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Introduction

The labour market is increasingly fragmented, and 
people have varying degrees of attachment to the 
labour market [1, 2]. Those who are in the labour 
force occupy different positions on a core-periphery 
axis, on which full-time employment with a perma-
nent work contract and long-term unemployment 
represent the end points [2]. Those who are outside 
the labour force are also called the ‘inactive popula-
tion’, and include labour market status (LMS) cate-
gories such as student, homemaker, and disability 
pensioner [3].

Studies suggest an association between low socio-
economic status and non-employment [4–6], and 

studies also show that individuals who belong to cer-
tain non-employment LMS categories, such as 
unemployed persons, persons with long-term sick-
ness absence, and persons on disability pension, have 
an increased mortality risk compared with full-time 
employees [7–13]. Different, not mutually exclusive, 
explanations for the increased mortality risk have 
been suggested: One possible explanation is that 
poor health is incompatible with the demands of a 
job, and that people with poor health and pre-exist-
ing illnesses are more likely to become and remain 
non-employed [7]. Another explanation is that indi-
viduals cope with non-employment by changing their 
behaviour in unhealthy ways [7]. In addition, it has 
been theorised that non-employment leads to stress 
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and social marginalisation, and has economic and 
social consequences that contribute to increased 
mortality [14, 15].

Studies suggest that LMS category at young age is 
associated with mortality risk in older age and that 
the increased mortality risk in certain non-employ-
ment groups is moderated by age. A systematic 
review showed that unemployment was associated 
with 73% increased mortality risk for people under 
the age of 40 years and 77% increased mortality risk 
for those who were in the age group 40–50 years [7]. 
however, this association was reduced after the age 
of 50 years [7]. Studies also suggest that persons who 
are granted disability pension in young age have 
higher mortality risk than persons who are granted 
disability pension in older ages [10, 16].

A considerable amount of research has investi-
gated the association between LMS categories and 
mortality risk. however, few studies have investigated 
the age-varying associations between LMS categories 
and mortality. In the present study, we focus on mul-
tiple LMS categories, with the aim of investigating 
the age-varying mortality risk associated with differ-
ent LMS categories.

Materials and methods

Data sources

The present analysis uses data from the third 
Finnmark County health Survey, which was con-
ducted by the national health Screening Programme 
from March 1987 to June 1988 [17, 18]. Data from 
this health survey were linked to the norwegian 
Cause of Death registry to identify all deaths that 
occurred as of 1 December 2017. All residents of 
Finnmark County aged 40–62 years, as well as a 
20% representative sample of residents aged 30–39 
years, were invited to participate. Participants 
attended a physical examination (cholesterol level, 
blood pressure, serum lipids, body mass index) and 
responded to three self-administered questionnaires 
[17, 19]. The first questionnaire was sent along with 
the invitation letter, the second was given to partici-
pants at the time of the physical examination to be 
returned by surface mail, and the third was sent to 
all invitees 3 weeks after the examination. The ques-
tionnaires included questions on sociodemographic 
factors, employment, health conditions, physical 
activity, and diet, and were available in the norwegian 
and Sami languages [17, 19]. eighty-one per cent of 
invited men and 88% of invited women attended the 
physical examination [17]. All those who attended 
the physical examination also responded to ques-
tionnaire 1; 73% and 79% of them also responded  
to questionnaires 2 and 3, respectively [17]. Four 

hundred and forty-eight participants did not attend 
the physical examination but responded to one or 
more questionnaires. The study sample included 
participants who had attended the physical examina-
tion and/or had responded to one or more question-
naires, 17,554 participants, 8928 men and 8603 
women.

All participants gave informed consent. The study 
was approved by the regional Committee for 
Medical and health research ethics (reC) north 
(2018/722) and the norwegian Centre for research 
Data was notified of the study (794054).

