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ABSTRACT

Background: Racial/ethnic minorities report myriad barri-
ers to regular leisure time physical activity (LTPA), including
the stress and fatigue resulting from their occupational activi-
ties. Purpose: We sought to investigate whether an association
exists between job strain and LTPA, and whether it is modified
by race or ethnicity. Methods: Data were collected from 1,740
adults employed in 26 small manufacturing businesses in east-
ern Massachusetts. LTPA and job strain data were self-reported.
Adjusted mean hours of LTPA per week are reported. Results: In
age and gender adjusted analyses, reports of job strain were as-
sociated with LTPA. There was a significant interaction between
Jjob strain and race or ethnicity (p = .04). Whites experiencing
job strain reported 1 less hr of LTPA per week compared to
Whites not reporting job strain. Collectively, racial/ethnic mi-
norities reporting job strain exhibited comparatively higher lev-
els of LTPA compared to their counterparts with no job strain,
although patterns for individual groups did not significantly dif-
fer. Conclusions: Job strain was associated with LTPA in a
lower income, multiethnic population of healthy adult men and
women. The association between job strain and LTPA was mod-
ified by race or ethnicity, highlighting the importance of investi-
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gating the differential effects of psychosocial occupational fac-
tors on LTPA levels by race or ethnicity.

(Ann Behav Med 2006, 32(1):60-67)

INTRODUCTION

Regular physical activity (PA) is associated with a reduced
risk of obesity, cardiovascular disease, diabetes, and some can-
cers (1-3). It has been estimated that up to 17% of chronic dis-
ease deaths can be attributed to physical inactivity (4). Despite
the clear and well-established benefits of regular PA, sedentary
behavior is pervasive (5).

The burden of excess disease incidence and mortality asso-
ciated with physical inactivity may disproportionately affect ra-
cial/ethnic minorities living in the United States (6—8). Numer-
ous studies, for example, have shown a higher prevalence of
inactivity (primarily during leisure time) among Blacks than
Whites, even after adjusting for social class (9—13). In 2002, the
prevalence of no leisure time physical activity (LTPA) among
adults was 37.6% for Hispanics, 31.85% for Blacks, 23.95% for
Asians, and 21.2% for Whites (5).

Many in racial/ethnic minority groups report myriad barri-
ers to regular LTPA, including conflicting demands, limited
time, and few locations for safe exercise (14—16), as well as the
stress and fatigue resulting from their occupational activities
(17-22). For example, Airhihenbuwa, Kumanyika, Agurs, and
Lowe (23) found that Black and Latina women in lower income
strata reported being incapable of engaging in LTPA due to the
psychosocial demands imparted by their workday activities—a
finding that has been supported elsewhere (24,25).

We hypothesized that individuals in occupational positions
characterized by job strain might be less physically active com-
pared to those not experiencing job strain. The Karasek de-
mand-control (or job strain) model identifies two primary di-
mensions of the psychosocial occupational environment: (a) the
psychological demands of the job (job demands), and (b) the
ability to use skill or authority to exert control over work respon-
sibilities (decision latitude or job control) (26). The model pos-
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its that job strain results when job demands exceed the limits of a
worker’s control; positions characterized by high job strain are
hypothesized to be the most deleterious for health-related out-
comes (26). Indeed, tests of the model have repeatedly shown
independent effects for job control and demands in relation to
health-related outcomes, but evidence supporting the job strain
interaction term is mixed (27-30).

Job strain and its constituent components (job demands and
job control) might be associated with physical inactivity via the
provision of excess fatigue and the resulting perceived need for
extended periods of recovery after work (31). Consistent with
this notion, PA has been positively associated with job control
(31-34), and inversely related with both job demands (31) and
generalized occupational stress; most of these studies have been
conducted, however, among mostly White samples (35,36).
Most recently, Kouvonen et al. (37) found among a large sam-
ple of over 46,000 Finnish public sector employees that adult
women and men in high job strain positions reported signifi-
cantly lower levels of LTPA than those with low strain jobs.
However, null findings have also been reported (34,38-40).

