark, 30.0 in 
Finland and 27.3 in Norway. Similar patterns were seen 
for WLE at older ages.

Reasons for WYL varied across the countries. In 
Denmark, when calculating WYL at age 30, most work-
ing years were lost due to disability retirement and 
unemployment (relative measures in figure 2; absolute 
measures in supplementary table S1). In Finland, the 
largest contributor was unemployment, and in Norway, 
relatively many working years were lost due to sickness 
absence and time-restricted work disability, particularly 
among women. The leading reasons for WYL changed 
with the calculation age. For WYL at age 55, the primary 
reason was old-age retirement for all strata, except for 
women in Norway, for whom most working years were 
lost due to disability retirement.

Occupational differences in WLE and WYL were 
observed in all countries and for both genders. Among 
men in Norway, WLE at age 30 was highest for profes-
sionals (figure 3; supplementary tables S2 and S3). For 
men in Denmark and Finland, and for women in all 
countries, legislators, senior officials, and managers rep-
resented the occupational group with the highest WLE 
and fewest WYL. Employees in elementary occupations 
had the lowest WLE, except for women in Norway, for 
whom skilled agricultural and fishery workers were 
expected to spend the least time in work. A similar pat-
tern of occupational differences in WLE was observed 
at older ages as well (supplementary tables S2 and S3).

The difference in WLE between the occupational 
group with the lowest and the highest WLE (occupa-
tional difference in WLE) was most pronounced in 
Finland, with an absolute difference of 5.1 years for 
men and 5.6 years for women at age 30. In comparison, 
Denmark had a lower occupational difference of 3.5 
years for men and 4.7 years for women, while Norway 
had 4.8 years for men and 5.0 years for women.

In general, occupation-specific reasons for WYL 
followed those in the general employed population. Yet, 
some occupational differences were observed (figure 3; 
supplementary tables S2 and S3). Across all countries, 
service and sales workers and elementary occupations 
had relatively many WYL due to disability retirement. 
Occupational groups requiring higher education had 
relatively few WYL due to unemployment. When exam-
ining the reasons for WYL as a percentage of total WYL, 
occupational groups requiring higher education had a 
significantly higher share attributable to old-age retire-
ment compared to other occupational groups (supple-
mentary table S4).

Discussion

Summary of main results

WLE for the general employed population was higher 
among men than women. The leading reasons for WYL 
varied based on country and age for calculating WYL. 
In general, disability retirement was a significant cause 
in Denmark, unemployment in Finland and sickness 
absence in Norway. Occupational differences in WLE 
were observed in all countries, with the greatest occu-
pational difference being observed in Finland. Overall, 
legislators, senior officials and managers and profes-
sionals had relatively high WLE, while clerks, service 
workers and employees in manual occupational groups 
(major occupational group 6–9) had lower WLE, with 
employees in elementary occupations performing the 
worst.

Strengths and limitations

WLE results are highly sensitive to methodological 
variations, such as the included study population (eg, 
age range and employed versus general population), the 
definition of WLE (eg, being economically active versus 
employed) and the approach used to estimate WLE (5, 

Table 1. Size of occupational group, by gender and country.
Denmark Finland Norway

Men N (%) Women N (%) Men N (%) Women N (%) Men N (%) Women N (%)
Total (individuals with known occupation) 911 712 (100) 949 770 (100) 622 899 (100) 636 254 (100) 856 652 (100) 822 671 (100)
Legislators, senior officials and managers 61 489 (6.7) 26 115 (2.7) 48 540 (7.8) 19 728 (3.1) 114 978 (13.4) 64 511 (7.8)
Professionals 215 990 (23.7) 334 507 (35.2) 122 166 (19.6) 141 964 (22.3) 169 247 (19.8) 200 249 (24.3)
Technicians and associate professionals 128 531 (14.1) 131 689 (13.9) 114 739 (18.4) 157 182 (24.7) 164 960 (19.3) 195 802 (23.8)
Clerks 52 019 (5.7) 109 607 (11.5) 20 394 (3.3) 63 798 (10) 44 346 (5.2) 68 371 (8.3)
Service workers and shop and market sales workers 115 855 (12.7) 256 286 (27.0) 44 667 (7.2) 161 150 (25.3) 72 152 (8.4) 225 551 (27.4)
Skilled agricultural and fishery workers 9998 (1.1) 2776 (0.3) 29 519 (4.7) 134 30 (2.1) 6925 (0.8) 1972 (0.2)
Craft and related trades workers 151 245 (16.6) 9417 (1.0) 124 614 (20) 12 305 (1.9) 125 743 (14.7) 5790 (0.7)
Plant and machine operators and assemblers 83 956 (9.2) 18 793 (2.0) 88 767 (14.3) 21 323 (3.4) 100 943 (11.8) 15 837 (1.9)
Elementary occupations 92 629 (10.2) 60 580 (6.4) 29 493 (4.7) 453 74 (7.1) 57 358 (6.7) 44 588 (5.4)

