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Exercise mediates the effect of job control on body mass index (BMI)
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Abstract

Previous research has examined how job control impacts either health behaviors or outcomes. This study examines the interaction
ofjob control and job demands on body mass index (BMI) as mediated by exercise to test the physical activity mediated Demand-
Control model (pamDC). We analyzed cross-sectional survey data from 315 participants within the National Survey of Midlife
Development in the United States (MIDUS 1) dataset to explore this relationship. As hypothesized, after controlling for age, sex,
and work hours, job control is associated with more frequent exercise, which is linked to a lower BMI. However, this link was
stable regardless of the level of demands. These findings provide a basis to understand the intertwined nature of one’s work and
health. Future research may investigate this relationship from an experimental approach to better determine causality. Practically,
these findings suggest that workplaces ought to provide employees with more job control which may enable them to engage in
healthy behaviors (e.g., physical activity) that can impact key health outcomes such as BMI.
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The physical activity-mediated Demand—Control (pamDC)
model (Hausser & Mojzisch, 2017) specifies how health out-
comes may result from the interaction of job demands and job
control through leisure-time exercise — a heretofore untested
proposition. This study tests the pamDC proposition that job
demands and job control impact individuals’ physical activity,
and ultimately, their body mass index (BMI), which predicts a
range of health outcomes including as hypertension, diabetes
(Imai et al., 2008), and self-rated health (Prosper et al., 2009).

Job demands are aspects of a job that require physical or
mental effort. Job control is the ability to make choices regard-
ing when, how, and what one does on the job. Higher levels of
job control are linked to positive outcomes (e.g., Jones &
Fletcher, 2003), including increased physical activity (e.g.,
Bushnell et al., 2010; Chon et al., 2010). Job demands are
linked to increased psychological strain (e.g., Downes et al.,
2021) and reduced physical activity (e.g., Payne et al., 2010).
In line with propositions of the pamDC model, we
hypothesize:
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(1) Job control is positively associated with exercise

frequency.
(2) Job demands is negatively associated with exercise

frequency.

Exercise is linked to better wellbeing and control of chronic
conditions, lower mortality risk (U.S. Department of Health
and Human Services, 2019), and decreased BMI (Kelley et al.,
2005).We hypothesize:

(3) More frequent exercise is associated with lower BMI.

The pamDC model proposes that exercise is a proximal
predictor of health outcomes (e.g., BMI) and explains re-
lationships between workplace characteristics and health.
The primary contribution of this paper is to highlight the
role exercise plays in mediating the effects of job control
and demands on employee BMI, thus testing a critical
assertion of the pamDC model. Therefore, we
hypothesize:

(4) Exercise mediates (a) a negative relationship between
job control and BMI and (b) a positive relationship be-
tween job demands and BMI.

According to the buffer hypothesis of the pamDC model,
as job demands increase, job control should be increasingly
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related to exercise and health (Hausser & Mojzisch, 2017).
Thus, we hypothesize:

(5) Job demands acts as a first-stage moderator of the me-
diated relationship between job control and BMI via
exercise, strengthening this relationship.

Method
Sample

We used archival data from the Midlife Development in the
United States 1 (see http:/midus.wisc.edu/midus2/projectl/
for details), which was collected from self-report surveys in
1995-1996 (Brim et al., 2019). We excluded individuals that
did not answer two or more items on measures of interest and
limited analyses to full time (35+ hours per week) workers,
resulting in a final sample of 315 people.

Measures
Measures are available in the Online Supplement.

Job Control and Demands Job control was measured using six
items capturing decision authority, and quantitative demands
were captured using five items (Brim et al., 2019). Responses
were on a 5-point scale (1 = never to 5 = all of the time).

Exercise Exercise was assessed with four items about moder-
ate or vigorous activities performed in the summer and winter
(Brim et al., 2019). Responses were on a 6-point scale (1 =
never to 6 = several times a week or more). The final score
was calculated by summing all items.

BMI BMI was self-reported weight in kilograms divided by
height-squared (m?).

Results

See Table 1 for descriptive statistics and correlations. Job
demands and job control were grand-mean centered.
Regression analyses in R using the Hmisc package (Harrell
Jr. & Dupont, 2012) controlled for sex, age, and work hours as
these directly affect either BMI or exercise ability (e.g., Kirk
& Rhodes, 2012), but a similar pattern of results were found
without controls (see Table 2).

Job control was positively associated with exercise fre-
quency (B = 0.64, p = .03) but job demands showed no
relationship (B = 0.08, p = .84). Hypothesis 1 was supported
but not Hypothesis 2.

Exercise was significantly negatively associated with BMI,
(B = —0.21, p = .002). Hypothesis 3 was supported.

Results of mediation analyses using the Mediation package
in R (Tingley et al., 2014) with quasi-Monte Carlo simulation
(1000 simulations) to estimate confidence intervals, suggest
that job control had a significant negative indirect effect on
BMI via exercise frequency (effect = —0.13, Clysq, = [0.29,
—0.00], p < .05), but job demands did not (effect = —0.02,
Clysg, = [-0.18, 0.16], p = .83). Thus, Hypothesis 4a was
supported but not 4b. These results suggest distal mediation
(Kenny & Judd, 2014; Kim & Han, 2015) in which the medi-
ator is weakly influenced by the predictor and significantly
predicts the outcome, indicating an indirect path.