Statistical analyses

The LMS category of each participant was deter-
mined based on the following questions: ‘have you, 
in the last year, had: full-time work, part-time work, 
no paid work?’ (questionnaire 3), ‘Is homemaking 
your main job?’, ‘Do you have a full or partial disabil-
ity pension?’, ‘Are you currently on sick leave or reha-
bilitation allowance?’, and ‘have you, in the last 12 
months, received unemployment benefits?’ (ques-
tionnaire 1). The replies to these questions were used 
to create the following LMS categories: (1) no paid 
work/homemaker; (2) part-time work; (3) full-time 
work; (4) unemployment benefits; (5) sick leave/
rehabilitation allowance; and (6) disability pension. 
Among the participants, 22.9% had ticked off for 
more than one LMS category, and most of these 
(22.5%) were possible combinations such as part-
time work and partly disability pension. In addition, 
0.4% had ticked off for both full-time work and dis-
ability pension, which could be a result of a transition 
from full-time work to disability pension during the 
last year before the baseline. When more than one 
LMS category was applicable, the participant was 
placed in the category with the highest number on 
the list above – for example, those who ticked off for 
full-time work and on sick leave were classified as on 
sick-leave. We chose to prioritise disability pension 
over unemployment benefits and sick leave/rehabili-
tation allowance, because individuals most com-
monly transition from unemployment benefits or 
sick leave/rehabilitation allowance to disability pen-
sion [20].

We imputed a median baseline date of 1 november 
1987 for the 448 participants who completed one or 
more questionnaires but did not attend the physical 
examination. Potential interactions between LMS 
category and marital status, LMS category and edu-
cation level, and marital status and education level, 
were tested by including product terms.

Included covariates were education level, marital 
status (married, unmarried), self-rated health (excel-
lent, good (ref.), fair, poor), smoking (never (ref.), 
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former<median, former⩾median, current<median, 
current⩾median), and alcohol consumption. edu-
cation level was based on years of completed school-
ing, and classified differently in the younger and 
older age groups due to considerable differences in 
educational opportunities (<50 years of age: 0–8 
(low), 9–12 (medium), ⩾13 (high); ⩾50 years of 
age: 0–7 (low), 8–9 (medium), ⩾10 (high)), in line 
with a classification used by Fylkesnes et al. [13]. We 
also conducted separate analyses to determine 
whether other classifications of education level influ-
enced the regression coefficients. Median smoking 
was calculated based on a question concerning the 
number of cigarettes smoked per day. Alcohol con-
sumption was based on the question ‘In the last year, 
how often have you drunk the equivalent of at least 
5 half-bottles of beer, one bottle of wine, or ¼ bottle 
of liquor?’ Possible answers were ‘never’ (ref.), ‘a few 
times’, ‘1–3 times a month’, ‘1–2 times a week,’ and 
‘3 or more times a week’. The covariates body mass 
index, physical activity, and place of residence were 
associated with a less than 10% change in the regres-
sion coefficients and were not included in the 
analyses.

Data were analysed using Stata version 16. We 
described participant characteristics by LMS cate-
gory and distribution of LMS categories by educa-
tion level and sex. We computed the overall crude 
mortality rate, as well as the crude and age-adjusted 
mortality rates by LMS category, using participants’ 
baseline age adjusted to the european standard pop-
ulation (2013).

Preliminary analyses with Cox proportional haz-
ards regression models were carried out to assess the 
proportional hazards assumption and which varia-
bles to include in the flexible parametric survival 
(FPS) model. The proportional hazards assumption 
was assessed graphically, tested with Schoenfeld 
residuals and tested by adding a term for interaction 
between time and LMS category to the model. All 
these assessments indicated that the assumption was 
violated for LMS category, which suggested that the 
associations between LMS categories and mortality 
vary with age.

The graphical assessment and Schoenfeld residu-
als test also indicated that the assumption was vio-
lated for self-rated health in women. A model 
including a term for interaction between time and 
self-rated health was tested, and the test was signifi-
cant for women (P = 0.0056), while it was borderline 
significant for men (P = 0.0516). A comparison of 
models (Akaike’s and bayesian information crite-
rion), indicated that stratification by self-rated health 
gave a better model fit than inclusion of self-rated 
health as a time-dependent variable.

