
Prospective studies with a follow-up time
stretching from midlife to old age have
shown that lower socioeconomic status,

as indicated by lower education level or occu-
pational grade, predicts a decline in health and
functioning in the working population.1–4 This
association is similar, if not more pronounced,
in old age.5–7

Higher levels of work-related mental and
physical strain increase the risk of early retire-
ment and predict a decline in health and an
increase in mortality among the working popula-
tion.3,8–15 However, the association between the
demands of the work in conjunction with inade-
quate mental or physical resources (i.e., work
ability)16 and health and functioning in old age
has not been studied.17 Using a population-based
28-year  follow-up study involving middle-aged
municipal employees, we investigated whether
work ability in midlife predicts the risk of death

and disability during old age among white-collar
and blue-collar employees.

Methods

Participants and design
The Finnish Institute of Occupational Health’s
Finnish Longitudinal Study on Municipal Em -
ployees (FLAME) targeted 7344 individuals
aged 44–58 years at baseline in 1981.18 The par-
ticipants had been chosen at random from mem-
bers of all municipal professions in Finland. The
baseline cohort consisted of 6257 employees
(44.7% men), for a response rate of 85.2%. The
first questionnaire, which explored work, health
and lifestyle factors, was sent out in 1981, and
 follow-up data were collected in 1985, 1992,
1997 and 2009. Data on work ability were mis -
sing for 199 women and 87 men. The analyses in
this study are based on the responses of 5971
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Background: Poor work ability correlates with
increased morbidity and early retirement from
the workforce, but the association in old age
is not known. We investigated work ability in
midlife among white-collar and blue-collar
employees as a predictor of mortality and dis-
ability 28 years later.

Methods: A total of 5971 occupationally
active people aged 44–58 years participated in
the Finnish Longitudinal Study of Municipal
Employees (FLAME) in 1981. Perceived work
ability relative to lifetime best was categor -
ized as excellent, moderate or poor. In 2009,
the ability to perform activities of daily living
was assessed among 2879 respondents (71.0%
of the survivors). Mortality data were avail-
able up to July 2009.

Results: At the 28-year follow-up, 1918 of the
5971 participants had died and 1403 had
some form of disability. Rates of death per
1000 person-years among white-collar men
were 7.7 for those with excellent work ability,
14.7 for those with moderate work ability and

23.5 for those with poor work ability. Among
blue-collar men, the corresponding rates were
15.5, 20.2 and 25.3. In women, rates ranged
between 6.3 and 10.6 per 1000 person-years.
The age-adjusted hazard ratios (HRs) for mor-
tality were two to three times higher among
blue-collar male employees with lower work
ability than among white-collar male employ-
ees with excellent work ability in midlife (i.e.,
the reference group). The odds of death or
disability at follow-up compared with white-
collar workers with excellent work ability
were highest among blue-collar employees
with poor work ability in midlife (odds ratio
[OR] 4.56, 95% confidence interval [CI] 2.82–
7.37 for men; OR 3.37, 95% CI 2.28–4.98 for
women). Among the survivors, similar but
slightly lower risks of disability 28 years later
were found.

Interpretation: Perceived poor work ability in
midlife was associated with accelerated deter -
ioration in health and functioning and re -
mains evident after 28 years of follow-up.
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participants (45.4% men) who answered the ques-
tion on work ability at baseline, for a response rate
of 81.3%.

Occupational group and work ability
Occupational group was defined as the partici-
pants’ position of employment at baseline. The
133 different job titles identified were clustered
into 13 occupations based on an analysis of the
jobs performed at the various places of work.19

Occupations were then further collapsed into
blue-collar (e.g., installation, home care, clean-
ing and assistant nurse work) and white-collar
(e.g., office, administrative, teaching and regis-
tered nurse work) classifications.