Few studies have systematically examined the relation be-
tween job strain and LTPA in a racially and ethnically diverse
sample. We posited that racial/ethnic minorities might be more
likely to occupy positions characterized by job strain, given evi-
dence of inequities in labor market practices (41-44), including
their heightened exposure to adverse workplace characteristics
(44-48). Accordingly, we suspected that compared to Whites,
racial/ethnic minorities might display more profound decre-
ments in LTPA resulting from job strain.

METHODS
Study Design

These data are from the Harvard Cancer Prevention Pro-
gram Project—Healthy Directions Study, which is composed
of two randomized controlled trials, one in health centers (49),
and one in small businesses (50). The overall study aims and
sampling strategies are published in greater detail elsewhere
(49,50).

These analyses are based on baseline data collected in the
Healthy Directions—Small Business study (50), a randomized
controlled trial in which the worksite was the unit of randomiza-
tion and intervention. Worksites were identified using the Dun
and Bradstreet database to locate small businesses with Stan-
dard Industrial Classification codes 20 to 39 (manufacturing in-
dustries) and employing between 50 and 150 employees. Addi-
tional inclusion criteria included the following: (a) employing a
multi-ethnic population (defined as 25% of workers being first-
or second-generation immigrants or people of color), (b) having
a turnover rate of less than 20% in the previous year, (c) being
autonomous in decision-making power to participate in a study,
and (d) agreeing to be randomly assigned to the intervention
condition. One hundred thirty-three companies met the eligibil-
ity criteria and of these, 26 agreed to participate (51).

Characteristics of eligible worksites are described in great-
er detail elsewhere (52), and there were no significant differ-
ences between worksites that consented to participate and those
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that did not. Briefly, among all eligible worksites, just under
40% of all employees were persons of color or first- or sec-
ond-generation U.S. immigrants (39.4% participated; 47.8% re-
fused). Approximately one half of eligible worksites anticipated
increasing the size of their workforce in the next year (53.9%
participated; 49.0% refused), one fourth had a history of
site-based health promotion activities (26.9% participated;
24.8% refused), and most had a history of occupational health
and safety programs (88.5% participated; 84.6% refused).

Data were collected in-person among individuals who were
permanent employees and worked 20 hr or more per week on
site. Workers participated in an interviewer-administered survey
in English, Portuguese, Spanish, or Vietnamese on company
time. Of the 2,069 eligible employees in the 26 baseline sites,
1,740 completed the survey (84% response rate, range = 70—
98% across sites) (50).

MEASURES
Job Strain

Given the logistical considerations necessary to conduct
this study in the target worksites, job strain was assessed using a
modified version of the Karasek Job Content Questionnaire
(53). Modifications were guided by expert consultations and
constituted a reduction in the number of questions utilized to as-
sess the job strain components. The measure included two psy-
chological job demand items (job makes conflicting demands
and job requires working fast), one item to assess decision au-
thority (lot of say about what happens on job), and two items to
assess skill discretion (job requires learning new things, and job
involves doing same things over and over). Job control was cre-
ated as a weighted sum of decision authority and skill discretion.
A worker was assigned to the job strain category if his or her
psychological demand was greater than the national median,
whereas job control was below the national median. Based on
our expert consultations (Jeff Johnson and Paul Landsbergis,
personal consultation), we decided a priori to utilize validated
national median thresholds to minimize bias resulting from
intersite variation in job strain estimates, thus facilitating gener-
alizability of the study findings. National medians were ob-
tained (54,55) and rescaled to adjust for the number of items
used in our study.

Leisure Time Physical Activity

LTPA was self-reported using a semiquantitative activity
questionnaire that was originally developed and validated in a
population of nurses and in a separate population of health pro-
fessionals (56,57). The instrument was modified based on pilot
testing in the target population and validated using accelerome-
ters. Participants reported how often in the last 4 weeks they en-
gaged in eight types of activities: walking for exercise; jogging;
running; bicycling; aerobics or aerobic dancing; playing soccer,
rugby, basketball or lacrosse; playing baseball, football, bowl-
ing or lifting weights; and other activities that get you at least a
little bit out of breath. Occupational activity was assessed by
asking participants how many hours a week they spent doing
heavy physical activities at work such as moving heavy equip-
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ment or lifting heavy boxes. Responses were coded into hours
per week of activity. In the validation study (58), we found that
the Spearman correlation of total hours of PA as recorded on the
accelerometers and by self-report was 0.53.

