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Behavior-related modifiable health risk factors,
such as smoking and physical inactivity, are
major contributors to the noncommunicable
disease burden and mortality worldwide.1

These factors tend to cluster at the population
level, with some people having multiple health
risk factors (an overall unhealthy lifestyle) and
others having multiple health-promoting fac-
tors (an overall healthy lifestyle)2,3; the causes
of this clustering are not well understood,
however. Work-related psychosocial stress may
be one (possibly modifiable) factor influencing
or contributing to adoption or maintenance of
a healthy or unhealthy lifestyle. For instance,
some people who experience stress may not find
time to exercise or eat a healthy diet, or they
may attempt to alleviate stress by smoking or
drinking excessive amounts of alcohol, whereas
others may choose healthy behaviors (e.g.,
exercise) as a way of coping with stress.4

Work and workplace-related issues are
common sources of stress. A better under-
standing of the association between work-
related stress and overall health-related life-
style is important because there is evidence
from studies of cardiovascular diseases and
cancer that combinations of lifestyle risk factors
may induce larger risks of adverse health out-
comes than the sum of the separate effects of
the same factors2,5---7; there is also evidence
that the co-occurrence of multiple healthy
lifestyle factors has a protective effect against
many diseases, including stroke and cancer.8---10

Psychosocial stress at work has been shown to
be associated with individual unhealthy life-
style factors such as smoking,11---14 heavy alco-
hol consumption,15---17 physical inactivity,18---21

and obesity.22---26 However, the relationship

between work-related stress and the
co-occurrence of healthy and unhealthy life-
style factors remains poorly understood.

We investigated the associations of work-
related psychosocial stress, operationalized as
job strain, with overall healthy and unhealthy
lifestyles, operationalized as the co-occurrence of
unhealthy and healthy lifestyle factors. We hy-
pothesized that the association between job strain
and health-related lifestyles would be stronger
than the association between job strain and each
individual unhealthy lifestyle factor. To examine
these issues, we conducted a meta-analysis of
data from11 prospective European cohort studies.

METHODS

We used pooled individual-level data from
11 studies conducted in 6 European countries:

Belstress (Belgium)27; the Finnish Public Sector
Study (FPS; Finland)28; Gazel (France)29; the
Health and Social Support Study (HeSSup;
Finland)30; the Heinz Nixdorf Recall Study
(HNR; Germany)31; Kooperative Gesundheits-
forschung in der Region Augsburg studies 1,
2, and 3 (KORA 1---3; Germany)32; the White-
hall II Study (United Kingdom)33; and Work,
Lipids, and Fibrinogen (WOLF) Norrland
and Stockholm (Sweden).34,35

Each of these studies was part of the IPD-
Work (Individual-Participant Data Meta-
analysis of Working Populations) Consortium,
a collaborative meta-analysis project estab-
lished at the Four Centers Initiative meeting (a
meeting of stress researchers from University
College London, the Institut National de la
Santé et de la Recherche in Paris, the University
of Dusseldorf in Germany, and Karolinska
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Institutet in Stockholm) in London in 2008.36

The overall aim of the consortium is to in-
vestigate the relationships between work-related
psychosocial stress and disease. Details on the
design and samples of the individual studies
included in our analyses have been published
previously (brief descriptions, with references to
previous publications, are provided in Appendix
A, available as a supplement to the online
version of this article at http://www.ajph.org).

Ascertainment of Lifestyle Factors

The health-related lifestyle factors assessed
in our study were body mass index (BMI),
tobacco smoking, alcohol intake, and leisure-
time physical activity. BMI (defined as weight
in kilograms divided by the square of height
in meters) was calculated from participants’
height and weight, which were self-reported in
3 studies (FPS, Gazel, HeSSup) and measured at
a medical examination in the other 8 studies
(Belstress, HNR, KORA 1---3, Whitehall II,
WOLF Stockholm, and WOLF Norrland). We
grouped BMIs into 3 categories (according to the
World Health Organization’s recommenda-
tions37), as follows: underweight (< 18.5 kg/m2),
normal weight (18.5---25 kg/m2), and overweight
(‡ 25 kg/m2).