https://www.sjweh.fi/article/4239
https://www.sjweh.fi/article/4239
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29). A strength of this study was the cross-country har-
monization of these aspects, which enabled reasonable 
comparisons of occupational differences in WLE and 
WYL across the countries. The Danish study popula-
tion was effectively one year older than the Finnish and 
Norwegian (as age was calculated at the beginning of the 
year in Denmark and the end of the year in Finland and 
Norway). However, estimations of WLE for ages 31–65 
using harmonized age did not significantly change the 
cross-country WLE and WYL results.

It is important to note that since we used period life 
tables (Sullivan’s method) to estimate WLE, we assume 
constant age-specific labor market participation and mor-
tality rates. This warrants caution when interpreting the 
results, particularly since the study is based on data from 
a single year (2015). The estimates are not predictions 
of what is likely to happen. Instead, they indicate what 
would happen if the conditions of the time of measure-
ment continued in the future. The approach is generally 
well-suited for comparative analyses, and the results from 
this study, therefore, provide valuable insights into differ-
ences in WLE across occupational groups (7).

A related limitation is that the study relies on rela-
tively old data (from 2015), as more recent data were 
unavailable. Nordic countries have since seen some 
variations in the economy and the labor market (30) as 
well as pension reforms (4), which may have influenced 
WLE and WYL, particularly in cross-country compari-
sons. However, even though the absolute estimates of 
occupation-specific WLE might change, we expect the 
overall pattern of occupational differences to be persis-
tent over time (31).

Another limitation was the variation in the availabil-
ity of data across the countries, which caused different 
under- and over-estimation of time spent in the labor 
market states. Since only sickness absence episodes 
expanding beyond the employer-covered period are 
included in the registries, time spent in sickness absence 
was somewhat underestimated. More sickness absence 
episodes were presumably unaccounted for in Denmark 
than in Finland and Norway, as the employer-covered 
period is longest in Denmark. However, this was partly 
levelled out by the fact that, in the Danish data, the cal-
culation of the length of the sickness absences, included 

Figure 2. Reasons for working years lost (WYL) as a 
percentage of expected time outside of work until age 
65, among the employed population by country and 
gender. WYL is calculated for each age at 30–64 years 
and reflects the reasons for expected years outside of 
work from that age up to 65.
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the initial employer-covered days. Additionally, for 
Denmark, WLE may have been overestimated to some 
extent, as data on employment periods were missing and 
individuals were assumed to work if they did not receive 
any type of social benefits or pensions.

Finally, employees with missing occupational infor-
mation were excluded from the occupation-specific 
study population. This was mainly an issue in the Dan-
ish study population, as some individuals lacked a valid 
occupational code and as some occupational codes could 
not be converted from DISCO-08 to DISCO-88. Conse-
quently, the findings from Denmark may be subject to 
bias. However, the distribution of major occupational 
codes (table 1) is fairly similar to occupational distribu-
tions reported in other sources (eg, 32).

Interpretation of the results

Comparisons with previous studies are challenging, as 
there is a lack of comparability in terms of the study 
populations (eg, general population versus employed) 
and methodological aspects (eg, WLE defined as eco-
nomically active versus in work). Nevertheless, in 
line with previous research, the present study found 
cross-country differences in WLE (14, 33). However, 
as expected time in sickness absence in the present 
study was included in WYL and not in WLE, the results 

may be more in line with those from studies looking at 
healthy working life expectancy (HWLE), ie the number 
of years expected to be working while in good health 
(29). Also for HWLE, cross-country differences have 
been observed (34).