After these initial analyses, we used FPS models to 
estimate hazard ratios [21]. We used attained age as 
the timescale because the present study is an obser-
vational study with age as a strong determinant of 
mortality risk [22, 23]. Separate analyses were car-
ried out for men and women, because we could not 
rule out sex differences in recruitment to certain 
LMS categories, such as no paid work/homemaker 
and part-time work. Only participants with complete 
data (i.e. replies to all questions on LMS category 
and considered covariates) were included in the FPS 
model.

The age-varying mortality risk associated with dif-
ferent LMS categories was modelled using the stpm2 
command in Stata [24]. based on Akaike’s and 
bayesian information criterion, three degrees of free-
dom was chosen for the age-varying effect for both 
men and women, while four and two degrees of free-
dom were chosen for women and men, respectively, 
for the cumulative baseline hazard. After running 
stpm2, we created a temporary time variable and 
saved the corresponding predicted hazard ratios for 
each LMS category, and these variables were used to 
create line plots [24]. While all analyses included the 
whole sample (aged 30–62 years), the line plots did 
not include persons aged 49 years or younger, 
because few deaths were registered before the age of 
50 years. If persons aged 49 years and younger had 
been included, this would have resulted in low statis-
tical power and wide confidence intervals (CIs), 
which again would have led to a wide range on the 
y-scales, making the plots less visible. We presented 
mortality by LMS category expressed as age-varying 
hazard ratios, both without (Figure 1) and with the 
relevant covariates included in the model (Figure 2).

Finally, we conducted two sensitivity analyses. 
One was a comparative analysis, in which we com-
pared the characteristics of participants with com-
plete data for the variables included in the FPS model 
to those with missing data on these variables. 
Moreover, to investigate the possibility of distortion 
of associations due missing data, we compared the 
estimated mortality hazard of participants with com-
plete data for the variables included in the FPS model 
with those with data on sex, age, marital status, LMS 
category, and smoking.

results

The mean age of participants was 48.0 years, and the 
distribution of participants by LMS category and 
mean age of each LMS category is presented in Table I. 
Among participants with full-time work, 23% had 
low education level, while this was the case for 68% 
of those with a disability pension, 46% of those with 
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no paid work/homemakers, 46% of those with unem-
ployment benefits, and 42% of those on sick leave/
rehabilitation allowance. Accordingly, 41% of those 
will full-time work had high education, compared 
with 7% of those with disability pension, 12% of 
those with unemployment benefits, 14% of those 
with no paid work/homemakers, and 17% of those on 
sick leave/rehabilitation allowance (Table II).

The mean observation time was 25.8 years, and a 
total of 443,086 person-years were observed. Of the 
17,554 participants in the study sample, 6864 died 
between 1987 and 2017 (39% of the entire sample, 
45% of men, and 33% of women). The crude all-
cause mortality rate was 15.5 per 1000 person-years, 
18.4 for men and 12.3 for women. The age-adjusted 
mortality rate for men with full-time work was 18.3 
(Table III), while the age-adjusted mortality rates for 
other LMS categories varied from 20.8 (part-time 
work) to 28.3 (disability pension). The age-adjusted 
mortality rate for women with full-time work was 
12.5, while the age-adjusted rates for other LMS cat-
egories varied from 12.3 (part-time work) to 19.3 
(disability pension).

The line plots showed that the estimated mortality 
risk was higher for part-time work, sick leave/reha-
bilitation allowance, unemployment benefits, and 
disability pension when compared with men with 

full-time work (Figure 1). however, these findings 
were restricted to age groups below 60–70 years, var-
ying with LMS category. The mortality hazard ratios 
were lower but remained significant for sick leave/
rehabilitation allowance, unemployment benefits and 
disability pension after inclusion of the covariates 
(Figure 2). hazard ratios for men aged 50 years were 
2.79 (95% CI 1.57–4.95) for part-time work, 2.43 
(95% CI 1.56–3.80) for disability pension, 1.98 
(95% CI 1.31–3.01) for unemployment benefits, and 
1.75 (95% CI 1.14–2.68) for sick leave/rehabilitation 
allowance. The estimated hazard ratio decreased with 
age for men without full-time work, when compared 
with those with full-time work. There were few men 
with the LMS category no paid work/homemaker 
(Table II), and there were no statistically significant 
findings for men within this category compared with 
the reference group.