We ascertained smoking, alcohol intake, and
physical activity status from participant-
completed questionnaires in all studies. Partic-
ipants were classified as nonsmokers (including
those who had never smoked and ex-smokers)
or current smokers. Alcohol intake was ascer-
tained according to the total number of alco-
holic drinks participants consumed in a week
(1 drink was defined as approximately equiv-
alent to 10 g of ethanol). Participants were
grouped into 3 categories: nondrinkers, mod-
erate drinkers (women: 1---14 drinks/week;
men: 1---21 drinks/week), and heavy drinkers
(women: ‡ 15 drinks/week; men: ‡ 22 drinks/
week). This categorization was based on cur-
rent public health guidelines and estimated
thresholds for harmful alcohol intake.38---40

We categorized leisure-time physical activity
according to the World Health Organization’s
recommendations on the minimum amount
of activity that confers health benefits.41 In-
dividuals were classified as either inactive (no
physical activity, < 2.5 hours of moderate
activity/week, or <1.25 hours of vigorous
activity/week) or active (‡ 2.5 hours of

moderate activity/week or ‡1.25 hours of
vigorous activity/week).

Definitions of Healthy and Unhealthy

Lifestyles

We defined a healthy lifestyle as having 4
healthy lifestyle factors: being normal weight
(BMI = 18.5---24.9 kg/m2), being a nonsmoker,
drinking moderate amounts of alcohol, and
being physically active during leisure time.
An unhealthy lifestyle was defined as having
4 unhealthy lifestyle factors: being under-
weight or overweight (BMI < 18.5 or ‡ 25
kg/m2), being a current smoker, not drinking
or drinking more than recommended
amounts of alcohol, and being physically
inactive during leisure time.

Moderate drinking was defined as healthy
and complete abstinence from alcohol as un-
healthy because there is evidence that moder-
ate alcohol consumption is associated with
decreased cardiovascular disease risk.42 How-
ever, this categorization should not be inter-
preted as advice for individuals abstaining from
alcohol to take up drinking for health reasons,
and we also conducted a sensitivity analysis
in which abstinence from alcohol was excluded
from the definition of an unhealthy lifestyle.
Participants with missing data on any of the
lifestyle factors (BMI, alcohol intake, smoking,
or physical activity) were excluded from the
analyses (n = 30 214, or 20% of all potential
participants).

Ascertainment and Definitions of Work

Stress Exposures

Job strain was ascertained in all studies with
sets of questions (or items) from the Job
Content Questionnaire or the Demand-Control
Questionnaire,43,44 which were included in the
baseline self-report questionnaire in each
study. A detailed description of the question-
naires, the job demands and job control scales,
and their harmonization across the IPD-
Work Consortium studies has been provided
elsewhere.45

Briefly, mean scores for job demands items
and job control items were calculated for each
participant. Participants with a job demands
score higher than the study-specific median
score were defined as having high job de-
mands, and those with a job control score lower
than the study-specific median score were

defined as having low job control. Job strain
was analyzed as a set of binary and categorical
variables. The job strain categories were
as follows: high strain (high demands and
low control), active job (high demands and
high control), passive job (low demands and
low control), and low strain (low demands
and high control). The binary variable was
defined as job strain (high demands and low
control) versus no job strain (all other cate-
gories). Participants with missing data on more
than half of the job demands or job control
items (n = 1927, or 1% of all participants) were
excluded from the analyses.

Ascertainment and Definitions of

Covariates

Gender and age were ascertained from
population registries or from the participants at
a medical examination in 5 studies (FPS, Gazel,
HNR, WOLF Norrland, WOLF Stockholm)
and from participant-completed questionnaires
in 6 studies (Belstress, HeSSup, KORA 1---3,
Whitehall II). Age in years was modeled as
a continuous variable.