At baseline, work ability was determined as a
subjective assessment of current work ability
compared with a person’s self-identified lifetime
best (i.e., with the question “Assume that your
work ability at its best has a value of 10 points.
What score would you give your current work
ability?”). This question is part of the seven-item
Work Ability Index and captures most of the
individual differences of the index,20 which is
why it was chosen for our analyses. The Work
Ability Index was developed at the Finnish Insti-
tute of Occupational Health in the 1980s and has
been validated against clinical data.21 It is based
on a stress–strain concept and a balance concept,
where individual resources correspond to job
demand.22 Scores range from 0 (unable to work)
to 10 (work ability at its best) and are categor -
ized into excellent (scores 9–10, highest quar-
tile), moderate (scores 7–8, two middle quartiles)
and poor (scores 0–6, lowest quartile) work abil-
ity (modified from Gould and colleagues).23

To account for any changes in work ability
that may have occurred late in a person’s career,
we calculated the change in work ability scores
from 1981 to 1992 (i.e., score in 1992 subtracted
from score in 1981).

Outcomes
The study population was followed for mortality
between Jan. 1, 1981, and July 31, 2009. Data
were obtained from the Finnish National Popula-
tion Register. Survival time was calculated as the
number of days between the baseline examina-
tion and either death or the end of the follow-up
period, whichever occurred first.

The Activities of Daily Living and Instrumen-
tal Activities of Daily Living questionnaires
were used to assess disability at the 28-year
 follow-up in 2009.24,25 Data from 2879 partici-
pants (all of the respondents for whom data on
disability were available at follow-up) were used
in our analyses. Participants were asked about
their ability to manage daily tasks. They were

required to select their answers from the follow-
ing possibilities: perform tasks without any diffi-
culty, perform tasks with some difficulty, per-
form tasks with a lot of difficulty, require help to
perform tasks and unable to perform tasks. Data
were collected on the levels of difficulty encoun-
tered while performing the basic activities of
daily living (i.e., feeding, bathing, dressing, toi-
leting and transferring to and from bed),24 and
more complex instrumental activities (i.e., pre -
paring meals, doing laundry, shopping, coping
with light housework, administering and taking
medication, using the telephone and handling
finances).25 Both scales are commonly used and
are valid predictors of subsequent health and
functioning among older people.26,27 Test–retest
reliability is high for both scales, ranging from
87% to 100%.28 Using disability data from both
scales, we created a dichotomized outcome of
respondents with a disability 28 years later (peo-
ple who encountered some degree of difficulty
performing at least one of the basic or instru-
mental activities of daily living) versus respon-
dents without a disability 28 years later.

Finally, using the disability and mortality
data, we created a combined outcome of respon-
dents who either had a disability or who had died
versus respondents who were still alive and had
no disability 28 years later.

Baseline covariates
Sociodemographic details included age, sex and
marital status. Data concerning lifestyle habits
such as smoking (never smoked, used to smoke
or currently smokes), alcohol consumption
(never, twice a month at most or at least once a
week) and physical activity during the previous
year (inactive, moderate activity no more than
once a week or vigorous activity at least once a
week) were also collected using the question-
naire. In addition, respondents were asked
whether they had any illnesses or injuries that
had been diagnosed or treated by a physician.
We included musculoskeletal diseases (e.g.,
arthritis, degenerative diseases of the back and
extremities), heart and circulatory diseases (e.g.,
hypertension and angina pectoris), respiratory
diseases (e.g., chronic obstructive pulmonary
disease and asthma) and metabolic diseases (e.g.,
diabetes and obesity) in the list of possible
responses.

Statistical analysis
Results for men and women are presented sep -
arately because the interaction terms between
sex and work ability, as well as between sex and
occupational group, were statistically significant.
The interaction terms for occupational status and
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work ability at baseline were also significant. To
make the difference in risk levels visible, we cre-
ated a six-category variable that combined infor-
mation on occupational group and work ability:
white-collar employee with excellent work abil-
ity (the reference group), moderate work ability
or poor work ability, and blue-collar employee
with excellent, moderate or poor work ability.