For women in the youngest age group, the esti-
mated mortality risk was considerably higher for 
those with disability pension than for those with full-
time work (Figure 1). The mortality hazard ratios 
were lower but remained significant after the inclu-
sion of covariates (Figure 2). The hazard ratio for 
women aged 50 years with disability pension was 
3.86 (95% CI 2.26–6.61). The hazard ratio was con-
siderably lower for women aged 64 years with disabil-
ity pension (1.38, 95% CI 1.02–1.87), and at age 65 
years, there was no significant, increased mortality 
risk in women with disability pension compared with 
those with full-time work. The hazard ratios for 
women with no paid work/homemaker were above 1 
in the oldest age groups, compared with full-time 
employees (e.g. hazard ratio 1.65, 95% CI 1.15–2.38 
for women aged 85 years). Few women had the LMS 
category unemployment benefits (Table II), and 
there were no statistically significant findings for this 
group.

Comparative analyses showed that those with 
complete data for the FPS model differed from those 

Table I. Distribution of participants and mean age by labour mar-
ket status category at baseline 1987/1988.

N % Mean age

no paid work/homemakera 1081 6.2 50.1
Part-time work 1730 9.9 48.0
Full-time work 7425 42.3 46.6
Unemployment benefits 848 4.8 47.3
Sick leave/rehabilitation allowance 1222 7.0 49.2
Disability pension 2871 16.3 54.8
Did not answer employment-
related questions

2377 13.5 46.6

a946 (87.5%) of these reported being a homemaker.

Table II. Labour market status category by education level, sex, and marital status at baseline 1987/1988.

no paid work/
homemaker
N (%)

Part-time  
work
N (%)

Full-time  
work
N (%)

Unemployment 
benefits
N (%)

Sick leave/
rehabilitation allowance
N (%)

Disability 
pension
N (%)

education levela

Low 312 (45.7%) 381 (29.8%) 1268 (23.2%) 258 (45.8%) 339 (41.5%) 1262 (67.7%)
Medium 274 (40.1%) 566 (44.3%) 1973 (36.0%) 237 (42.0%) 341 (41.7%) 475 (25.5%)
high 97 (14.2%) 330 (25.9%) 2233 (40.8%) 69 (12.2%) 137 (16.8%) 127 (6.8%)
Sex
Men 105 (9.7%) 193 (11.2%) 4867 (65.6%) 508 (60.1%) 598 (49.1%) 1187 (41.5%)
Women 975 (90.3%) 1537 (88.8%) 2552 (34.4%) 337 (39.9%) 620 (50.9%) 1677 (58.5%)
Marital status
Married 841 (77.9%) 1417 (82.0%) 5579 (75.2%) 521 (61.5%) 845 (69.2%) 1785 (62.2%)
Unmarried 239 (22.1%) 312 (18.0%) 1842 (24.8%) 326 (38.5%) 376 (30.8%) 1086 (37.8%)

a<50 years: 0–8 (low), 9–12 (medium), ⩾13 (high); ⩾50 years: 0–7 (low), 8–9 (medium), ⩾10 (high)),
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Figure 1. Mortality hazard ratios by labour market status category expressed as age-varying hazard ratios and 95% confidence intervals 
(reference: full-time work).
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Figure 2. Mortality hazard ratios by labour market status category expressed as age-varying hazard ratios and 95% confidence intervals, 
controlled for education level, marital status, self-rated health, smoking and alcohol consumption (reference: full-time work).
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without complete data in a number of respects. 
Among others, fewer women than men, fewer in the 
oldest and youngest age groups, and fewer partici-
pants from certain municipalities that responded had 
complete data. Our investigation of potential distor-
tion of mortality risk estimates rendered only small 
differences.