Socioeconomic position was defined
according to occupational title, which was
obtained from employers’ registers in 2 studies
(FPS, Gazel) and from participant-completed
questionnaires in 8 studies (Belstress, HNR,
KORA 1---3, Whitehall II, WOLF Norrland,
WOLF Stockholm). In one study, HeSSup,
socioeconomic position was defined on the
basis of the participant’s self-reported highest
level of completed education. We grouped
socioeconomic position into 3 categories: low,
intermediate, or high. Participants who were
self-employed or who had missing data on job
title were grouped into the “other” socioeco-
nomic category (n = 2053; 1.7%).

Statistical Analyses

We pooled individual-level data from the
studies into a single data set. Our cross-
sectional analyses of job strain exposures
and lifestyle were based on data from all 11
studies. Longitudinal analyses of changes in job
strain exposures and lifestyles during follow-up
were undertaken in 4 studies (Belstress, FPS,
HeSSup, Whitehall II), each of which included
a second assessment of both job strain and
lifestyle factors. The cross-sectional and longi-
tudinal analyses were based on the 118 701

RESEARCH AND PRACTICE

November 2013, Vol 103, No. 11 | American Journal of Public Health Heikkilä et al. | Peer Reviewed | Research and Practice | 2091

http://www.ajph.org


and 43 971 individuals, respectively, who
had complete data on job strain, age, gender,
socioeconomic position, BMI, smoking,
alcohol intake, and leisure-time physical
activity.

We conducted the t test and the v2 test to
compare covariate data for the individuals ex-
cluded from and included in the analyses. Al-
though the 2 groups were similar in terms of
average age at baseline (44 years), excluded
individuals were slightly more likely to be male
(55% vs 47%; P< .001).

We used logistic regression models to in-
vestigate the associations of job strain with
healthy and unhealthy lifestyles and estimated
odds ratios (ORs) for rare outcomes (outcomes
that occurred among 11% or fewer of the

participants, such as job strain at follow-up
among those with no strain at baseline). When
the outcomes were not rare (those that oc-
curred in > 11% of cases), prevalence ratios
(PRs) from modified Poisson regression
models were used, because odds ratios would
have been likely to overestimate any associa-
tions.46 We defined individual studies as
clusters in the models and calculated robust
standard errors to account for the
within-study similarity of the observations.
Models adjusted for age and gender and
models adjusted for age, gender, and socio-
economic position were run for all exposure---
outcome pairs. We used Stata SE version 11.0
(StataCorp LP, College Station, TX) in con-
ducting our analyses.

RESULTS

The characteristics of the participants in-
cluded in our analyses are presented in Table
1. In the cross-sectional analyses of single
lifestyle factors and job strain, individuals
who were underweight were slightly more
likely to report job strain (OR adjusted for
age, gender, and socioeconomic position =
1.17; 95% confidence interval [CI] = 1.07,
1.27), as were smokers (OR = 1.14; 95%
CI = 1.05, 1.24) and nondrinkers (OR =
1.16; 95% CI = 1.06, 1.28). Physically in-
active individuals were more likely to report
job strain (OR = 1.15; 95% CI = 1.04, 1.27)
than those who were active. Job strain was
not associated with being overweight or

TABLE 1—Characteristics of Participants: 11 IPD-Work Consortium European Studies

Characteristic

Overall Samplea (n = 118 701),

Mean 6SD or No. (%)

No Job Strain (n = 99 404),

Mean 6SD or No. (%)

Job Strain (n = 19 297),

Mean 6SD or No. (%) ORb (95% CI)

Covariates

Age, y 44.4 69.0 44.4 69.0 44.5 68.8

Gender

Male 55 428 (100.0) 47 949 (86.5) 7479 (13.5) 1.00 (Ref)

Female 63 273 (100.0) 51 455 (81.3) 11 818 (18.7) 1.48 (1.31, 1.66)

Socioeconomic position

Low 28 831 (100.0) 22 365 (77.6) 6466 (22.4) 1.40 (1.14, 1.73)

Intermediate 58 891 (100.0) 48 279 (82.0) 10 612 (18.0) 1.00 (Ref)

High 28 926 (100.0) 27 001 (93.3) 1925 (6.7) 0.34 (0.28, 0.40)

Other 2053 (100.0) 1759 (85.7) 294 (14.3) 0.78 (0.59, 1.04)