Race or Ethnicity

Participants were asked whether they belonged to any of
five racial or ethnic groups: American Indian (including Alaska
Native), Asian or Pacific Islander, Hispanic, Black or African
American, or White. Participants responded yes or no to each
group as read. We coded those who reported being of Hispanic
or Latino origin in the Hispanic group regardless of any other
responses. For the remaining participants, those who report-
ed only one racial or ethnic group were categorized in that
group. Respondents who selected more than one group were
classified as multiple-heritage and were subsequently classified
as those who included White and those who did not. For analy-
sis, because of our desire to examine racial or ethnic variation,
we selected those whose responses were grouped into one of
the following four categories: Hispanic, non-Hispanic White
(White, including those who were classified as multiple-heri-
tage “White”), non-Hispanic Black (Black), and Asian or Pa-
cific Islander (Asian).

Sociodemographic Characteristics

Participants reported their date of birth, which was used to
calculate age in years. Education was self-reported as the high-
est level of school finished ranging from “elementary” through
“postgraduate degree.” This was collapsed into three categories
due to small numbers: high school diploma or less, some post-
high school, bachelor degree or more. Each participant’s work-
site provided information as to whether the individual was in a
managerial or nonmanagerial position.

Data Analyses

All analyses were conducted incorporating the clustering of
respondents in worksites using mixed model analysis of co-
variance with business included as a random effect (59). We se-
lected exposure variables (job strain, job demands, and job con-
trol) and covariates based on our a priori expectations regarding
the potential for racial or ethnic differences in the association
between job strain, its components, and LTPA.

Our analyses were limited to the 1,576 individuals (90.6%
of sample) enrolled at baseline who reported LTPA and job
strain data. We additionally excluded participants who were
missing data on either age or gender (n = 18), were missing data
on race or ethnicity (n =7), or who reported being of mixed race
or ethnicity (n = 103) or Native American (n = 6) to facilitate in-
terpretation and discussion of the findings. This resulted in a fi-
nal study sample of 1,442 male (n = 958, 66%) and female (n =
484, 34%) participants with a mean age of 43.2 (SD = 11.7).
Most participants had above a high school education (54%) and
worked in nonmanagerial positions (84%). Our multivariable
analyses were limited to 1,430 due to missing data.

Although our primary interest lies in understanding the as-
sociation between job strain and LTPA, we also evaluated its
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constituent components, job demands and job control, consis-
tent with previous investigations (31-34). Thus, we considered
job strain, job demands, and job control as exposures and exam-
ined their association with LTPA in age and gender adjusted
analyses. In multivariable models, we included an interaction
term for race or ethnicity and the psychosocial occupational ex-
posure as well as potential confounders, which included educa-
tion, managerial status, heavy occupational physical activity,
and race or ethnicity. We report adjusted mean hours of LTPA
per week and Tukey—Kramer adjusted p values.

RESULTS

The mean and median job demands scores were 4.32 (SD =
1.54) and 4.00, respectively. The mean and median job control
scores were 4.49 (SD = 1.15) and 5.00, respectively. Twenty-
eight percent of the sample reported experiencing job strain. As
is shown in Table 1, participants reporting no job strain were
slightly older and a higher percentage of college graduates were
found in the no job strain group (24% vs. 11%). Managers were
much more likely to report not experiencing job strain (21% vs.
6%). Men were more likely to report job strain than women
(74% vs. 68%). Individuals reporting higher levels of heavy oc-
cupational physical activity were also more likely to report job
strain (p < .0001).Contrary to predictions, racial/ethnic minori-
ties were no more likely than Whites to be in the job strain group
(p=.19).