Discussion

The aim of the study was to investigate the age-vary-
ing mortality risk by LMS category, and we observed 
clear age and sex differences in mortality risk. excess 
mortality in men was substantial for most LMS cat-
egories when compared with full-time work, but this 
excess was restricted to the youngest age groups. For 
women, however, substantial excess mortality was 
linked to disability pension in the younger age groups, 
and for older age groups it was linked to the LMS 
category no paid work/homemaker. non-employment 
was associated with low education level compared 
with full-time employment.

The excess mortality in certain non-employment 
groups may have different explanations. In the pre-
sent study, we adjusted for confounders such as self-
rated health, education level, smoking, and alcohol 
consumption, which resulted in lower hazard ratios. 
This indicated that health and pre-existing illnesses, 
education level, and/or health-related behaviour 
partly explain the increased mortality rate. however, 
the hazard ratios for certain LMS categories remained 
significant after the inclusion of covariates, which 
suggest that other factors also may influence mortal-
ity. This is in line with Wallman et al. [16], who 
observed an increased mortality rate, particularly 
among young individuals with disability pension, 
which was not explained by underlying diseases, edu-
cation level, or health-related behaviour. Wallman et 
al. [16] concluded that other factors, such as social 

network, economic factors, and the disability pension 
per se, may have detrimental effects on health. This 
assertion is supported by a systematic meta-review 
which concluded that employment can be beneficial 
to employees’ mental health, in particular if there are 
favourable workplace conditions [25]. however, to 
be able to draw conclusions about to what degree dif-
ferent explanation mechanisms have contributed to 
increased mortality risk, a different study design, 
with information on participants’ LMS categories 
and health over time, would be necessary.

The age difference in excess mortality that we 
observed is in line with findings from other studies 
[7, 14, 16], and may have different and complex 
explanations. having a health condition at a young 
age may increase the risk of both being out of work 
and dying at a young age. Furthermore, previous 
studies have indicated that younger persons who 
experience unemployment can be particularly prone 
to negative coping strategies, such as binge drinking 
and smoking [11]. being out of work at a young age 
also increases the risk of decreased income later in 
life [14], which influences mortality negatively [16]. 
The decreased relative risk for older adults without 
full-time employment may also be related to the fact 
that older people are more susceptible to disease. In 
addition, changes in LMS category towards weaker 
labour attachment later in life are relatively common. 
however, we have no information on changes in 
LMS category status after baseline, which means that 
the decreased relative risk during follow-up may 
partly be due to misclassification.

While other studies have indicated an association 
between unemployment and sickness absence and 
mortality in both young men and women [7, 14], our 
analyses did not show a statistically significant asso-
ciation between sick leave/rehabilitation allowance or 
unemployment benefits and increased mortality risk 
in women. One possible explanation for this may be 
that a relatively large proportion of the sickness 
absence among young women in norway is caused 
by musculoskeletal, pregnancy, and birth-related 
conditions, which are usually not lethal [26]. In addi-
tion, fewer women than men belonged to the refer-
ence category full-time work, which led to low 
statistical power and wide CIs. Since the health sur-
vey was carried out in 1987–1988, a larger propor-
tion of norwegian women have entered the labour 
force [27]. Thus, the group of women who are not 
employed now may be somewhat different and may 
have different mortality risks.

The present study showed an increased mortality 
risk for women in the oldest age groups with the 
LMS category no paid work/homemaker. relatively 
few studies have explored the health and mortality 

Table III. Crude and age-adjusted mortality rates by labour mar-
ket status category.

