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Abstract
Background—There is mixed evidence on the association between psychosocial work
exposures (i.e., passive jobs) and physical activity, but previous studies did not take into account
the effect of cumulative exposures nor did they examine different trajectories in exposure. We
investigated whether exposure to passive jobs, measured three times over an average of five years,
is associated with leisure-time physical activity (LTPA).

Methods—Data were from working men (n=4291) and women (n=1794) aged 35 to 55 who
participated in the first three phases of the Whitehall II prospective cohort. Exposure to passive
jobs was measured at each phase and LTPA at phases 1 and 3. Participants were categorized
according to whether or not they worked in a passive job at each phase, leading to a scale ranging
from 0 (non-passive job at all three phases) to 3 (passive job at all three phases). Poisson
regression with robust variance estimates were used to assess the prevalence ratios of low LTPA.

Results—An association was found in men between exposure to passive jobs over 5 years and
low LTPA at follow-up, independently of other relevant risk factors. The prevalence ratio for low
LTPA in men was 1.16 (95% confidence interval 1.01 to 1.33) times greater for employees with
three reports of passive job than for those who had never worked in passive jobs. No association
was observed in women.

Conclusion—This study provides evidence that working in passive jobs may encourage a
passive lifestyle in men.
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INTRODUCTION
In economically developed societies, physical inactivity is a major risk factor for chronic
disease and accounts for 3% of the total disease burden, 20% of heart disease and 10% of
stroke.1 Also, physical inactivity contributes to other leading causes of the burden of
disease, such as obesity.2 The cost of inactivity to the national care system in England
amounts to £8.2 billion per year in addition to the costs of 18 million days of sickness
absence due to obesity.3 It is estimated that £300 million could be saved annually if the
proportion of insufficiently active people was reduced by just 5%.3

Work characteristics are modifiable and may therefore provide a potential target for
influencing lifestyle in working populations.4-6 In the context of psychosocial work
conditions, it has been hypothesized that jobs combining low psychosocial demands and low
control over one’s work situation (i.e., passive jobs), which lack challenge and are depleted
of meaningful content, may be conducive to a passive life-style such as low levels of leisure-
time physical activity (LTPA).7 Empirical evidence of this relationship is mostly cross-
sectional, except for one small (n=200) prospective study,8 and inconclusive with some
studies reporting effects9-12 and some none.81314 Behavioural changes in response to
working demands and constrains can happen quickly, and thus cross-sectional research may
provide a fair picture of the short-term effects. However, previous studies with a single
measurement fail to capture the effects of longer-lasting exposure to passive jobs and its
potentially cumulative effect on health-related behaviours, such as physical activity.15

In this study from the Whitehall II cohort of British civil servants, we investigate the extent
to which exposure to passive job, measured at three phases over a mean follow-up of five
years, is associated with low LTPA when taking into account the effects of potential
confounders, such as other life-style factors, socio-economic circumstances, and health. We
hypothesize that the more a person works in passive jobs the less likely she/he will be to
engage in LTPA at follow-up.

METHODS
Participants

The target population of the Whitehall II Study was all office staff based in London,
England, aged 35 to 55 years, in 20 civil service departments.16 With a 73% participation
rate, the baseline cohort included 6895 men and 3413 women. The present study included
6085 participants (59.0% of the original cohort), 4291 men (62.2% of all men) and 1794
women (52.6% of all women), who participated at phases 1 (1985-1988), 2 (1989-1990) and
3 (1992-1993). Excluded participants were those who died between phases 1 and 3 (n=106),
were non-working by phase 3 (n=2202), did not participate in all three phases (n=1101), or
had incomplete data (n=814). The excluded participants were more likely to work in a
passive job (31.9% vs. 28.8%, p=0.001) and to be in the low LTPA group (50.2% vs. 45.4%,
p<0.001) at phase 1.

Design
The Whitehall II Study is a prospective observational cohort study. Odd-numbered phases
include a clinical examination and a self-administered questionnaire, while even-numbered
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phases are questionnaire only.16 Work characteristics were measured at phases 1, 2 and 3.
LTPA was assessed at phases 1 and 3. Covariates were measured at phase 1 except health
behaviours that were measured over phases 1, 2, and 3. The University College London
Medical School Committee on the Ethics of Human Research approved the protocol and
informed consent was gained from all participants.

