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Objective: Social support may be associated with improved diet and physical activity—determinants of
overweight and obesity. Wellness programs increasingly target worksites. The aim was to evaluate the
relationship betweenworksite social support anddietary behaviors, physical activity, andbodymass index (BMI).
Method: Baseline data were obtained on 2878 employees from 2005 to 2007 from 34 worksites through
Promoting Activity and Changes in Eating, a group-randomizedweight reduction intervention in Greater Seattle.
Worksite social support, diet, physical activity, and BMI were assessed via self-reported questionnaire. Principal
component analysis was applied to workgroup questions. To adjust for design effects, random effects models
were employed.
Results: No associations were found with worksite social support and BMI, or with many obesogenic behaviors.
However, individuals with higher worksite social support had 14.3% higher (95% CI: 5.6%–23.7%) mean physical
activity score and 4% higher (95% CI: 1%–7%) mean fruit and vegetable intake compared to individuals with one-
unit lower support.

Conclusion: Our findings do not support a conclusive relationship between higher worksite social support and
obesogenic behaviors, with the exception of physical activity and fruit and vegetable intake. Future studies are
needed to confirm these relationships and evaluate how worksite social support impacts trial outcomes.

© 2011 Elsevier Inc. All rights reserved.
1. Introduction

Social support is associated with nutritious diets and physical
activity—determinants of overweight and obesity (Fuemmeler et al.,
2006; Hemmingsson et al., 2008; Quintiliani et al., 2007). Studies have
examined the impact that friend and familial support have on health
outcomes (Untas et al., 2010); yet, few have also assessed the role of
co-worker social support (Beresford et al., 2007; Elliot et al., 2004).
The social context in which individuals make lifestyle choices has
become increasingly important at the worksite. Still, few worksite
wellness programs include a social support component (Quintiliani
et al., 2007). Hence, little is known about the influence that
worksite social support may have on lifestyle factors. In addition,
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earlier studies have examined the relationship between aspects of the
worksite social context and health behaviors (Elliot et al., 2004;
Sorensen et al., 2007); but, to our knowledge, none has studied the
association between this precise measure capturing a general sense of
co-worker support and similar outcomes. Thus, this study aims to
inform the development of more successful obesity prevention
interventions at the worksite by evaluating the relationship between
general worksite social support and dietary and physical activity
behaviors, and body mass index (BMI).

2. Methods

We analyzed baseline data obtained on 2878 employees from 2005 to
2007 from 34 worksites through Promoting Activity and Changes in Eating
(PACE), a group randomized weight reduction intervention in the Greater
Seattle area (Beresford et al., 2007). The PACE study is described elsewhere
(Beresford et al., 2007).

Our independent variable was worksite social support—created using five
adapted employee-workgroup questions focused on perceived general
support (Elliot et al., 2004). The social support score was developed using
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principal component analysis, which loaded highly on three of the five
questions (Cronbach's alpha of 0.77). Our dependent variables included diet,
physical activity, and BMI. Diet was assessed using validated indices of
obesogenic behaviors (Liebman et al., 2003); questions included servings of
fruits and vegetables (single question and summary food frequency
questions) (Thompson and Byers, 1994), fast food restaurant meals (Pereira
et al., 2005), regular soft drink consumption (French et al., 2000), and eating
while doing other activities (Liebman et al., 2003). Physical activity
measurements included a computed metabolic equivalent score, and a
question measuring workout intensity (Godin and Shephard, 1985). BMI was
computed using self-reported weight (kg) and height (meters).

The study design included individuals clustered within worksites, and the
continuous outcomes were highly right-skewed; thus, we employed Linear
Mixed Models using log-transformed dependent variables. For categorical
outcomes, we used Logistic Mixed Models. All analyses were performed in
STATA version 10. Individuals were the unit of analysis. Worksites were used
as the random effect and fixed effects included worksite social support,
gender, age, education, and race/ethnicity. We report model mean ratios
(continuous outcomes) or odds ratios (categorical outcomes) and 95%
confidence intervals. All p-values reported are from Wald tests.
3. Results

Descriptive results (not shown) indicate that the sample had amean
age of 42 years and 51% were female (Beresford et al., 2007). Forty-two
percent of participants were high school graduates or General
Educational Development recipients. Finally, 77% of participants self-
identified as White. A majority of employees agreed or strongly agreed
with each of the questions included in the worksite social support
measure, indicating a high level of worksite social support. Nonetheless,
9–13% of participants reported low levels of support.