Men Crude, % Age-adjusted rate, %

no paid work/homemaker 57.1 21.2
Part-time work 44.6 20.8
Full-time work 36.8 18.3
Unemployment benefits 49.0 22.9
Sick leave/rehabilitation allowance 55.0 23.0
Disability pension 78.5 28.3
Women
no paid work/homemaker 38.8 15.5
Part-time work 24.5 12.3
Full-time work 22.1 12.5
Unemployment benefits 28.0 15.0
Sick leave/rehabilitation allowance 33.5 15.7
Disability pension 58.3 19.3
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risks of homemakers, but the ones that do exist have 
showed contrary findings, and none examined age-
varying associations between being a homemaker 
and mortality [28–31]. A possible reason for the 
increased mortality risk among our oldest homemak-
ers may be their reduced retirement pension, which 
affects health and mortality negatively [32].

An association between low education level and 
non-employment was found in this study. Low edu-
cation was particularly evident for persons on disa-
bility pension and is in line with previous observations 
[4–6, 20]. Social inequality in work exclusions may 
be related to several factors, including poorer health 
and/or working conditions [33]. Furthermore, work 
exclusions are not only unevenly distributed socio-
economically, but also geographically [34], and in the 
years before and after the baseline survey in the 
Finnmark cohort study, a resource crisis in commer-
cial fisheries contributed to considerable workforce 
reductions in this rural county.

Strengths and limitations

All residents in Finnmark County aged 40–62 years 
as well as a 20% representative sample of residents 
aged 30–39 years were invited to participate in the 
baseline study, and strengths of the study are the high 
attendance [13], the fact that all participants com-
pleted questionnaire 1, and the 30 years of follow-up 
mortality data. Only 73% and 79% of participants 
completed questionnaires 2 and 3, respectively, which 
can be seen as a weakness of the study. however, our 
analyses that compared associations among partici-
pants with complete data in the FPS model and those 
with data on sex, age, marital status, LMS category, 
and smoking showed small differences. This is in line 
with former studies that examined the possibility of 
distortions in associations and concluded that these 
distortions were not of sufficient magnitude substan-
tially to bias estimates [13, 19].

As far as we know, no other studies have examined 
the age-varying associations between LMS categories 
and mortality. The examination of age-varying asso-
ciations can be seen as a strength of the study, because 
an analysis with standard time-constant estimates for 
men who were not full-time employees and women 
with disability pension could have led to an underes-
timation of mortality risk in younger participants and 
an overestimation of risk in older participants [24].

One possible weakness of the study may be related 
to the inclusion of covariates. According to Vander-
Weele [35], variables which cause the exposure and/
or outcome should be included as covariates, while 
variables which are mediators on the pathway between 
the exposure and outcome should not be included. 
however, for some of the considered covariates in the 

present study, it is difficult to ascertain whether they 
are causes or mediators. One example is smoking, 
which may both be a cause of increased mortality risk 
and a result of coping after experiencing 
non-employment.

The variable LMS category has strengths and 
weaknesses. Few persons aged 30–62 years with a 
LMS category of disability pension change their cat-
egory, unlike those with other LMS categories, who 
change relatively commonly, and more than one 
measurement of LMS category could have given 
more robust estimates. The category ‘sick leave/reha-
bilitation allowance’ consists of different groups, 
such as persons on short-term sick leave, long-term 
sick leave, and rehabilitation allowance, while the 
category ‘unemployment’ consists of both people 
with short-term and long-term unemployment, 
which are groups which may have a different mortal-
ity risk. On the other hand, relatively few participants 
belonged to these categories, and splitting it would 
have led to loss of statistical power.

conclusions

The present study showed an association between 
low education level and non-employment.

Men with part-time work, sick leave/rehabilitation 
allowance, unemployment benefits, or disability pen-
sion had increased mortality risk compared with full-
time employees, but these findings were restricted to 
ages below 60–70 years, varying with LMS category. 
For women, excess mortality was linked to disability 
pension in the younger age groups, and to the LMS 
category no paid work/homemaker for older age 
groups. Our findings indicate that the increased mor-
tality risk for certain LMS categories is partly 
explained by health, pre-existing illnesses, and 
health-related behaviour and partly by other factors, 
such as social network and economic factors.
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