The findings from the present study highlight that 
even across relatively similar welfare countries such as 
the Nordics, differences in the economy, labor market 
policies, and social insurance systems may result in 
cross-country differences in WLE and reasons for WYL. 
For instance, while there are early retirement options 
in Finland and Norway (eg, flexible retirement age and 
contractual early retirement pension), the voluntary early 
retirement state was included only for Denmark, as the 
Danish voluntary early retirement scheme has no com-
parable equivalent in the Finnish or Norwegian systems. 
The early retirement scheme is an important pathway of 
exit from work in Denmark (35) and contributes to Den-
mark having more WYL due to old-age retirement than 
Finland and Norway (supplementary table S1). Particu-
larly for women, the voluntary pension scheme appears 
to be an important explanatory factor for cross-country 
differences. Institutional differences across the countries 
are also reflected in the fact that the predominant reasons 
for WYL vary. The relatively high number of WYL due to 
unemployment in Finland and sickness absence (includ-
ing time-restricted work disability) in Norway, is fairly 

Figure 3. Occupational differ-
ences in working years lost (WYL) 
until age 65 among employed men 
and women in Denmark, Finland 
and Norway. WYL is calculated 
at age 30.
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aligned with previous studies (6, 36). For Denmark, we 
found that disability retirement was a relatively more 
common reason for WYL than previously reported (18). 
This could be due to how the disability retirement state 
was defined, which in the present study was defined as 
a wider concept than previous studies and included, for 
example, flexjob in Denmark.

A similar pattern of occupational differences in WLE 
and WYL was present in all countries: clerks, service 
workers and manual occupational groups tended to have 
lower WLE compared to occupational groups requir-
ing higher education. The findings align with previous 
studies reporting lower WLE among manual workers in 
Finland (6, 7), as well as in some non-Nordic European 
countries (37–39). The present study contributes to the 
existing literature by showing that the magnitude of 
occupational difference in WLE appears to differ across 
countries, also when similar methodology is employed. 
Furthermore, the present study shows that some occupa-
tional groups have consistently high or low WLE across 
countries, while other groups have cross-country incon-
sistencies. This highlights the need for future studies to 
go beyond broad occupational classes when examining 
working life participation.

A consistently low WLE across countries, as seen 
among clerks, service workers and wlementary occupa-
tions, may indicate that there are common occupation-
specific factors driving the results. These occupations 
often have a high prevalence of potentially harmful occu-
pational exposures, such as low job control, high emo-
tional demands and heavy physical work, that serve as 
risk factors for several diseases and health problems and 
may influence the threshold for staying in work while ill 
(40, 41). However, there is a complex interplay between 
occupation, health and work participation. The observed 
occupational difference may also stem from health selec-
tion into occupations (42) or variations in other factors 
across occupational groups, such as lifestyle (43).

The occupational groups with low WLE also tended 
to have more WYL due to unemployment. For some 
workers, unemployment may be the path out of work 
due to poor health or an imbalance between their capac-
ity and the demands of their work. But the results also 
indicate that a country’s economy and unemployment 
rate may affect occupational groups differently. Stud-
ies from Spain (37) and Italy (38) show that there is 
an occupational difference in the effects of a recession 
or financial crisis, and that the decline in WLE is most 
pronounced in manual occupations.

Finally, there were exceptions to the abovementioned 
pattern in occupational differences in WLE. For exam-
ple, Danish plant and machine operators and assemblers 
and Finnish skilled agricultural and fishery workers had 
relatively high WLE. These exceptions highlight that 
country-specific factors are important in understanding 

occupational differences in WLE and WYL. The occu-
pational distribution, workers’ characteristics (health, 
lifestyle, motivation), labor market features and social 
insurance systems may influence occupational differ-
ences in WLE and explain differences across countries.

Implications and future research

The present study shows that some occupational groups 
have consistently low WLE in all countries, despite 
cross-country variations in labor markets and social 
insurance systems. When considering preventive work-
place measures to extend working life, these groups 
may be of particular interest. However, more research 
is needed to understand whether the occupational differ-
ences are due to harmful occupational factors causing 
lower WLE, or something else, such as selection into 
occupation or lifestyle.

Furthermore, the findings may indicate that some 
occupational groups face greater challenges for remain-
ing in work, and that these groups find a pathway out of 
work depending on country-specific features, ie unem-
ployment in Finland and sickness absence in Norway. 
More knowledge on the workability of the persons 
in these occupational groups is vital to determine for 
whom it will be possible to extend the working life. We 
encourage future studies to consider multiple reasons 
for work exit, including unemployment and other types 
of non-employment.

Concluding remarks

Occupational differences in WLE were observed in 
all countries, with the greatest occupational difference 
being observed in Finland. Overall, legislators, senior 
officials and managers and professionals had highest 
WLE, while clerks, service workers and employees in 
manual occupational groups tended to have lower WLE, 
with employees in elementary occupations performing 
the worst. Leading reasons for WYL varied based on 
country and age for calculating WYL. In general, dis-
ability retirement was a significant cause in Denmark, 
unemployment in Finland and sickness absence in Nor-
way. When considering preventive workplace measures 
to extend working life, it may be of particular interest to 
target occupational groups with consistently low WLE 
across countries.
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