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Long-lasting obesity predicts poor work ability at midlife: A 15-year follow-up
of the Northern Finland 1966 Birth Cohort Study
Abstract
Objective: To investigate the effect of adulthood obesity on work ability in early midlife
during a 15-year follow-up.
Methods: The study population included men and women (n=5470), born in northern Finland
in 1966. Participants evaluated their current perceived work ability compared to their lifetime
best at the age of 46. Participants’ weight and height were measured at 31 years and selfreported at 46 years, and BMIs were calculated.
Results: Obesity at both ages, and developing obesity between the ages of 31 and 46
increased the relative risk of poor work ability at 46 years among both genders, and among
those in both low and high physically strenuous work.
Conclusions: Long-term obesity and developing obesity in mid-adulthood increase the risk of
poor work ability. Thus, the promotion of healthy behaviours by policies, health care services
and at workplaces is important.
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Introduction
Good work ability is associated with perceptions of enjoyment, high quality and high
productivity at work, as well as a good level of functioning at retirement [1]. Poor work ability
in turn associates with increased sickness absences and preterm retirement [2-4].

One third of the world’s population (i.e. 2.1 billion people) is overweight or obese today [5].
Obesity increases the risks of several diseases and is associated with a higher prevalence of
sick leaves and disability pensions, especially due to musculoskeletal diseases, cardiovascular
diseases and mental disorders [6-12]. Furthermore, a recent study observed that weight gain
among women with normal weight was also associated with sickness absence and thus
temporal work disability [13].

Obesity and a high body mass index associate with an increased risk of poor work ability
measured by the Work Ability Index or its sub-items in cross-sectional studies [1, 14-19].
However, as far as we know, only two longitudinal studies have studied the effect of obesity
on work ability [14, 20]. The first found that obesity since adolescence associated with poor
work ability among 31-year-old women, but not among men [20]. The second study included
only female home care workers of different ages and observed that those with obesity at
baseline were at a higher risk of poor work ability five years later [14]. Neither of these
focused on work ability in early midlife, although work ability in midlife is an important
determinant of the length of one’s working career, since work ability diminishes with age [23,
24, 25].

Associations between obesity and work ability may be complex, and influenced by workrelated factors. High physical workload increases the risk of poor work ability [22, 23]
especially among those with cardiovascular diseases or diabetes [23,24] or with osteoarthritis
[26]. Thus, it is important to find factors that affect work ability in physically strenuous work
in order to develop effective strategies and practices. Obesity may be one risk factor, but
little is known about the joint effects of obesity and physically strenuous work on work ability.
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Socioeconomic factors may have an effect on the association between obesity and work
ability. People with a low level of education and/or occupational class are also at an increased
risk of obesity [28-31]. People with a lower socioeconomic position may work more often in
physically demanding positions, and physical strain may to some extent explain the
socioeconomic inequalities in work ability [27]. Physical working conditions have partially
explained the occupational class differences in physical health functioning and self-perceived
health [32, 33] which all are associated with lowered work ability [23].

Social support at work and health behaviours may contribute to the associations between
obesity and work ability. Social support may be noteworthy for work ability, and lack of social
support at work has associated with an increased risk of obesity [34, 35]. The association
between obesity and lack of social support may be mediated through unhealthy coping styles
such as stress-related eating and drinking, since health behaviours associate with work ability
[18-20, 36, 37].

Therefore, the objectives of this 15-year follow-up study were to investigate the effects of
weight classes (normal weight, overweight and obese) and developing obesity (BMI ≥ 30.0)
on work ability in early midlife. Specifically, we investigated the joint effects of obesity and
physically strenuous work on work ability by stratifying the analyses by the physical
strenuousness of work.