Lifestyle factors

Body mass index, kg/m2

< 18.5 1298 (100.0) 1051 (81.0) 247 (19.0) 1.17 (1.07, 1.27)

18.5–24.9 60 581 (100.0) 50 878 (84.0) 9703 (16.0) 1.00 (Ref)

‡ 25 56 822 (100.0) 47 475 (83.6) 9347 (16.4) 1.01 (0.96, 1.05)

Physical activity status

Active 48 582 (100.0) 41 211 (84.8) 7371 (15.2) 1.00 (Ref)

Inactive 70 119 (100.0) 58 193 (83.0) 11 926 (17.0) 1.15 (1.04, 1.27)

Smoking status

Nonsmoker 91 668 (100.0) 77 419 (84.5) 14 249 (15.5) 1.00 (Ref)

Smoker 27 033 (100.0) 21 985 (81.3) 5048 (18.7) 1.14 (1.05, 1.24)

Alcohol intake category

Nondrinker 17 502 (100.0) 14 000 (80.0) 3502 (20.0) 1.16 (1.06, 1.28)

Moderate drinker 83 594 (100.0) 70 440 (84.3) 13 154 (15.7) 1.00 (Ref)

Heavy drinker 17 605 (100.0) 14 964 (85.0) 2641 (15.0) 1.02 (0.90, 1.15)

Total 118 701 (100.0) 99 404 (83.7) 19 297 (16.3)

Note. CI = confidence interval; IPD-Work Consortium = Individual-Participant Data Meta-analysis of Working Populations Consortium; OR = odds ratio.
aParticipants in the 11 studies assessed with complete data on age, gender, socioeconomic position, smoking status, alcohol intake, body mass index, physical activity status, and job strain.
bOdds ratio for job strain, adjusted for age, gender, and socioeconomic position when appropriate.
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drinking more than the recommended
amount of alcohol.

Of the 118 701 people included in our
analyses, 18 483 (16%) had a healthy lifestyle
(no unhealthy lifestyle factors). The majority of
the participants (n = 100 218; 84%) had some
combination of unhealthy lifestyle factors:
37 466 (32%) had 1 such factor, 39 258
(33%) had 2, 19 579 (16%) had 3, and 3915
(3%) had 4 (i.e., an unhealthy lifestyle).

Cross-Sectional Analyses

Cross-sectional associations of job strain with
unhealthy and healthy lifestyles are shown in
Table 2. With unhealthy lifestyle as the out-
come, analyses adjusted for age, gender, and
socioeconomic position showed that individ-
uals in high-strain jobs and active jobs were,
respectively, 34% and 25% more likely than
those in low-strain jobs to have an unhealthy
lifestyle. There was no clear evidence of an

association between having a passive job and
having an unhealthy lifestyle. The association
between job strain and unhealthy lifestyle
was slightly attenuated in the sensitivity anal-
ysis, in which abstinence from alcohol was
not included in the definition of an unhealthy
lifestyle (sensitivity analysis: OR = 1.15; 95%
CI = 1.01, 1.30; main analysis: OR = 1.25;
95% CI = 1.12, 1.39).

In the converse analyses with healthy life-
style as the outcome in the model, individuals
who reported job strain were 11% less likely to
have a healthy lifestyle than individuals who
did not report job strain, independent of age,
gender, or socioeconomic position. People in
active, passive, and high-strain jobs were less
likely than those in low-strain jobs to have
a healthy lifestyle, but the association estimates
for these categories did not markedly differ
from one another. When the analysis was
restricted to those with unhealthy lifestyles

or healthy lifestyles (i.e., those with other
combinations of lifestyle factors were ex-
cluded), job strain was associated with 1.39
(95% CI = 1.13, 1.71) times the odds of having
an unhealthy lifestyle (all 4 unhealthy lifestyle
factors). This association was only slightly
attenuated in the sensitivity analysis in which
alcohol abstinence was not a criterion for
defining an unhealthy lifestyle (OR = 1.21;
95% CI = 1.06, 1.38).