Mortality per 1000 person-years was calcu-
lated for each group. Hazard ratios (HRs) and
95% confidence intervals (CIs) were estimated
for mortality with Cox proportional  -hazard
regression models. No data on the work ability
of the participants before baseline in 1981 were
available, so we used the date of entry to the
study cohort in the measurement of survival.
Participants were included in the analyses until
the date of their death or the end of follow-up,
whichever came first. The odds ratios (ORs) and
95% CIs for disability and the combined out-
come of disability or death were calculated with
logistic regression models.

Sensitivity analyses were conducted to ac -
count for possible bias due to dropout. We per-
formed regression imputation for disability for
people with missing data but who were alive in
2009 using the most recent data available (from
either the 1997 or the 1992 data sets). Of the
1174 survivors with missing data, we were able
to impute values for 597 people for disability
and the combined outcome of disability or death.
Data on chronic conditions, work ability and the
sum score of functional ability (coping with
heavy household chores, lifting and carrying
more than 10 kg, climbing three flights of stairs
without resting, walking 2 km without resting
and running 100 m without resting) were used
for imputation.

Results

At the 28-year follow-up in 2009, 1918 (1197
men and 721 women) of the 5971 original partici-
pants had died, 2980 had survived and completed
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Table 1: Baseline characteristics of 2710 men according to occupational group and work ability in midlife 

 Work ability among white-collar employees Work ability among blue-collar employees 

Characteristic 
Excellent,
n = 247 

Moderate, 
n = 416 

Poor, 
n = 141 

p value Excellent,
n = 344 

Moderate,   
n = 962 

Poor, 
n = 600 

p value 

Age, yr, mean (SD) 49.7 (3.5) 50.4 (3.6) 51.3 (3.5) < 0.001* 49.9 (3.5) 50.3 (3.6) 50.9 (3.7) < 0.001* 

BMI, kg/m2, mean (SD) 24.2 (3.2) 24.9 (3.4) 25.0 (3.8) < 0.001* 25.5 (3.4) 25.6 (3.4) 26.1 (3.8) 0.189* 

Net family income over 
1700  per month, % 

94.7 89.3 84.8 0.005† 66.7 59.0 52.3 < 0.001† 

Began full-time work 
before age 18 yr, % 

35.6 49.4 59.3 < 0.001† 78.4 81.6 86.9 0.002† 

Smoking status, %    < 0.001†    < 0.001† 

Never smoked 45.1 36.8 31.2  32.0 23.4 20.4  

Used to smoke 43.5 42.4 39.7  33.7 44.7 41.8  

Currently smokes 11.4 20.8 29.1  34.3 31.9 37.8  

Alcohol intake, %    0.111†    0.207† 

None 13.9 12.1 9.9  13.2 11.2 12.2  

≥ 2 drinks/month 64.8 67.0 58.9  70.7 69.1 65.7  

≥ 1 drink/week 21.3 20.9 31.2  16.1 19.7 22.1  

Physical activity, %    < 0.001†    < 0.001† 

Very active 68.6 51.5 45.0  54.7 42.3 34.8  

Moderately active 27.3 45.1 47.9  36.2 47.5 50.5  

Inactive 4.1 3.4 7.1  9.1 10.2 14.7  

Musculoskeletal disease, % 14.6 27.6 56.7 < 0.001† 17.2 36.0 60.3 < 0.001† 

Heart and circulatory 
disease, % 

10.1 21.9 41.1 < 0.001† 9.0 21.3 37.8 < 0.001† 

Respiratory disease, % 4.5 12.0 19.1 < 0.001† 4.4 10.0 22.0 < 0.001† 

Metabolic disease, % 2.8 7.7 17.0 < 0.001† 2.9 8.0 12.8 < 0.001† 

Note: BMI = body mass index, SD = standard deviation. 
*ANOVA (analysis of variance). 
†χ2 test. 



the questionnaire (73.5% of the survivors), and
1073 had survived but did not respond.