We allowed job demands to interact with job control which
was neither a significant predictor of exercise (B = —0.44,p =
.34) nor BMI (B = 0.58, p = .28). Hypothesis 5 was not
supported.

The online supplement provides a similar pattern of results
predicting BMI collected 10 years later.

Discussion

Results suggest job control was associated with more frequent
exercise which was linked to decreased BMI, although with
no direct relationship between exercise and BMI, thereby par-
tially supporting the pamDC model. Results failed to support
pamDC’s buffer hypothesis which suggests job control inter-
acts with job demands to predict exercise. We expand upon
previous findings which have demonstrated the impact of
work characteristics on health behavior frequency (e.g.,
Abdel Hadi et al., 2020) by directly testing the pamDC model.
Results suggest that organizations can increase employees’
job control, enabling individuals to engage in increased exer-
cise and ultimately improving their health outcomes.

The cross-sectional nature of the data is a limitation, par-
ticularly to mediation analyses. It is unlikely but possible that
job control is an outcome of exercise or BMI. Those with a
higher BMI may face challenges in exercising or discrimina-
tion in hiring (e.g., Agerstrom & Rooth, 2011) and only find
jobs with lower job control. Although our results support a
distal mediation from job control to BMI via exercise, we are
unable to draw causal conclusions. Future studies should ad-
dress the cross-sectional and generalizability limitations by
examining these relationships over different time spans (e.g.,
daily, weekly), and should also explore other forms of job
control and demands for a nuanced understanding of this
relationship.

This study supports exercise as a mechanism by which job
control influences BMI. Results support alterations to job de-
sign to increase job control, particularly decision authority, to
promote healthy behaviors which in turn could improve health
outcomes.
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Table 1 Descriptive statistics and

intercorrelations

Table 2

Variable M SD 1 2 3 4 5 6 7
1. Exercise 19.01 4.42 (.78)

2. Demands 3.06 0.66 .03 (.77)

3. Control 3.75 0.81 .09 .05 (.86)

4. BMI 2734 510 -17" .03 .03 -

5. Age 4788  11.06 —26""  —.05 14" A7 -

6. Work Hours 4099 1613 .11" 23709 16" -03 -

7. Sex 0.46 - 12" .08 -02  -197"  -08 -267 -

M = mean, SD = standard deviation. Cronbach’s alphas, where relevant, are presented in italics and parentheses
along the diagonal. BMI = Body Mass Index. Sex is coded as male = 0, female = 1. Pairwise deletion was used
304 <N <315."p < .05, " p < .01, p < .001

Regression results

Dependent Variable: Exercise

Parameters
Intercept

Job Control

Job Demands

Age

Sex

Work Hours
Demands x Control
R

B (SE)
19.01 (0.25)"
0.48 (0.31)

0.01

Dependent Variable: BMI

Parameters
Intercept

Job Control

Job Demands
Exercise

Age

Sex

Work Hours
Demands x Control
R

B (SE)
31.21 (1.26)"""
0.29 (0.35)

-0.20 (0.06)""

0.03

B (SE)
24.17 (1.36)™"
0.64 (0.30)"

=0.11 (0.0
-1.02 (0.50)"
0.02 (0.02)

0.10

B (SE)
28.00 (2.23)"""
0.04 (0.35)

-0.21 (0.07)""
0.05 (0.03)
-1.80 (0.58)"
0.04 (0.02)"

0.11

B (SE)
19.01 (0.25)"

0.18 (0.38)

0.00

B (SE)
31.15 (1.25)

stk

0.28 (0.43)
—0.20 (0.06)""

0.03

B (SE)
23.77 (1.36)™"

0.08 (0.38)
-0.11 (0.02)™"
-1.01 (0.51)"
0.02 (0.02)

0.09

B (SE)
27.40 (2.46)""
0.21 (0.43)
-0.21 (0.07)™"
0.05 (0.03)
-1.84 (0.58)""
0.04 (0.02)°

0.11

B (SE)
19.03 (0.25)
036 (0.32)
0.16 (0.38)

—0.66 (0.47)
01

B (SE)
31.02 (1.26)
0.45 (0.36)
0.25 (0.43)
-0.19 (0.06)""

1.00 (0.54)
04

B (SE)

23.94 (1.39)"
0.56 (0.32)

0.05 (0.38)
—0.11 (0.02)%
-1.02 (0.51)"
0.02 (0.02)
—0.44 (0.47)

A1

B (SE)
2831 (2.24)
0.15 (0.36)
0.21 (0.43)
-0.21 (0.07)""
0.05 (0.03)
-1.84 (0.58)"
0.04 (0.02)"
0.58 (0.54)
11

B = unstandardized beta weights. SE = Standard errors (presented in parentheses and italics). Job demands and job control are both grand mean
centered. Sex is coded such that 0 = Male, 1 = Female. "p < .05™" p < .01 ™ p < .001
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