Among the entire sample, there was an overall mean of 5.64
(SD = 4.73) hr per week of LTPA. Hispanics had the highest
level of LTPA (M = 6.38 hr per week), whereas Asians had the
lowest levels (M = 3.93 hr per week). Blacks (M = 5.14 hr per
week) and Whites (M = 5.70 hr per week) had similar LTPA lev-
els. LTPA was also similar in both the job strain and no job strain
groups.

Job demands were not significantly related to LTPA in age
and gender adjusted analyses (Table 2). However, job strain and
job control were significantly associated with higher LTPA.
However, only job strain had a significant interaction with race
or ethnicity (p =.04), indicating that the association between job
strain and LTPA differed across racial or ethnic groups (Table
3). Therefore, based on our a priori interests in examining effect
modification by race or ethnicity, we limited our multivariable
analyses to job strain.

In the multivariable model, age, gender, education, and
heavy occupational activity were each significant predictors of
LTPA. Whites who reported experiencing job strain had nearly 1
hr less of LTPA per week (1.03, p = .05), compared to Whites
who did not experience job strain. Contrary to predictions, ra-
cial/ethnic minorities experiencing job strain collectively re-
ported more hours of LTPA per week than their counterparts not
reporting job strain (Figure 1); however, differences for individ-
ual racial or ethnic groups did not significantly differ (Blacks =
1.55, p > .05; Hispanics = 0.53, p > .05; Asians = 0.23, p > .05).
Asians reported the lowest levels of LTPA in both the job strain
(4.01 hr per week) and no job strain (3.78 hr per week) strata.
Similarly, among all participants not experiencing job strain,
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TABLE 1
Sociodemographic Characteristics of Study Sample
Job Strain
No? Yes®
Characteristic N % N %0 Total N
Gender
Male 711 68 247 61 958
Female 328 32 156 39 484
Race
Asian/Pacific Islander 70 7 33 8 103
Black 49 5 30 8 79
Hispanic 136 13 54 13 190
White 784 75 286 71 1,070
Education
High school or less 440 43 212 53 652
Some post—high school 341 33 140 35 481
College graduate or more 253 24 45 11 298
Manager
No 825 79 379 94 1,204
Yes 214 21 24 6 238
M SD M SD
Age (years) 43.48 11.81 42.53 11.32 1,442
Leisure time physical activity (hours) 5.83 4.73 5.15 4.69 1,442
Psychological demands 4.08 1.64 4.93 0.99 1,442
Job control 5.00 0.86 3.18 0.64 1,442
Heavy occupational physical activity 8.06 97 10.17 1.12 1,440
(hours)
an =1,039. bn = 403. °N = 1,442.
TABLE 2
Results of Individual Age and Gender-Adjusted Models of Psychosocial Work Factors and Leisure Time Physical Activity
Slope Slope Slope
Variable Estimate SE p Estimate SE )4 Estimate SE p
Job strain (no vs. yes) 0.68 0.27 .01
Job demands 0.09 0.08 25
Job control 0.29 0.11 .01
Age -0.06 0.01 <.0001 -0.06 0.01 <.0001 -0.06 0.01 <.0001
Gender (male vs. female) 1.78 0.27 <.0001 1.81 0.27 <.0001 1.77 0.27 <.0001

Note. N =1,442.

Hispanics (5.99 hr per week) and Whites (6.04 hr per week) had
the highest levels of LTPA.

DISCUSSION

The results of this study support our hypothesis that race or
ethnicity modifies the association between job strain and LTPA.
However, contrary to our expectations, only for Whites was job
strain significantly associated with lower levels of LTPA. By
contrast, racial/ethnic minorities reporting job strain exhibited
comparatively higher levels of LTPA compared to their counter-

parts with no job strain, although these patterns did not
significantly differ within individual racial or ethnic groups. In-
terestingly, racial/ethnic minorities in our sample were no more
likely than Whites to occupy high job strain occupations. This
investigation highlights the importance of examining racial or
ethnic variation in correlates of LTPA patterns. When examin-
ing only the main effects of job strain on LTPA, an inverse
association is present. However, when race or ethnicity is con-
sidered as a potential modifier, we found that the inverse associ-
ation holds only for Whites.