Material and Methods

Study population and data collection
The study population was the Northern Finland 1966 Birth Cohort (NFBC 1966), which
consists of mothers and their children who were due to be born in the provinces of Oulu and
Lapland in 1966 (Figure 1)[38, 39]. Altogether, the final cohort data comprised 96.3 per cent
of all births during 1966 in that area. The study population was followed-up the participants
were 46 years old, and data were collected via questionnaires and/or clinical examinations at
birth and at the ages of 1, 14, 31 and 46 years.
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At the age of 14 in 1980, a postal questionnaire was sent to the children, and if they did not
respond, to their parents, and further to the regional school offices and school health nurses.
Altogether, data were received from 11 010 people (93.6%) [40]. At the age of 31 in 1997,
the postal questionnaires were sent to participants who were alive and traced (97.2%). Those
living in northern Finland or the metropolitan area during the survey were invited to clinical
examinations during which they filled in a supplementary questionnaire concerning working
life (n=5713). Women who were pregnant (n=154) at the time of the 31-year survey were
excluded from these analyses. At the age of 46 in 2012, 10 300 of the participants were alive
and traced (85.4%). All participants were given the opportunity to respond to two web-based
questionnaires (1) Background, life style and health questionnaire; 2) Finances, work life and
resource questionnaire) on the internet. If the participants did not have a computer, postal
inquiries were sent to them. We included in the analyses all participants for whom data on
current perceived work ability at 46 years, and weight and height at 31 and 46 years were
available (Figure 1).
The study was approved by the Ethics Committee of the Finnish Institute of Occupational
Health and by the Ethics Committee of the Northern Ostrobothnia Hospital District. At all
stages of the study, the participants gave written informed consent according to the
Declaration of Helsinki.

Outcome and explanatory measures
Current perceived work ability compared to lifetime best was used as an outcome measure
and was evaluated on a scale of 0 to 10 at the age of 46. This is the first item of the Work
Ability Index, and is proven to be a valid item for work ability assessment [41-44].
Participants were dichotomized into either good (8‒ 10) or poor (0‒ 7) work ability.

Explanatory factors were weight status at the age of 31 and change in weight status between
the ages of 31 and 46. Although obesity (BMI>30.0 kg/m2) increases the risk of diseases with
ageing, it can be also used as an early sign of the development of diseases leading to work
disability. At the age of 31, we used measured weights and heights and replaced missing

4

values with self-reported values. At the age of 46, the values were self-reported. BMIs
(kg/m2) were calculated and divided into classes: normal weight (BMI <25.0), overweight
(25.0‒ 29.9) and obese (≥30.0). Longitudinal weight classes from 31 to 46 years were
defined as follows: 1) normal weight (BMI <25.0) 2) overweight (BMI 25.0-29.9), 3) always
obese (BMI always ≥30.0), and 4) became obese: BMI increased from 18.5-29.9 to ≥30.0.

We used physically strenuous work at the age of 46 when stratifying the analyses. This was
evaluated using the question “To what extent are the following tasks and postures part of
your job?”[46]. The participants had to evaluate certain tasks (e.g. “heavy physical work in
which the body has to struggle”, “lifting loads over 15kg”) and postures (e.g. “standing”,
“bending”) in their work, through nine questions. The responses were recoded as follows:
0=not at all or very rarely and seldom and 1=moderately, often and very often, and then
summed (range 0-9). The median was used as a cut-off point value for defining physically
strenuous work (no/yes). Physically strenuous work at the age of 31 was elicited and used as
a covariate in multivariate analyses.

Covariates
Analyses were controlled for basic education (matriculation examination yes/no), social
support at 31 years, health behaviours at 31 years and work history.