Longitudinal Analyses

A total of 43 958 participants in 4 studies
had repeated measures data available on job
strain and lifestyle factors. The time between
baseline and follow-up varied slightly between
participants and studies: the follow-up oc-
curred 4 to 8 years after baseline in Belstress,
2 to 4 years after baseline in FPS, 5 years after
baseline in HeSSup, and 3 to 9 years after
baseline in Whitehall II. Longitudinal associa-
tions of job strain at baseline with lifestyle at
follow-up, by categories of baseline lifestyle,
are shown in Figure 1 (see also Appendix B,
available as a supplement to the online version
of this article at http://www.ajph.org).

Of the 34 034 individuals who did not have
a healthy lifestyle at baseline (i.e., who had
1---4 unhealthy lifestyle factors), approximately
10% had adopted a healthy lifestyle (no un-
healthy lifestyle factors) by follow-up. After
adjustment for age, gender, and socioeconomic
position, job strain (vs no strain) at baseline was
not associated with a healthy lifestyle at
follow-up (OR = 0.92; 95% CI = 0.82, 1.03;
Appendix B). However, Figure 1 shows that
among individuals who did not have a healthy
lifestyle at baseline, those with high-strain
or passive jobs at baseline were less likely
to have adopted a healthy lifestyle by follow-up
than individuals in low-strain jobs.

A shift from a healthy lifestyle to an
unhealthier one was more common than the
other way around. Of the 9937 individuals
who had a healthy lifestyle at baseline (i.e., no
unhealthy lifestyle factors), 42% had drifted
to a less healthy lifestyle (1---4 unhealthy
factors) by follow-up (Appendix B). There was
no clear evidence in this group of participants
of an association between the binary job
strain variable or most job strain categories
at baseline and having drifted into an un-
healthy lifestyle by follow-up (Appendix B).

TABLE 2—Cross-Sectional Associations of Job Strain and Work Stress Categories With

Unhealthy and Healthy Lifestyles: 11 IPD-Work Consortium European Studies

Type of Work Stress

Exposure

Sample,

No. (%)

Association Estimate

Adjusted for Age and

Gender (95% CI)

Association Estimate Adjusted for

Age, Gender, and Socioeconomic

Position (95% CI)

Unhealthy lifestylea

Binary

No job strain (n = 99 404) 3125 (3.1) 1.00 (Ref) 1.00 (Ref)

Job strain (n = 19 297) 790 (4.1) 1.40 (1.25, 1.57) 1.25 (1.12, 1.39)

Categorical

Low job strain (n = 35 338) 991 (2.8) 1.00 (Ref) 1.00 (Ref)

Passive job (n = 32 013) 1084 (3.4) 1.27 (1.12, 1.44) 1.03 (0.85, 1.26)

Active job (n = 32 053) 1050 (3.3) 1.14 (1.00, 1.31) 1.25 (1.14, 1.36)

High job strain (n = 19 297) 790 (4.1) 1.59 (1.38, 1.82) 1.34 (1.14, 1.58)

Healthy lifestyleb

Binary

No job strain (n = 99 404) 15 893 (16.0) 1.00 (Ref) 1.00 (Ref)

Job strain (n = 19 297) 2590 (13.4) 0.80 (0.72, 0.90) 0.89 (0.80, 0.99)

Categorical

Low job strain (n = 35 338) 6381 (18.1) 1.00 (Ref) 1.00 (Ref)

Passive job (n = 32 013) 4558 (14.2) 0.76 (0.71, 0.81) 0.90 (0.87, 0.92)

Active job (n = 32 053) 4954 (15.5) 0.89 (0.82, 0.97) 0.86 (0.77, 0.95)

High job strain (n = 19 297) 2590 (13.4) 0.71 (0.62, 0.82) 0.82 (0.71, 0.95)

Note. CI = confidence interval; IPD-Work Consortium = Individual-Participant Data Meta-analysis of Working Populations
Consortium.
aHaving all 4 unhealthy lifestyle factors, that is, being underweight or overweight, being a current smoker, not drinking or
drinking more than recommended amounts of alcohol, and being physically inactive during leisure time. Association estimates
are odds ratios.
cHaving all 4 healthy lifestyle factors, that is, being normal weight, being a nonsmoker, drinking moderate amounts of alcohol,
and being physically active during leisure time. Association estimates are prevalence ratios.
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However, those with active jobs at baseline
were slightly more likely than those with
low-strain jobs at baseline to have drifted
into an unhealthy lifestyle by the follow-up
(PR = 1.04; 95% CI = 1.02, 1.06).