For most respondents (66.0%), work ability
was stable, with either no or a minor (1-point)
change during the period from 1981 to 1992.
The score increased by two points or more for
6.3% of respondents and decreased by two
points or more for 27.7% of those surveyed.

Respondents were slightly younger (50.1
[standard deviation (SD) 3.4] v. 50.9 (3.6) years;
p < 0.001), a greater proportion were white-col-
lar employees (46.1% v. 33.9%, p < 0.001) and
they more frequently reported excellent work
ability at baseline (30.5% v. 26.3%, p = 0.001)
than the surviving nonrespondents. The number
of self-reported physician -diagnosed illnesses or
injuries did not differ between respondents and
nonrespondents (4.8 diagnoses, SD 2.1, p =
0.14).

Tables 1 and 2 show the baseline health,
 socioeconomic status and lifestyle characteristics
of the participants in midlife according to occu-

pational group and work ability. Those who
reported excellent work ability in midlife were
slightly younger than those who reported moder-
ate or poor work ability. Blue-collar employees
were more likely than white-collar employees to
have started full-time work before the age of
18 years. Employees with poor work ability had
more chronic diseases than those with moderate
or excellent work ability regardless of the occu-
pational group to which they belonged. Blue -
collar employees were more likely than white-
collar employees to report poor work ability at
baseline (Table 3).

Mortality differed according to work ability
in midlife in both occupational groups among
men (log rank 87.48, 1 degree of freedom [df],
p < 0.001) and women  (log rank 4.95, 1 df, p =
0.026). Mortality was highest among those with
poor work ability in midlife, intermediate among
those with moderate work ability and lowest
among those with excellent work ability for both
white- and blue-collar employees. Higher and
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Table 2: Baseline characteristics of 3261 women according to occupational group and work ability in midlife 

 Work ability among white-collar employees Work ability among blue-collar employees 

Characteristic 
Excellent,  
n = 574 

Moderate, 
n = 776 

Poor, 
n = 223 

p value Excellent,    
n = 389 

Moderate,  
n = 872 

Poor, 
n = 427 

p value 

Age, yr, mean (SD) 49.7 (3.5)  50.4 (3.6) 51.4 (3.5) < 0.001* 49.9 (3.5) 50.3 (3.5) 50.9 (3.7) < 0.001* 

BMI, kg/m2, mean (SD) 24.9 (2.6)  26.0 (2.8) 26.2 (3.4) < 0.001* 26.1 (3.1) 26.4 (3.2) 26.4 (3.2) 0.019* 

Net family income over 
1700  per month, % 

66.1 65.3 64.2 0.870† 52.7 55.8 49.4 0.099† 

Began full-time work 
before age 18 yr, % 

19.5 20.7 24.9 0.244† 40.5 42.6 50.2 0.011† 

Smoking status, %    0.350†    0.341† 

Never smoked 73.9 69.5 72.5  80.5 81.2 77.4  

Used to smoke 14.5 18.6 17.1  8.8 9.8 10.0  

Currently smokes 11.6 11.9 10.4  10.6 9.0 12.6  

Alcohol intake, %    0.049†    0.678† 

None 36.5 38.3 43.7  49.2 47.9 49.0  

≥ 2 drinks/month 60.2 56.8 55.0  47.9 50.0 49.5  

≥ 1 drink/week 3.3 4.9 1.3  2.9 2.1 1.5  

Physical activity, %    < 0.001†    < 0.001† 

Very active 59.1 50.1 43.6  57.3 48.1 39.9  

Moderately active 36.3 43.6 45.0  36.1 42.2 49.0  

Inactive 4.6 6.3 11.4  6.6 9.7 11.1  

Musculoskeletal disease, % 17.9 40.5 60.5 < 0.001† 20.1 45.2 65.8 < 0.001† 

Heart and circulatory 
disease, % 

7.3 20.9 33.2 < 0.001† 13.9 23.4 29.5 < 0.001† 

Respiratory disease, % 4.4 12.5 19.7 < 0.001† 7.7 13.0 21.8 < 0.001† 

Metabolic disease, % 5.1 11.9 20.2 < 0.001† 6.4 12.4 16.9 < 0.001† 

Note: BMI = body mass index, SD = standard deviation. 
*ANOVA (analysis of variance). 
†χ2 test. 
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more pronounced differences in mortality were
observed among men (Table 4).