Social support at work was evaluated using four questions at the age of 31 years. “If you had
stressful problems with interpersonal relations, mental health or work,, how much emotional
support would you receive in the form of listening and advice from 1) your colleagues and 2)
your boss?” and “If you were in a difficult situation that you could not cope with on your own
(e.g. arranging child care, lack of money, insurmountable problem with work), how much
practical help would you receive from 3) your colleagues and 4) your boss?”. The response
alternatives were not at all / I do not want any support (1), a little, some, quite a lot, and a
lot (5). Sum scores of these questions and answer alternatives were calculated (scores 4 to
20) and divided into three groups on the basis of tertile cut-off values (not at all/slightly,
some, quite a lot /a great deal).
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Health behaviours included physical activity, smoking, alcohol consumption and stress-related
eating and drinking at the age of 31 [37, 46]. Physical activity was evaluated by eliciting the
frequency of light and brisk leisure time physical activity and was scored into three groups:
active/very active (0), moderately active (1) and inactive (2) [46]. Smoking was evaluated
using three questions and the following groups were formed; ex-smoker/never smoked,
occasional smoker (five to six days a week or occasionally) and smoker (daily smoking).
Alcohol consumption was evaluated as the average consumption during the past year. Grams
of pure alcohol per day (g/day) were calculated on the basis of frequency of alcohol use (daily
to once a year or never), the usual amount of each alcoholic beverage per drinking occasion
and the alcohol content (vol %) of each beverage (beer/cider/long-drink, light wine, table
wine, and spirits) [37]. The participants were classified into quartile groups on the basis of
their consumption of pure alcohol (g) per one day. The groups were scored 0 to 2 (0 being
the lowest quartile, 1 being the 2nd and 3rd quartile, 2 being the highest quartile). Stressrelated eating and drinking was measured by one item of the Ways of Coping Checklist [4748]. Participants recalled the most stressful matter, event or situation that they had
experienced during the past month. Then they evaluated whether and to what extend they
tried to make themselves feel better by eating, drinking, using medication, etc.: did not use
at all, used somewhat and used quite a bit or a great deal [37]. The groups were scored 0
(did not use at all), 1 (used somewhat) to 2 (used quite a bit or a great deal). The scores of
all health behaviours were summed and divided into three groups (healthy, average and
unhealthy) on the basis of tertile cut-off values.
Work history was elicited by a questionnaire at the ages of 31 and 46, using a seven-point
scale: 1) employed continuously, 2) mainly long-term employment periods and temporary
unemployment, 3) both long-term and short-term employment periods and temporary
unemployment, 4) mainly short-term employment periods, but more employment than
unemployment, 5) mainly short-term employment periods and more unemployment than
employment , 6) most of my employment periods have been arranged by the governmental
support system, 7) I have never been in gainful employment. The responses were
dichotomized: 0: always at work (1), 1: other (2-7).

6

Statistical analysis
Statistical analyses were performed using IBM SPSS Statistics 20 and SAS Software (version
9.4, SAS Institute Inc., Cary, NC, USA). First the analyses were stratified by gender and then
by physically strenuous work at the age of 46. We calculated the prevalence of obesity at the
ages of 31 and 46, the prevalence ratio and 95% confidence intervals (95% CI) of obesity,
and the mean values and 95% CI of perceived work ability at the age of 46. Crosstabulations were used to investigate associations between weight classes, changes in weight
classes and perceived work ability at the age of 46. Log-binomial regression analysis was
used to predict the relative risk of poor perceived work ability at the age of 46, adjusting for
basic education, health behaviours and social support at 31 years. First, 31-year weight
classes were used as explanatory factors. Second, changes in weight classes were used as
explanatory factors to explain poor perceived work ability. Last, the analyses were stratified
by physically strenuous work using changes in weight classes as explanatory factors. The last
analyses were adjusted for basic education, health behaviours, social support at work, work
history and physically strenuous work at 31 years.
The proportions of people with poor work ability, obesity, physically strenuous work and a
work history of at least some unemployment at the age of 31 were somewhat higher among
those who were excluded from the analyses due to nonparticipation at the age of 46 than
among those who participated and were included in the analyses.

Results
The prevalence of obesity more than doubled among men and women [prevalence ratio and
95% CI; men 2.41 (2.06-2.82) and women 2.34 (2.02-2.70)] from 31 to 46 years (Table 1).
Mean perceived work ability at the age of 46 was 8.21 (8.14-8.28) among men and 8.28
(8.22-8.34) among women. Among both genders, the proportion of poor work ability at the
age of 46 was highest among those who were obese at 31 and/or 46 years (Table 1).

Predictors of poor perceived work ability at the age of 46
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Logistic regression analyses revealed that among both genders, those who were overweight
or obese at the age of 31 were at a significantly increased relative risk of poor perceived work
ability at the age of 46 (Table 2). In addition, low level of basic education, unhealthy
behaviours at 31 years, lack of social support at work at 31 years, and at least some
unemployment during one’s work history independently increased the risk of poor perceived
work ability at 46 years among both genders.

Among both genders, those who were obese both at the age of 31 and 46, and those who
became obese between the ages of 31 and 46 were at an increased relative risk of poor work
ability at the age of 46 (Table 3). These analyses were controlled for basic education, health
behaviours at 31, social support at work at 31, and work history.