To investigate possible reverse causality, we
modeled the longitudinal associations between
baseline lifestyle and job strain at follow-up
according to baseline job strain exposure. The
results of these analyses, adjusted for age,
gender, and socioeconomic position, are shown
in Table 3. Among individuals who reported
no strain at baseline, those who had a healthy

lifestyle at baseline were 10% less likely
than those who did not to report job strain at
follow-up, independent of age, gender, or so-
cioeconomic position (OR = 0.90; 95% CI =
0.83, 0.96). Among individuals with job strain
at baseline, lifestyle at baseline was not associ-
ated with job strain at follow-up.

DISCUSSION

In our cross-sectional analyses, individuals
who reported job strain were less likely than
those who reported no job strain to have an

overall healthy lifestyle (i.e., to have a normal
weight, not smoke, drink moderate amounts of
alcohol, and be physically active in their leisure
time). In our longitudinal analyses, individuals
with high-strain jobs or passive jobs at base-
line were less likely to have adopted a healthy
lifestyle by follow-up than individuals with
low-strain jobs at baseline. Also, among in-
dividuals who reported no job strain at base-
line, those with a healthy lifestyle were slightly
less likely than those with other combinations
of lifestyle factors to report job strain at
follow-up.

We hypothesized that the association be-
tween job strain and overall health-related
lifestyle would be stronger than the association
between job strain and each individual un-
healthy lifestyle factor. In our previous analyses
based on IPD-Work Consortium data, job
strain was associated with individual health
behaviors, but the associations were modest
in size. In those analyses, job strain was asso-
ciated with 1.11-fold odds of being a current
smoker, and the corresponding odds ratios for
heavy alcohol consumption, complete absti-
nence from alcohol, and physical inactivity
were 1.12, 1.10, and 1.17, respectively.47---49

Job strain was also associated with approxi-
mately 1.1-fold odds of obesity as well as
underweight.50 However, in both this study
and our previously published analyses, our
estimates of the associations of job strain with
overall healthy or unhealthy lifestyles were
only marginally larger than the associations

0.8

1

Low strain Passive job Active job High strain

O
R 

(9
5%

 C
I)

Work Stress Category

1.00 (Ref)

0.99 (0.90, 1.10)

0.89 (0.84, 0.95)
0.88 (0.81, 0.96)

Note. CI = confidence interval; IPD-Work Consortium = Individual-Participant Data Meta-analysis of Working Populations

Consortium; OR = odds ratio. Odds ratios were adjusted for baseline age, gender, and socioeconomic position.

FIGURE 1—Adjusted odds ratios for having a healthy lifestyle (no risk factors) at follow-up by

categories of work stress at baseline: 11 IPD-Work Consortium European studies.

TABLE 3—Tests of Reverse Causation: Longitudinal Associations Between Baseline Lifestyle and Job Strain at Follow-Up, by

Baseline Job Strain Exposure: 11 IPD-Work Consortium European Studies

Type of Work Stress Exposure

and Lifestyle at Baseline No. of Participantsa
Outcome or No. (%)

With Outcome

Association Estimate Adjusted

for Age and Gender (95% CI)

Association Estimate Adjusted for Age, Gender,

and Socioeconomic Position (95% CI)

No job strain at baselineb (n = 37 080) Job strain at follow-up

Unhealthy lifestyle 28 539 2989 (10.5) 1.00 (Ref) 1.00 (Ref)

Healthy lifestyle 8541 764 (9.0) 0.82 (0.77, 0.88) 0.90 (0.83, 0.96)

Job strain at baselinec (n = 6891) No job strain at follow-up

Unhealthy lifestyle 5495 3241 (59.0) 1.00 (Ref) 1.00 (Ref)