Table 1 summarizes outcomemeasures and displays the regression
model results for worksite social support. Mean BMI was 27.4 kg/m2.
Individuals were more likely to engage in mild intensity leisure time
exercise (73%), compared to vigorous or moderate (not shown). The
continuous physical activity score had a mean of 31.1 (s.d. 30.5)—the
Table 1
Outcome summaries and estimated effect of worksite social support on body mass index, ph
WA, 2005–2007).

n=34 worksites (25

Outcome summaries

Mean (s.d.)

Body mass index (kg/m2) 27.4 (6.2)
Physical activity

Leisure time exercisef 31.1 (30.5)
Sometimes/often engaging in sweat producing exercise 70%k

Dietary behaviors
Fruits and vegetablesg 3 (1.7)
Fruits and vegetablesh 3.1 (2.2)
Fast food restaurant mealsi 2.3 (3.2)
Soft drink consumptionj 3.5 (4.9)
Sometimes/most times/always eating while doing other activities 79%k

*Significant at pb0.01, **significant at pb0.05.
Study location: Greater Seattle area; time of data collection: 2005–2007.
Note. For continuous outcomes, mean ratio is interpreted as a ratio of outcomes comparing
The social support score ranges from 1 to 4, where 1 = low social support and 4 = high so

a “n”=2568 is the number of individuals who are a complete case for at least one regre
b Linear Mixed Models with log-transformed dependent variable or Logistic Mixed Mode
c Linear Mixed Models with log-transformed dependent variable or Logistic Mixed Mode
d These results reflect odds ratios from a logistic random effects model.
e P-value for test of no association between worksite social support and each outcome.
f Leisure time exercise assessed using Godin MET score, representing the physical activit
g Single question; per day.
h Summary food frequency questions; per day.
i Per month.
j Per week.
k Percentage of individuals who reported sometimes or more engaging in this behavior.
equivalent of engaging in strenuous physical activity for 10 min, 3.4
times/week. Thirty percent of participants never/rarely engaged in
sweat producing exercise. The average intake of fruits and vegetables
via both questions was approximately 3 servings per day. On average,
participants ate fast food meals 2.3 times per month. The mean intake
of soda was 3.5 cans per week. Only 21% of participants never/seldom
ate while doing other activities.

Adjusted analyses revealed no significant relationships between
worksite social support and BMI, ormany of the obesogenic behaviors.
However, physical activity score (p=0.001) and fruit and vegetable
intake-summary food frequency questions (p=0.046) were signifi-
cantly associated with worksite social support.

Fig. 1 shows scatter plots for fruit and vegetable intake and
physical activity score across the worksite social support spectrum,
with the adjusted regression slope overlaid. An individual with the
highest worksite social support ate 0.36 more servings of fruits and
vegetables daily and reported one extra 10-minute session each of
strenuous and light physical activity weekly.

4. Discussion

In this study, we created a general, non-behavior specific support
measure to assess whether an overall feeling of co-worker support
was associated with healthier dietary behaviors, physical activity, and
BMI. Though all relationships analyzed were in the direction
hypothesized, we observed mostly null findings, with the exception
of fruit and vegetable intake and physical activity score, which were
significantly associated with higher worksite social support. This may
suggest that, like behavior specific support, a generally supportive
work environment may have potential to marginally impact select
health behaviors (Quintiliani et al., 2007; Sorensen et al., 2004).