To study if the effect of obesity differed according to physically strenuous work at 46, we
performed stratified analyses (Table 4). Those who were obese at 31 and 46 years of age,
and those who became obese between the ages of 31 and 46, were at an increased relative
risk of poor perceived work ability at the age of 46 according to multivariate logistic
regression analyses (Table 4). The analyses were adjusted for gender, basic education,
health behaviours, social support at work, work history, and the physical strenuousness of
work at the age of 31.

Discussion
This prospective cohort study indicated that obesity at the age of 31 and 46, and developing
obesity between the ages of 31 and 46 increased the relative risk of poor perceived work
ability in early midlife among those in low and high physically strenuous work. Furthermore,
unhealthy behaviours and lack of social support at work at 31 years were independent
predictors of poor work ability at the age of 46. These longitudinal results help to identify
young workers who might benefit from the promotion of health and work ability at
workplaces that aim to promote good work ability in later life.
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This study showed that the prevalence of obesity more than doubled during the 15-year
follow-up. This result is alarming from the view of extending working careers, since obesity is
associated with poor work ability in midlife and increases the risk of diseases leading to
preterm retirement. As obesity poses a risk of diminished work ability, multilevel actions are
needed for the prevention of obesity, and the promotion of healthy behaviours remains a high
priority. Effective strategies and actions, also including environment and policy changes, must
be developed. Health promotion at schools and workplaces could be one possible strategy for
preventing unhealthy behaviours and obesity among the working aged.Workplaces, with the
help of occupational health services, should promote healthy behaviours especially among
those in physically demanding trades. The promotion of work ability may be a motivator of
weight loss and maintaining normal weight.

Whereas earlier studies have shown that physically demanding work decreases work ability
[23], we hypothesized that obesity would increase the risk of poor work ability, especially
among workers with physically strenuous work [22-25]. Our results did not support this
hypothesis, but we observed that obesity increased the risk of poor work ability regardless of
the amount of physically strenuous work. The observed RR ratio among those with physically
strenuous work might be somewhat diluted due to the healthy worker effect; for example the
selection bias differed according to the level of physically strenuous work and obesity status.
Nevertheless, these results support giving the prevention of obesity a high priority.

This study is unique due to its prospective follow-up study design. It increases the
understanding of the factors at the beginning of the working career that affect later work
ability, and thus also the length of the working career. Most earlier studies have been crosssectional, and any earlier longitudinal studies have covered only ageing workers, very young
workers or only women in one occupation [1, 14-18, 19]. The participation rates of NFBC
have generally been quite high, but due to nonresponses, the final number of subjects
included in this study was only a small part of the whole cohort. Although some selection bias
was present, it might have diluted the observed results regarding explanatory variables and
poor work ability. Furthermore, the prevalence ratios of obesity were similar to those
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observed in other Finnish population studies [49]. Thus, the results can be generalized and
used in the promotion of work ability during the early years of working careers.

Most earlier studies on the associations between obesity and work ability have used the
whole Work Ability Index (WAI). We used only one of its items ‒ current perceived work
ability compared to lifetime best‒ because it has been shown to strongly associate with the
whole Work Ability Index and predicted mental and physical work strain in midlife and
disability after retirement [24, 41-43, 50, 51]. Moreover, by using this, the number of
subjects was higher than it would have been had we used the whole WAI.

Obesity may increase discrimination in job markets, and unemployment may be a risk for
poor work ability and obesity [28, 52, 53]. In this study, both obesity and the history of
unemployment independently increased the risk of poor work ability. Because obesity may
increase discrimination at job markets, it may cause unemployment and that way obesity is
able to complicate to become employed, and cut into pieces and shorten working careers. It
is important to invest to promotion of health behaviour at every arena of living and by every
authorities and actors. For example also student health care, labour force administration and
social services are possible places to support good life style choices.