Healthy lifestyle 1396 875 (62.7) 1.06 (1.01, 1.11) 1.03 (0.98, 1.09)

Note. CI = confidence interval; IPD-Work Consortium = Individual-Participant Data Meta-analysis of Working Populations Consortium.
aParticipants with repeat data on job strain and lifestyle factors (n = 43 958) in 4 studies: Belstress (follow-up = 4–8 years), Finnish Public Sector Study (follow-up = 2–4 years), Health and Social
Support Study (follow-up = 5 years), and Whitehall II Study (follow-up = 3–9 years).
bAssociation estimates are odds ratios for job strain at follow-up.
cAssociation estimates are prevalence ratios for no job strain at follow-up.
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of job strain with each individual health
behavior.

We are aware of only 2 previous studies
of the associations between measures of psy-
chosocial work stress and the co-occurrence of
health-related lifestyle factors; the data used in
both of these investigations were derived from
the FPS, also one of the constituent studies in
our meta-analysis. In one of these studies,
high-strain and passive jobs were associated
with 1.3-fold to 1.4-fold odds of having multi-
ple unhealthy lifestyle factors11; in the other,
high effort---reward imbalance (another indica-
tor of work-related stress) was also associated
with having multiple unhealthy lifestyle fac-
tors.51

Our estimates of associations were similar
in both direction and magnitude to those
reported previously; unlike previous analyses,
however, our meta-analysis included partici-
pants in a broad range of age groups from
multiple sectors of work and several European
countries. Taken together, the findings pre-
sented here and the results of previous studies
lend credibility to the existence of a modest-
sized association between job strain and overall
healthy and unhealthy lifestyles and to our
estimates of associations being generalizable
across different fields of work and countries.

Limitations and Strengths

We used a well-recognized and validated
measure, job strain, to assess work stress
exposures.43 However, data on job strain, as
well as smoking, alcohol intake, and physical
activity, were self-reported by participants in all
of the studies included in our analysis. Also,
BMI was based on self-reported weight and
height in 3 studies. Thus, it is likely that there
was some degree of misclassification of these
lifestyle indicators.52---57 Also, although the age
and gender distributions of the individuals
included in and excluded from our analyses
were broadly similar, a relatively large number
of potential participants had missing data on 1
or more lifestyle variables, and excluding them
may have reduced the precision of our esti-
mates. Furthermore, residual confounding
from possible common causes of job strain and
health behaviors (e.g., personality and coping
styles or stress from other sources such as
adverse life events) may have influenced our
findings.

An important strength of our analyses is
that we used a large set of harmonized
individual-level data from 11 European
studies, increasing the generalizability of our
findings as well as the precision of our associ-
ation estimates. In some of the individual
studies included in our meta-analysis, the as-
sociations between job strain and health be-
haviors had been previously investigated and
the findings published; in other studies, our
meta-analysis represents the first time these
associations have been examined. A major
advantage of a meta-analysis such as ours,
which was based on individual-participant data
from both published and unpublished studies,
is that it is less prone to publication bias,
which may distort the findings in literature-
based meta-analyses.36

Conclusions

Taken together, our findings suggest that
psychosocial work stress, operationalized as job
strain, is associated with individual lifestyle
factors as well as their co-occurrence. Some job
characteristics and lifestyle factors may also
change simultaneously and predict change in
one another over time, but no consistent
pattern in such changes was apparent. There-
fore, although reducing work-related psycho-
social stress would undoubtedly increase the
psychological well-being of the working pop-
ulation, it is unlikely to be an important target
for any policy or intervention aiming to in-
fluence health-related lifestyle factors or
overall lifestyle.

Further research is needed into efficient ways
at the organizational level for employers to
reduce psychosocial stress at work, such as by
monitoring staffing levels and reorganizing tasks.
Also, employers could encourage and facilitate
adoption and maintenance of healthy lifestyles in
their workforce by, for example, supporting
smoking cessation programs or opportunities for
physical activity, including allowing employees to
take time off to participate in these initiatives and
subsidizing their cost. j
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