Assessment of passive jobs
We measured passive jobs using the job strain questionnaire.17 A participant was classified
as working in a passive job when the participants’ responses to questions about both the
psychological job demands (4 items, Cronbach α>0.67 at the three phases) and job control
(15 items; Cronbach α≥0.80 at the three phases) were below the sex-specific median score
for each scale. We measured the accumulation of exposure to passive jobs over phases 1, 2,
and 3 by adding together the number of times the participant reported working in a passive
job. Chronic passive job was defined as working in a passive job all phases.

Assessment of leisure-time physical activity (LTPA)
LTPA was assessed with the same standard questionnaire instrument at phases 1 and 3.
Participants were asked two items on the average number of hours per week spent in
“moderately energetic” (e.g., dancing, cycling, leisurely swimming) and “vigorous” (e.g.,
running, hard swimming, playing squash) physical activity. Consistent with current
guidelines, participants were classified according to whether their level of LTPA met the
recommendations (i.e., at least 30 minutes a day of at least moderate intensity on five or
more days of the week)3. Thus, participants reporting at least 1.5 hours or more per week of
at least moderately energetic LTPA per week were classified as performing high levels of
LTPA. Participants whose physical activity level was below the recommended levels were
classified as performing low LTPA.

Assessment of covariates
We measured the following variables at phase 1 with standard questionnaire measures: sex,
age, ethnicity, marital status and employment grade. Employment grade is a measure of
education, income and employment relations, grouped into high (administrators, the top
seven unified grades), middle (executives, professionals and technical staff) and low
(clerical and office support staff).16 We measured two health-related variables, self-rated
health state over the last 12 months and body mass index (BMI in kg/m2) calculated based
on clinically assessed weight (in kg) and height (in m) according to standard guidelines.

Marital status (married vs. single)18 and health-related behaviours were asked at phases 1, 2
and 3. Health behaviours included excess alcohol intake (>14 units/week for women and
>21 units/week for men);19 poor diet (white bread, whole milk, and no fruits or
vegetables),20 and current smoking. We summed exposure to each of these variables over
phases 1 to 3. Since the follow-up from phases 1 to 3 was not equal for everybody (average
was 5.2 (SD 0.7; range 3.7-8.1 years), we controlled in the analyses for the period under
follow-up.

Data analyses
As the prevalence of low LTPA was expected to be high, rather than using logistic model
which tend to overestimate the associations, analyses were carried out using Poisson
regression with robust variance estimates21 to assess the prevalence ratios (PR) and 95%
confidence intervals for low versus high LTPA at follow-up. The contribution of the
covariates to the associations between passive jobs and LTPA was explored by including
each of the following sets of factors in turn: baseline LTPA, socio-demographic
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characteristics (age, ethnicity, marital status and employment grade), health-related variables
(self-rated health and obesity), health-related behaviours (alcohol, diet and smoking), and
follow-up period. Finally, the analysis was repeated with simultaneous adjustment for all the
above covariates. We used the likelihood ratio test to examine whether the model including
the interaction of sex with the explanatory variables fit the data significantly better (i.e., the
model had a lower log likelihood) than the model without the interaction. All P values are
two tailed, and P values below 0.05 were considered to indicate statistical significance.
STATA/SE v.9.2® was used for all the analyses.

RESULTS
Tables 1 and 2 show the associations between each of the variables under study and low
LTPA by sex. The likelihood of low LTPA at follow-up was greater among male
participants of non-white ethnicity (trend p=0.001), with lower than good health status
(trend p<0.001) and with poor diet (trend p=0.001). Respective trends among women were
less marked than those among men and there were no sex differences (all interaction
p≥0.14). However, other associations were dependent on sex. Participants with low
employment grades were more likely to have low LTPA among men but not women
(interaction p=0.015). Both men and women with low baseline levels of LTPA had a greater
likelihood of low LTPA at follow-up, although the association was more marked among
men (interaction p<0.0001). Being single in all three phases had a greater likelihood of
LTPA than being married among men but not women (interaction p=0.012). There was an
association between exposure to passive jobs and low LTPA among men (trend P<0.001)
but not women (trend p=0.28), although sex differences were not observed (interaction
p=0.28). Exposure to chronic passive jobs had an effect on LTPA only among men
(PR=1.34; 95% CI 1.18-1.51).