Table 5 shows the hazard ratios for death and
the odds ratios for death or disability and for dis-
ability. Mortality was higher among blue-collar
men with lower work ability in midlife than
among white-collar men who had reported
excellent work ability in midlife. Mortality did
not differ according to occupational group and
work ability in midlife among women.

At the 28-year follow-up, 1529 participants
had survived without a disability, and 3268
either had died or had some degree of disability.
When compared with the reference group, the
adjusted risk of death or disability at follow-up
was highest among blue-collar employees with
poor work ability at baseline (Table 5). In both
occupational groups, the risk of death or disabil-
ity at follow -up was threefold among men and
twofold among women who had indicated mod-
erate work ability in midlife compared with
white-collar employees with excellent work abil-
ity in midlife.

Of the survivors at the 28-year follow-up,
1529 had no disability and 1350 had some
degree of disability. The prevalence of disability
according to occupational group and midlife
work ability is shown in Table 6.

The adjusted odds of disability at the 28-year
follow-up was highest among white- and blue-
collar employees who had reported moderate

and poor work ability in midlife compared with
white-collar employees who had reported excel-
lent work ability in midlife (Table 5). There was
a gradient increase in the risk of disability across
both occupational groups: those with poor work
ability in midlife had the highest risk, those with
moderate work ability had an intermediate risk
and those with excellent work ability had the
lowest risk. Work ability and age explained
about 10% of the variance in disability and 15%
of the variance in the combined outcome of dis-
ability or death in the logistic regression models. 

Results of the sensitivity analyses that included
imputed data for the combined outcome of dis-
ability or death and for disability were similar to
those of the main analyses (data not shown).

Interpretation

We found that work ability in midlife predicted
decline in health and functioning among men
and women during the 28-year follow-up even
after adjustment for health and lifestyle factors.
The risks showed similar gradients among blue-
and white-collar employees, but risk of death
was generally higher among blue-collar employ-
ees. The fact that work ability in midlife pre-
dicted disability almost three decades later
despite the competing risk of death indicates that
work ability may be considered as an early pre-
dictor of the risk of disability in old age.

Table 3: Work ability in midlife according to occupational group for men and women 

 Men, % (95% CI) Women, % (95% CI) 

Work ability White collar Blue collar White collar Blue collar 

Excellent 30.7 (25.0–36.4) 18.0 (13.9–22.1) 36.5 (32.6–40.4) 23.0  (18.8–27.1) 

Moderate 51.8 (47.0–56.6) 50.5 (47.3–53.7) 49.3 (45.8–52.9) 51.7  (48.4–55.0) 

Poor 17.5 (11.2–23.8) 31.5 (27.8–35.2) 14.2   (9.6–18.8) 25.3  (21.2–29.4) 

Note: CI = confidence interval. 

Table 4: Unadjusted mortality rates per 1000 person-years according to occupational group and work 
ability in midlife among men and women at the 28-year follow-up 

 Men, % (95% CI) Women, % (95% CI) 

Work ability White collar Blue collar White collar Blue collar 

Excellent 7.7 (5.6–9.9) 15.5 (12.9–18.3) 6.3 (5.1–7.7) 8.2 (6.5–10.0) 

Moderate 14.7 (12.4–17.2) 20.2 (18.4–22.2) 8.8 (7.6–10.2) 7.8 (6.6–9.0) 

Poor 23.5 (18.3–29.3) 25.3 (22.6–28.1) 9.8 (7.4–12.6) 10.6 (8.7–12.6) 

p value < 0.001* < 0.001*   0.006*   0.022* 

Note: CI = confidence interval. 
*Log-rank test. 