TABLE 3
Adjusted Mean Hours of Physical Activity (PA) per Week by Participant Characteristics Computed From Multivariable Model

Adjusted Mean
PA (hr/week) SE cr p
Job strain status by race/ethnicity .03
No job strain
Asian 3.78 0.61 (2.58,4.98)
Black 4.45 0.70 (3.08, 5.82)
Hispanic 5.99 0.47 (5.07,6.91)
White 6.04 0.26 (5.53,6.55)
Job strain
Asian 4.01 0.84 (2.36, 5.66)
Black 6.00 0.92 (4.20, 7.80)
Hispanic 6.52 0.68 (5.19,7.85)
White 5.01 0.36 (4.30,5.72)
Sex <.0001
Men 5.98 0.32 (5.35, 6.61)
Women 4.47 0.37 (3.74, 5.20)
Manager 17
No 4.99 0.29 (4.42,5.56)
Yes 5.47 0.42 (4.65, 6.29)
Education .02
High school or less 4.70 0.34 (4.03,5.37)
Some post—high school training 541 0.36 (4.70,6.12)
BA/BS or more 5.56 0.40 (4.78, 6.34)
Age (slope)
+10 years -0.63 0.11 (-0.85, -0.41) <.0001
Heavy occupational physical activity (slope)
+10 hr per week 0.20 0.09 (0.02, 0.38) .03

Note. n=1,430.

aThe adjusted mean leisure time physical activity and its standard error (SE) were computed for each level of an explanatory variable, holding the other vari-
ables in the model constant. PConfidence intervals (CIs) were obtained in the usual manner by multiplying the SE by the distributional value and adding/sub-
tracting that value to the estimated mean. The CI provides possible values of the true mean that are consistent with the estimated value.

NN

No job
strain

Job
strain

Asian Black Hispanic White

FIGURE 1 Adjusted mean hours of physical activity per week jointly by race/ethnicity and job strain (n = 1,430). (Adjusted for education, manage-
rial status, heavy occupational physical activity, and race/ethnicity.)

64



Volume 32, Number 1, 2006

Job strain and its constituent components, job control and
job demands, have previously been associated with a host of del-
eterious chronic disease outcomes (29,30). There is compara-
tively less evidence linking job strain with behavioral risk fac-
tors, particularly LTPA. Among a predominately White sample
of workers (33), Hellerstedt and Jeffery found that men with low
job control reported lower levels of PA; they found no job strain
effects on LTPA among either male or female participants.
Brisson et al. found that high job strain was associated with a
higher prevalence of sedentary behavior among male white-col-
lar workers in Canada (32). Finally, Kouvonen et al. (37) re-
cently showed, in a Finnish sample, that male and female public
sector employees in high strain jobs reported 2.56 and 4.39
fewer metabolic equivalent hours per week of LTPA, respec-
tively, compared to their low job strain counterparts. Our find-
ings for White participants are consistent with these previous in-
vestigations. However, racial/ethnic minorities reporting job
strain in our sample demonstrated comparatively higher levels
of LTPA than did Whites.

We speculate that LTPA may be utilized by some to facili-
tate behavioral management of the psychosocial stress imparted
in positions characterized by job strain. There is also qualitative
evidence indicating recognition of the stress-reducing proper-
ties of LTPA among racial/ethnic minorities (24,60,61). How-
ever, these messages may be complicated by conflicting themes;
for example, some research has shown that some racial/ethnic
minorities believe LTPA to be a possible determinant of stress
(23). Unfortunately, we collected no psychosocial stress coping
data in this study; additional investigation of this issue among
racial/ethnic minorities might best inform future hypothesis
generation.