Because there was no evidence a relationship between passive jobs and low LTPA, we only
present the multivariate regression models for men (table 3). Sex interactions in the final
model were non-significant. Regardless, covariate adjustment did not greatly alter the non-
significant relationship between passive job and low LTPA (data not shown).

Covariate adjustment (Table 3) attenuated the prevalence ratio, although exposure to passive
jobs for three phases remained associated with a greater likelihood of low LTPA at follow-
up in men. Compared with other covariates, baseline LTPA accounted for the largest
reduction (PR=1.18; 95% CI 1.04-1.28). The association persisted after simultaneously
adjusting for all the covariates (PR=1.16; 95% CI 1.01-1.33).

DISCUSSION
Our findings demonstrate for the first time that cumulative exposure to passive jobs
encourages a passive lifestyle among men. We found that men who worked in passive jobs
for an average on five years had a 15% greater likelihood of low LTPA than men in non-
passive jobs. This association was only partially accounted for by factors such as baseline
levels of LTPA, health, socioeconomic circumstances, and other health-related behaviours.

Our findings are in agreement with earlier cross-sectional research demonstrating an
association between passive work and health behaviors.9-12 However, our findings, which
appear to be applicable only to men, were based on a large well-characterized occupational
cohort with repeated measurements of psychosocial work environment (i.e., passive jobs)
during a five-year follow-up that allowed us to study previously ignored examination of the
cumulative effect of passive work on LTPA. The lack of association between passive jobs
and LTPA for women is consistent with research into work-related gender inequalities in
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health showing that working conditions seemed to affect men somewhat more negatively,
while the impact of family demands on health is greater in women.22 The choice of the
LTPA measure, which not considered work-related (whether paid work or unpaid domestic
chores) physical activity neither a measure of total physical activity, may have contributed
to the lack of association observed since LTPA measures may categorize women as inactive
when they might actually be quite active.

Several methodological issues must be considered when interpreting our findings. First,
given the composition of the cohort, mostly white male office-based civil servants, there is a
need for more diverse samples to extend the validity of our findings. Nonetheless, given the
increased percentage of white-collar workers in affluent societies,23 this cohort may be
largely representative of current workplaces. Second, we selected only working participants
since once out of job the balance between time dedicated to work and non-work related
activities changes, which may have health consequences. Whether and how the impact of
passive jobs on sedentary behaviours persists after retirement is an important question for
future research. Third, a passive job might be an indicator of physical activity at work but
this is unlikely to be major confounder for office-based white-collar (non-manual)
populations such as ours where physically demanding manual work is expected to be small
and not to distinctly modify the amount of physical activity. Indeed, adjustment for
employment grade only produced a small attenuation of the relationships. Fourth, we
adjusted our analyses for baseline measures of body mass index and health status. Since
these two measures can be consequences of low physical activity, adjusting for them at later
phases would have adjusted the outcome for some of its effects. Fifth, our sample only
included 59% of the original cohort. Incompleteness may have caused our results of the
association between passive job and LTPA to be misestimated since cohort members lost to
follow-up were more frequently working in passive jobs and were less physically active than
the included participants.

In sum, our data from British civil servants suggest that an independent relationship exists
between exposure to passive jobs and low levels of LTPA in men. Thus, our results suggest
that work may have an independent, albeit relatively small, effect on life-style. Although we
realize the challenges of modifying the real work environment, work factors are potentially
amenable to interventions. However, work factors have previously received less attention as
a potential driving force in the regulation of health-related behaviours.2425 As physical
inactivity is a leading cause of disease burden in all economically developed societies,
upstream interventions that reduce dull, demotivating and unchallenging jobs may be worthy
of consideration.
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What is already known on this topic

■ Physical inactivity is a major risk factor for chronic disease

■ Passive jobs, which lack challenge and are depleted of meaningful content,
are hypothesized to be associated with low levels of leisure-time physical
activity

■ Knowledge of the effects of work on leisure-time physical activity is so far
based on cross-sectional research lacking of data on cumulative exposure to
passive jobs

Gimeno et al. Page 8

Occup Environ Med. Author manuscript; available in PMC 2011 November 30.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



What this study adds

■ An association exists in men between exposure to passive jobs and low levels
of leisure-time physical activity independent of other risk factors

■ Passive work encourages a passive lifestyle in men so that the longer time
workers spend in passive jobs the less they are likely to be physically active
outside work
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