Earlier studies showed that lower professional
grades were associated with an increased risk of
morbidity, mortality and disability in old age.2,4–6,,29

In our study, we observed that the risks of disabil-
ity and mortality were higher among blue -collar
than among white-collar employees at a given
level of work ability. However, baseline preva-
lence of poor work ability was double among the
blue-collar employees, which might explain the
increased risk of declining health and functioning
among blue-collar occupations. These findings
require confirmation with further studies.

Although mental and physical work strain
and work ability are related, they are distinct
concepts. A high degree of work-related physical
and mental strain, together with inadequate
resources to cope with such strain, cause
declined work ability.30 Previous prospective
studies reported on the association of higher
work-related mental and physical strain and
declining health and increased mortality among
members of the workforce.3,8,9,14,15 The association
between work-related mental and physical strain
and disability in old age has been studied in -
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Table 5: Hazard ratios for death and odds ratios for the combined outcome of disability or death and for disability according to 
occupational group and work ability in midlife for men and women at the 28-year follow-up 

 Death, HR (95% CI)* Disability or death, OR (95% CI)† Disability, OR (95% CI)‡ 

Work ability Model 1§ Model 2¶ Model 1§ Model 2¶ Model 1§ Model 2¶ 

Men       

White collar       

Excellent 1.00 1.00 1.00 1.00 1.00 1.00 

Moderate 1.82 (1.33–2.50) 1.48 (1.04–2.11) 2.36 (1.63–3.42) 2.11 (1.42–3.15) 1.98 (1.30–3.01) 1.96 (1.25–3.07) 

Poor 2.69 (1.88–3.86) 1.84 (1.20–2.82) 4.50 (2.46–8.22) 2.98 (1.54–5.78) 2.79 (1.41–5.53) 2.67 (1.29–5.54) 

Blue collar       

Excellent 2.29 (1.66–3.17) 1.75 (1.22–2.51) 2.73 (1.84–4.05) 2.16 (1.40–3.32) 1.59 (1.00–2.54) 1.50 (0.90–2.47) 

Moderate 2.59 (1.94–3.45) 2.02 (1.46–2.80) 4.15 (2.97–5.81) 3.03 (2.09–4.40) 2.39 (1.62–3.52) 2.21 (1.45–3.37) 

Poor 3.18 (2.37–4.28) 2.17 (1.54–3.07) 5.95 (4.00–8.86) 4.56 (2.82–7.37) 3.16 (2.01–4.96) 3.45 (2.03–5.88) 

Women       

White collar       

Excellent 1.00 1.00 1.00 1.00 1.00 1.00 

Moderate 1.28 (1.00–1.64) 1.13 (0.86–1.49) 1.95 (1.51–2.52) 1.67 (1.26–2.22) 2.04 (1.50–2.79) 1.89 (1.35–2.65) 

Poor 1.29 (0.93–1.79) 1.24 (0.85–1.80) 2.47 (1.69–3.62) 2.45 (1.57–3.82) 2.86 (1.84–4.43) 2.69 (1.62–4.45) 

Blue collar       

Excellent 1.30 (0.97–1.74) 1.09 (0.77–1.52) 1.52 (1.12–2.07) 1.39 (0.99–1.95) 1.40 (0.96–2.05) 1.49 (0.99–2.24) 

Moderate 1.14 (0.89–1.46) 1.12 (0.85–1.48) 2.14 (1.66–2.76) 1.82 (1.37–2.42) 2.41 (1.78–3.26) 2.10 (1.50–2.95) 

Poor 1.44 (1.10–1.89) 1.36 (0.98–1.89) 3.80 (2.74–5.27) 3.37 (2.28–4.98) 3.91 (2.68–5.70) 3.62 (2.32–5.66) 

Note: CI = confidence interval, HR = hazard ratio, OR = odds ratio. 
*Analyzed by Cox proportional hazards model (2710 men, 3261 women).  
†Analyzed by logistic regression (2292 men, 2558 women). 
‡Analyzed by logistic regression (1060 men, 1798 women). 
§Model 1 adjusted for age. 
¶Model 2 adjusted for age, change in work ability from 1981 to 1992, marital status, alcohol intake, smoking, exercise and major chronic diseases. 