We were able to adjust the multivariate models with several covariates. Job strain and stress
have been shown to modestly increase the risk of obesity [54, 55], and high mental work
demands associate with poor work ability [23]. The mediators between job strain and obesity
and work ability might be stress-related eating and drinking, and physical inactivity, which
have an effect on work ability [20, 56-60]. In this study, we used unhealthy behaviours as a
sumscore. As it was independently covariate, the effect of job strain was taken into account
to some extent. We did not include job strain as a covariate in the analyses in order to
maximize the number of included participants, and to avoid possible bias due to nonresponse
to the sub-items of job strain.

Practical Implications
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As obesity poses a risk of diminished work ability, multilevel actions are needed to promote
work ability, prevent obesity and promote permanent weight loss among the obese.
Workplaces, with the help of occupational health services, should promote healthy behaviours
in order to prevent weight gain and unhealthy habits, especially among those in physically
demanding trades. The promotion of work ability may be a motivator of weight loss and
maintaining normal weight.
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Table

Table 1. Frequencies of BMI classes and BMI class change between ages 31 and 46 years and their
associations with poor perceived work ability (WA) at 46 years.
Men (n=2599)
All (%)
BMI class
31 y

46 y

p-value*
Basic
education

1359 (52.3)

226 (16.6)

2194 (71.8)

326 (14.9)

1035 (39.8)

219 (21.2)

615 (20.1)

122 (19.8)

obese

205 (7.9)

66 (32.2)

246 (8.1)

76 (30.9)

underw. or normal weight

829 (31.9)

128 (15.4)

1495 (48.9)

201 (13.4)

overweight

1282 (49.3)

228 (17.8)

979 (32.0)

161 (16.4)

obese

488 (18.8)

155 (31.8)

581 (19.0)

162 (27.9)

<0.001

p-value
Social
support at
work 31 y

<0.001

<0.001

<0.001

underweight or normal
weight at 46 y

829 (31.9)

128 (15.4)

1495 (48.9)

201 (13.4)

overweight at 46 y

1282 (49.3)

228 (17.8)

979 (32.0)

161 (16.4)

became obese

313 (12.0)

94 (30.0)

363 (11.9)

91 (25.1)

always obese

175 (6.7)

61 (34.9)

218 (7.1)

71 (32.6)

matriculation examination

882 (33.9)

112 (12.7)

1651 (54.0)

215 (13.0)

1716 (66.1)

398 (23.2)

1404 (46.0)

309 (22.0)

<0.001
no matriculation
examination

p-value
Health
behaviors at
31 y

Poor WA (0-7)

overweight

p-value
BMI change
31 to 46 y

All (%)

underw. or normal weight

p-value*
BMI class

Poor WA (0-7)

Women (n=3055)

<0.001

<0.001
healthy

<0.001

996 (40.0)

143 (14.4)

1245 (42.5)

189 (15.2)

891 (35.8)

180 (20.2)

1141 (39.0)

188 (16.5)

unhealthy

602 (24.2)

161 (26.7)

542 (18.5)

124 (22.9)

quite a lot /a great deal

893 (35.5)

135 (15.1)

1112 (38.2)

144 (12.9)

683 (27.1)

117 (17.1)

724 (24.9)

116 (16.0)

941 (37.4)

236 (25.1)

1076 (37.0)

221 (20.5)

average

<0.001
some
not at all / slightly

p-value

<0.001

<0.001

<0.001

Work history

mostly at work

1457 (56.2)

215 (14.8)

1570 (51.9)

203 (12.9)

46 y

at least some
unemployment

1134 (43.8)

290 (25.6)

1455 (48.1)

312 (21.4)

p-value
*Chi-Square test to predict differences between groups.

<0.001

<0.001

Table

Table 2. Logistic regression models to predict poor work ability (WA 0-7) at 46 years by 31-year weight
classes among men (n=2417) and women (n=2942).
Crude
95% CI

