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Objective. Ecologic frameworks account for multilevel factors related to physical activity (PA) and may be
used to develop effective interventions for women. The purpose of this study was to examine the influence of in-
dividual, social and environmental factors on PA among African American and Hispanic women using structural
equation modeling.

Methods. Overweight and obese women (N=164, 65.9% African American) completed a 7-day accelerome-
ter protocol, a physical assessment, and questionnaires on body image, self-efficacy, motivational readiness, so-
cial support, home environment for physical activity and perceived environment. Trained assessors evaluated
each participant's neighborhood and collected objectivemeasures of physical activity resources and the pedestri-
an environment. Assessments were completed between 2006 and 2008.

Results. Structuralmodelfit was acceptable (RMSEA= .030). Body composition and imagewas negatively as-
sociated with PA, and motivational readiness had an indirect effect on PA through body composition and image.
PA resources and the pedestrian environment operated through the perceived environment to positively influ-
ence neighborhood cohesion, which was positively associated with body composition and image.

Conclusion. PA ismore heavily influenced by intrapersonal factors related to weight. Improving intrapersonal
factors related to weight and perceptions of the environment may lead to increased PA in African American and
Hispanic women.

© 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Physical inactivity significantly contributes to the U.S. mortality rate
and burden of disease (Derby et al., 2011; Sanderson et al., 2010; U.S.
Burden of Disease Collaborators, 2013; Zhao et al., 2011), yet only
20.9% of adults do enough exercise to meet physical activity guidelines
(Centers for Disease Control and Prevention, 2011). Disparities in phys-
ical activity persist among women and ethnic minorities, increasing
disease risk (Centers for Disease Control and Prevention, 2007).

Individually-focused programs fail to achieve sustainable in-
creases in physical activity in ethnic minority women (Fleury and
Lee, 2006; Granner et al., 2007). Ecologic frameworks account
for factors beyond the individual, including intrapersonal factors,

interpersonal relationships, and the physical environment, and how
they influence health behaviors (Egger et al., 2003; Martinez et al.,
2009; McNeill et al., 2006; Sallis and Owen, 2008). Spence and Lee
broadly divided variables framed in ecologicmodels into two categories,
intra-individual and extra-individual. Intra-individual factors related to
physical activity include an individual's weight, attitude, and exercise
self-efficacy (Spence and Lee, 2003). Extra-individual factors include so-
cial factors, like neighborhood cohesion and social support (Anderson
et al., 2010; Lackey and Kaczynski, 2009), and environmental factors
(Lee et al., 2011a; McAlexander et al., 2009), which have been shown
to be important for physical activity. Each level of the ecologic model
has the ability to influence physical activity directly or indirectly
through one or more of the other levels (Spence and Lee, 2003).

It is important to understand the determinants of physical activity that
may be unique or central to ethnicminority women and how they are re-
lated for effective behavior change. Although several studies have looked
at various factors within the social and physical environment and how
they relate to physical activity (McNeill et al., 2006; Sallis et al., 1997,
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2002a), few have explored these simultaneously using structural equa-
tionmodeling (SEM), and almost none have done so exclusively in eth-
nic minority women. The purpose of this study was to examine the
relative influence of individual, social and environmental factors on
physical activity among African American and Hispanic women in
the Southern U.S.

Methods

Study design

This study used baseline data from Health Is Power (HIP), which
aimed to increase physical activity in African American and Hispanic
women. HIP study details have been published previously (Lee et al.,
2011b,c, 2012b). For the present study, individual questionnaire data
were linked to participants' environmental data in Harris County,
Houston and Travis County, Austin, Texas. All HIP assessments, measures
and procedures were approved by the Committee for the Protection of
Human Subjects at the University of Houston, and participants provided
written informed consent.

Participants

Women were recruited to the study and participated in HIP from
2006 to 2008. Eligible participants were African American or Hispanic,
aged 25–60 years, English or Spanish speakers, Harris or Travis County
residents, not planning to move during the study, doing b90 min of
physical activity per week, and free from health conditions that would
be aggravated by physical activity (Thomas et al., 1992). Participants
with complete individual and environmental data (N = 164) were in-
cluded in the current study.

Procedures

Eligible participants attended a baseline health assessment,
where they completed interviewer-administered questionnaires and a
physical assessment and received an accelerometer. Participants'
addresses were geocoded, and their neighborhoods were mapped using
ArcGIS 9.1 (Esri, Redlands, CA; Parmenter et al., 2008). Neighborhood
assessments were conducted by trained research team members in

teams of two following established data collection and safety protocols
(Heinrich et al., 2007; Lee et al., 2005).

Conceptual model

A conceptual model relating individual, social and environmental
factors to physical activity was developed using the existing scientific
literature. An extensive literature review was completed, focusing on
studies with similar correlates as those in HIP in order to be able to
test the model using existing data. The model was revised based on
findings from in-depth interviews conducted with HIP participants
(Mama et al., in press). Fig. 1 shows the direct effects of individual, social
and environmental factors on physical activity and the indirect effects
among factors. Latent constructs and the pathways included and
excluded in the model were based on ecologic models of health
behavior, empirical evidence derived from the literature, and findings
from in-depth interviews.

Measures

Physical activity
Objective physical activity data were collected over 7 days using the

ActiGraphGT1Maccelerometer (ActiGraph, LLC, Pensacola, FL). Acceler-
ometer data were collected as counts per 60 s and translated into
minutes spent in moderate-vigorous physical activity (MVPA) per day
for a seven day period using an individual cutpoint (Layne et al.,
2011). The average number of MVPA per day was used in analyses.

Individual factors
Items assessing household income and education were drawn from

the Maternal Infant Health Assessment survey (California Department
of Public Health, 2010; Sarnoff and Hughes, 2005). Measures of body
mass index (BMI = kg/m2) and body fat were collected by trained per-
sonnel using established protocols (Lee et al., 2011b). Pulvers et al.'s
(2004) culturally relevant body image questionnaire was used to mea-
sure perceived body image, and has shown good validity and reliability
inminority populations. Participants chose a silhouette thatmost closely
resembled them currently from a scale of figures representing BMI
measures of 16 through 40 kg/m2.

Psychosocial factors related to physical activity included self-efficacy
andmotivational readiness. Self-efficacywasmeasured using Bandura's

Fig. 1. Conceptual structural model of individual, social and environmental influences on physical activity.
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