Despite two statistically significant findings, the effect sizes
attributable to social support in this study are not overwhelming, so
positing clinical significance is debatable (Jacobson and Truax, 1991).
We argue, however, that these findings suggest that worksite social
ysical activity, and dietary behaviors of employees at PACE worksites (Greater Seattle,

86 individuals)a

Regression results

Worksite adjusted resultsb Fully adjusted resultsc

Mean ratio/
(odds ratio)d

95% C.I. Pe Mean ratio/
(odds ratio)d

95% C.I. Pe

0.99 (0.98, 1.01) 0.24 0.990 (0.98, 1.00) 0.14

1.14 (1.05, 1.23) 0.00 1.140 (1.06, 1.24) 0.001*
(1.03)d (0.84, 1.26) 0.80 (1.01)d (0.85, 1.20) 0.90

1.03 (0.99, 1.06) 0.09 1.020 (0.99, 1.05) 0.19
1.05 (1.01, 1.09) 0.02 1.040 (1.01, 1.07) 0.046**
0.98 (0.94, 1.03) 0.48 1.000 (0.96, 1.05) 0.93
0.98 (0.92, 1.05) 0.59 0.990 (0.92, 1.06) 0.72
(0.92)d (0.81, 1.05) 0.22 (0.89)d (0.74, 1.07) 0.22

two individuals, one unit apart in worksite social support.
cial support.
ssion model. “n” varies per outcome (range 2436–2568).
ls used, adjusted for worksites.
ls used, adjusted for worksites, gender, age, education, and race/ethnicity.

y score.



Fig. 1. Association between worksite social support and (a) fruit and vegetable intake
and (b) physical activity score in Greater Seattle area 2005–2007, with adjusted
regression slope overlaid. Footnotes: Worksite social support scale ranged from 1
(strongly disagree) to 4 (strongly agree); regression slope is pegged to the crude mean
for persons with a worksite social support score of 3 (the mode response). We adjusted
for skewness by using a log-transformation, which dampens the impact of outliers, and
deletion diagnostics showed that the strength and size of the associations increased
when the top three values were deleted. aPhysical activity score represents a computed
metabolic equivalent score (higher scores represent greater levels of physical activity),
which encompasses regularity of free-time physical activity.
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support may be a meaningful determinant of fruit and vegetable
intake and physical activity. Similar to our results, several studies
contend that effect sizes close to 0.36 daily fruits and vegetables and
small differences in physical activity are clinically meaningful (Bodor
et al., 2008; Cheadle et al., 2010; Hill et al., 2003; Langenberg et al.,
2000; Sorensen et al., 2007; Stables et al., 2005; Yancey et al., 2006). At
baseline, disparities in fruit and vegetable intake and physical activity
scores existed across the worksite social support spectrum. These
disparities may suggest opportunities for interventions to improve
specific health behaviors by targeting the social context (Quintiliani
et al., 2007; Sorensen et al., 2007), and may have implications for
population-level public health (Cheadle et al., 2010; Hill et al., 2003).

Since achieving energy balance through healthier physical activity
and diet is critical in maintaining or reducing BMI, if evaluated
longitudinally, worksite social support may foster small improve-
ments in individual health behaviors and, in turn, BMI. Our baseline
results show that participants reporting lower levels of support have,
on average, poorer fruit and vegetable intake and physical activity
scores compared to those reporting higher social support. Thus,
worksite wellness programs might consider targeting individuals
with lower co-worker support, thereby creating prospects for even
greater improvements in health behavior change.

A first limitation of this study is the difficulty in making a causal
inference between worksite social support and health-related out-
comes using a cross-sectional study design. Additionally, the results
may have limited generalizability due to the worksites' geographic
location, size, and participant socio-demographics. Given that the data
were derived by way of self-report, social desirability may have
played a role. One of the major strengths of this study is that, to our
knowledge, this is the first study examining the association between a
general sense of co-worker support and diet, physical activity, and
BMI. Moreover, by engendering an innovative general worksite social
support score that is non-behavior specific, we provided a novel
perspective on worksite social support.

5. Conclusion

Further studies, ideally longitudinal ones that study changes in
outcomes and behaviors, are needed to clarify the relationship and
magnitude of association between worksite social support and health
behaviors associated with obesity. Qualitative studies may be useful
adjuncts to quantitative studies, in enhancing our understanding of
the complex relationships between personal and worksite character-
istics and how they influence social support and its impact on select
behaviors. Such studies may have modest implications for the design
and implementation of more successful worksite obesity prevention
trials.
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