Multivariate
model†
RR
95% CI

Cases/N

RR

normal weight

211/1271

1.00

overweight

199/767

1.24

1.04, 1.48

1.19

1.01-1.41

obese

58/188

1.86

1.45, 2.38

1.55

1.22-1.97

matriculation examination

103/828

1.00

no matriculation
examination

365/1597

1.84

healthy

141/974

1.00

Men
BMI class 31 y

Basic education

Health
behaviours 31 y

1.00

1.00
1.50, 2.25

1.53

1.25-1.88

1.00

average

173/863

1.38

1.13, 1.70

1.28

1.05-1.56

unhealthy

154/588

1.81

1.47, 2.22

1.54

1.26-1.89

a great deal / quite a bit

128/862

1.00

some

116/662

1.18

0.94, 1.49

1.11

0.89-1.39

not at all / slightly

224/901

1.67

1.38, 2.04

1.55

1.28-1.88

Work history

mostly at work

203/1378

1.00

46 y

at least some
unemployment

265/1047

1.72

normal weight

282/2015

1.00

overweight

112/561

1.43

1.17, 1.74

1.35

1.11-1.64

1.68, 2.65

1.82

1.45-2.28

Social support at
work 31 y

1.00

1.00
1.46-2.02

1.53

1.30-1.80

Women
BMI class 31 y

Basic education

Health
behaviours 31y
Social support at
work 31y

obese

67/227

2.11

matriculation examination

193/154

1.00

no matriculation
examination

268/1258

1.71

healthy

172/1184

1.00

1.00

1.00
1.44, 2.02

1.47

1.23-1.74

1.00

average

170/1097

1.07

0.88, 1.30

1.04

0.86-1.26

unhealthy

119/522

1.57

1.27, 1.94

1.31

1.06-1.61

a great deal / quite a bit

137/1071

1.00

1.00

some

114/699

1.27

1.01, 1.60

1.22

0.98-1.53

not at all / slightly

210/1033

1.59

1.30, 1.94

1.37

1.13-1.67

Work history

mostly at work

185/1480

1.00

46 y

at least some
unemployment

276/1323

1.67

1.00
1.41-1.98

1.44

1.21-1.71

†Multivariate analysis including basic education, health behaviours, social support at work and work
history

Table

Table 3. Logistic regression models to predict poor work ability (WA 0-7) at 46 years by weight class
from 31 to 46y among men (n=2425) and women (n=2803)
Crude
Multivariate model†
Men
Cases/N
RR
95% CI
RR
95% CI
BMI from 31 to
46 y

118/782

1.00

overweight

211/1188

1.18

0.96-1.45

1.15

0.94-1.40

became obese

86/294

1.94

1.52-2.47

1.68

1.32-2.13

always obese

53/161

2.18

1.66-2.88

1.77

1.35-2.31

normal weight

176/1378

1.00

overweight

140/893

1.23

1.00-1.51

1.21

0.99-1.48

became obese

83/332

1.96

1.55-2.47

1.79

1.43-2.25

always obese

62/200

2.43

1.89-3.11

2.08

1.62-2.66

normal weight

1.00

Women
BMI from 31 to
46 y

1.00

† Adjusted with basic education, health behaviours at the age 31 y, social support at work at the age of
31 y and work history 46 y

Table

Table 4. Logistic regression models to predict poor work ability (WA 0‒ 7) at 46 years by weight classes
at 46 among those whose work is less physically strenuous (lower half of the median, n=1360) and
whose work is more physically strenuous (higher half of the median n=1310) at the age of 46.
Cases/N
RR
Lower level of physical work strain at 46y
BMI 46y

normal w.
overweight
obese

40/540
61/577
52/244

1.00
1.40
2.84

Model 1
95 % CI

RR

Model 2
95 % CI

0.95-2.07
1.92-4.18

1.00
1.30
2.37

0.89-1.92
1.60-3.53

0.90-1.60
1.45-2.66

1.00
1.22
1.95

0.92-1.63
1.45-2.63

Higher level of physical work strain at 46y
BMI 46y

normal w.
overweight
obese

69/508
93/559
64/239

1.00
1.20
1.97

Model 1 Adjusted with gender
Model 2 Adjusted with gender and basic education, health behaviours and social support at work,
physical strenuousness of work at the age of 31y and working history at 46y

Clinical Significance

Clinical Significance:

Long-term obesity and developing obesity before midlife poses a risk of diminished work
ability. To prevent dropping out from working life, which has ill consequences at both the
individual and societal level, multilevel actions are needed: policies and environmental
solutions to promote healthy eating and physical activity, health promotion at workplaces,
and focus on maintaining normal weight at all appointments in the health care sector and
occupational health care. The promotion of work ability may be a motivator for weight loss
and maintaining normal weight.