Our findings are generally inconsistent with national LTPA
prevalence data, which in 2002 showed that the highest rates of
no LTPA were found for Hispanics (37.6%), followed by Blacks
(31.85%), Asians (23.95%), and Whites (21.2%), respectively
(5). This discrepancy is likely determined by differences in the
measurement of LTPA and the potentially unique characteristics
of our working class sample. Nevertheless, our findings high-
light the need to disaggregate racial or ethnic prevalence statis-
tics by socioeconomic position. Additionally, it will be increas-
ingly important to broaden the attention paid to various sources
of total PA in this population. Total PA among those in working
class and racial/ethnic minority populations may not be derived
exclusively via leisure pursuits, but may result from activities
related to occupational responsibilities, domestic chores, child
care, or walking for transportation (62,63). Given that most ex-
isting self-report PA measures do not adequately characterize
non-leisure time activities, the levels of PA assessed via current
approaches may be greatly underestimated for those in working
class groups (64—66). The attention paid to LTPA may also ob-
scure our understanding of racial or ethnic differences in PA.
This is a key concern for several reasons. First, it is largely un-
clear whether the recommended guidelines for daily PA are met
or exceeded in working class populations through their higher
reported levels of occupational, domestic, and transportation PA
(66). The assumption that working class, multiethnic popula-
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tions have lower total PA levels (when referring only to LTPA
data) has the potential to severely impact the ability to effec-
tively and appropriately intervene on the full range of behavioral
disease risk factors (i.e. diet, screening, tobacco use). The effi-
cacy of interventions designed to impact multiple risk factors
may be challenged when intervention attention (based on under-
estimates of total PA) results in comparatively less time and ef-
fort devoted to addressing risk factors that are more pressing for
disease prevention.

Several issues may affect interpretation of our findings.
These data are cross-sectional, thus incurring all of the usual in-
terpretive difficulties, including the potential for bidirectionality
of the hypothesized associations. Our a priori interest in examin-
ing interaction models resulted in small cell sizes for some of the
groups of interest. We may have lacked the power to detect some
of the between-group job strain differences. Considering the
pattern of these results, replication in a larger sample appears
prudent. There may be some limitations resulting from our use
of national job strain medians, including the potential for under-
estimation of assignment in the job strain category. However,
use of other methods does not readily allow for standardization
in the determination of job strain estimates and may result in job
strain categorizations that are biased depending on the charac-
teristics of the studied workplaces. Nevertheless, there may be
limited generalizability of these findings to worksites that are
dissimilar to those eligible for this study. Although our primary
interest was in understanding the relation between job strain and
LTPA, future work may consider further delineation of positions
into categories referred to in the demand-control model as active
(high job control, high job demands) and passive (low job con-
trol, low job demands). These categories may vary by race or
ethnicity among those in working class populations and as such,
might be differentially associated with LTPA.

‘We must note the possibility of measurement error as an ex-
planation for these surprising findings. Although our measure
was patterned on one that has been widely used previously to as-
sess LTPA (56,57), it is possible that participants may have con-
flated LTPA with other sources of PA. Although the survey
question on “other activities” was preceded by seven leisure-
specific activities, some participants included domestic activi-
ties in their responses (over 50% of participants responded
“none” to the question and many of the responses were leisure
activities). This could result in residual confounding and may
partly explain the high levels of leisure-time activity in this pop-
ulation. We utilized a self-reported, yet validated LTPA mea-
sure. However, we lacked information on moderate and low in-
tensity occupational activities. It is possible that the job strain
and race or ethnicity may have different associations with low-
er intensity occupational activities. Nevertheless, we included
heavy occupational activity as a covariate because of its fre-
quency in our study sample and because previous investigations
(37) have not considered this variable as a potential confounder.
Future research should consider the full range of occupational
activity intensities. Finally, because of sample size consider-
ations, we were unable to derive reliable validity estimates for
the LTPA measure for each of the racial or ethnic groups under
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study; thus, we must note the possibility that racial or ethnic dif-
ferences in valid reporting of LTPA could contribute to these
findings.

Future work should examine the potential differential asso-
ciations of job strain with LTPA in racially or ethnically diverse
samples, particularly given the likely overrepresentation of ra-
cial/ethnic minorities in working class jobs. Our work supports
that of Sorensen et al. (67) who have argued that the efficacy of
behavioral interventions for traditionally underserved popula-
tions might be enhanced by attending to the range of social con-
textual features influencing health behavior practices.
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