Table 6: Prevalence of disability according to occupational group and work ability at the 28-year follow-up 

 Men, % (95% CI)* Women, % (95% CI)* 

Work ability n/N  White collar n/N Blue collar n/N White collar n/N Blue collar 

Excellent 164/247 39.0 (31.5–46.5) 135/344 48.9 (44.6–53.2) 366/574 25.1 (22.8–27.4) 211/389 31.8 (28.6–35.0) 

Moderate 212/416 57.1 (53.7–60.5) 342/962 61.7 (59.1–64.3) 433/776 42.0 (39.6–44.4) 476/872 45.7  (43.4–48.0) 

Poor  52/141 67.3 (60.6–74.0) 172/600 68.0 (64.4–71.6) 120/223 52.5 (47.9–57.1) 196/427 58.7  (55.2–62.2) 

Note: CI = confidence interval, n = no. of participants for whom data on disability was available at follow-up, N = no. of participants at baseline. 
*Unless otherwise indicated. 



frequently, and the results are inconsistent.31

Consequently, our results parallel previous find-
ings and expand on them because we were able
to investigate disability as an outcome. We were
also able to verify the findings in old age and
examine work ability as a predictor among
employ ees working in a wide variety of
 occupations.

The differences in survival rates between men
and women were also obvious in our study.
When studying disability in old age, it is impor-
tant to consider mortality, as it is a competing
risk for disability. This is particularly true among
men but less so among women. In our study,
work ability was more strongly associated with
disability risk among women; among men, work
ability was more strongly associated with mor-
tality. The influence of the competing risk of
mortality is clearly shown in our analysis of the
combined outcome of disability or death at
 follow-up: the risk was much higher among men
than among women. Among women, the risk of
disability or death did not materially differ from
the risk of disability. Earlier studies have shown
that the higher prevalence of disability among
women is not actually due to higher incidence
rates but rather to longer duration of disability as
a result of lower mortality.32

Strengths and limitations
One of the strengths of this study is the long
prospective follow-up in a large population-
based data set respresenting a wide variety of
municipal professions. Using such a relatively
large data set, we were able to investigate dis-
ability as an outcome in old age, which is an
important indicator of public health in a growing
elderly population. The dates of death were
derived from the national register and not from
obituaries or information from next-of-kin or
other sources.

A potential limitation of the analysis is selec-
tive dropout from the study. The healthy worker
survivor effect is an ongoing process in which
those who stay in a profession tend to be health-
ier than those who leave employment.33 Those
from blue-collar occupations were more likely
than white-collar occupations to drop out or have
missing data later on. This could have resulted in
an underestimation of the predictive value of
work ability within occupational groups.

Data on disability were not available at base-
line. However, most middle -aged people who
were occupationally active in Finland in the
1980s did not experience difficulties with basic
activities of daily living,34 so we are confident
that a decline in work ability preceded disability
in old age. Our findings are applicable to West-

ern countries, although the results should be ver-
ified in countries that have different labour and
welfare policies. Caution must be taken when
generalizing the results at the population level
because people in occupational groups tend to be
healthier than the overall population, which
includes people who are not in the workforce.
Although the participants in this study worked in
the public sector, the results can be generalized
to the private sector as well in countries like Fin-
land where labour legislation applies equally to
both sectors.

Conclusion
Perceived work ability in midlife was associated
with mortality and disability in old age among
blue-collar and white-collar employees. It is
plausible that a person’s capacity to perform
activities in relation to the demands posed by
their age-appropriate role in society tracks
through decades. The current work ability of
middle-aged employees could therefore be con-
sidered as an early predictor of functioning in
old age.
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