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Abstract
Background: Community-based interventions are promising approaches to obesity prevention, but few studies have prospectively

evaluated them. The aim of this study was to evaluate a natural experiment—a community intervention designed to promote active
living and decrease obesity within a small southern town.

Methods: In 2011, community leaders implemented the Mebane on the Move intervention—a community-wide effort to promote
physical activity (PA) and decrease obesity among residents of Mebane, North Carolina. We measured child PA and BMI before and
after the intervention, using a nearby town not implementing an intervention as the comparison. In total, we assessed 64 children
from Mebane and 40 from the comparison community 6 months before, as well as 34 and 18 children 6 months after the intervention.
We assessed PA with accelerometers worn for 7 days and calculated BMI z-scores using children’s height and weight. We conducted
multivariable linear regressions examining pre- to postintervention change in minutes of PA and BMI z-score, adjusting for
confounders.

Results: At follow-up, children in Mebane modestly increased their moderate-to-vigorous PA (1.3 minutes per hour; 95%
confidence interval (CI): 0.2, 2.3; p = 0.03) and vigorous activity (0.8 minutes per hour; 95% CI: 0.1, 1.5; p = 0.04) more than
comparison children. In intervention children, BMI z-scores decreased 0.5 units (kg/m2; 95% CI: - 0.9, - 0.02; p = 0.045), compared
to children in the comparison community.

Conclusions: We observed positive effects on PA level and weight status of children in Mebane, despite high rates of attrition,
suggesting that the community-based intervention may have been successful.

Introduction

C
ommunity-based interventions are promising ap-
proaches to obesity prevention, and there is evi-
dence of their success in both the United States1–3

and in other developed countries.4–8 McLeroy and col-
leagues9 define community-based interventions as initia-
tives that aim to create healthier environments through
systemic changes in policy, services, and institutions. Re-
cent reviews suggest that interventions targeting children
are most effective when a school component is included

and community organizations are engaged in the re-
search.10,11 An Institute of Medicine workshop summary
states that ‘‘each community has its own health-related
concerns, eating preferences, and activity patterns, as well
as socioeconomic conditions, opportunities, and con-
straints created by the built and natural environments.’’12

National and international organizations have called for
additional community-level interventions to help prevent
the development of obesity in children.12–15 One primary
example is First Lady Michelle Obama’s ‘‘Let’s Move!
Cities, Towns and Counties’’ initiative, which calls on
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mayors to take a leadership role to create healthier
communities.16

Additionally, there is growing evidence that physical
activity (PA) is influenced by environmental characteris-
tics of communities and neighborhoods where people live
and work. Adult residents of walkable neighborhoods with
access to recreation facilities are more physically active
and less likely to be obese.17–21 The availability of safe
areas for outdoor activity, such as parks and other open
spaces, is associated with higher levels of PA in adults.22–24

Park and playground improvements have also been shown
to increase use and PA levels of children and adults.25,26

Other environmental elements promoting PA in both
children and adults include safe roads, low criminal ac-
tivity, and mixed-use development.27–30

Few studies have prospectively evaluated community-
based interventions to improve the built environment.31

The 10,000 Steps Flanders and 10,000 Steps Ghent ini-
tiatives were community-based interventions designed to
increase PA levels of residents within these communities
in Belgium.32,33 In both studies, researchers found an in-
crease in the number of adults meeting the 10,000-step
goal.32,33 These efforts were based on the successful
10,000 Steps Rockhampton intervention conducted in
Australia.34 The 10,000 Steps intervention is based on a
social marketing campaign within communities, schools,
worksites, and faith organizations to promote walking and
PA. As part of the intervention, participants could borrow
pedometers to track their steps. In another study, Fitzhugh
and colleagues35 conducted a quasi-experimental study
evaluating the impact of retrofitting a community in
Knoxville, Tennessee, in the United States with walking
trails. They found increases in the number of adult resi-
dents walking, cycling, and engaging in PA in the inter-
vention town more so than the comparison community.35

Healthy Living Cambridge Kids and Shape Up Somerville
are two examples of community-based interventions tar-
geting obesity and PA in primary school children living in
cities in the northeastern United States.1,2 In both studies,
researchers promoted healthy eating and PA in and around
the cities, but the intervention focused mainly on im-
provements made within schools. Both found significant
reductions in BMI z-scores postintervention.1–3 Similarly,
the Apple (A Pilot Programme for Lifestyle and Exercise)
program was a 2-year community-based obesity preven-
tion intervention targeting primary school children in New
Zealand.36 The intervention included community activity
days, walking school buses, changes to school beverage
policies, and increased availability of PA resources within
schools. Researchers observed a significant decrease in
BMI z-score in intervention, compared to control children,
and these effects were sustained 2 years postinterven-
tion.4,36,37 The It’s Your Move! intervention in Australia
targeted schools and school environments to create
healthier options for teens.5 Intervention components in-
cluded changes to beverage policies, establishment of
school gardens, walking clubs, and educational aware-

ness.5 Though the results are promising, these previous
interventions were primarily initiated by researchers and
took place in mostly urban environments. The aim of this
study was to evaluate the effect of a community-based
intervention, initiated by residents, to promote PA and
decrease obesity.

Methods

Study Design
The intervention took place in a small town in central

North Carolina. The community members planned and
implemented the intervention independent of any outside
organization or funding agency. They did not receive any
funding outside of the town or community members, and
all activities were driven exclusively by the needs of the
community. To evaluate this natural experiment, we re-
cruited a second town with similar geographical and so-
ciodemographic characteristics to serve as the comparison
community. The comparison community was located 96
miles from the intervention town, which was close enough
to allow for travel for data collection, but provided enough
distance to avoid contamination.

The intervention town of Mebane occupies 5.9 square
miles in central North Carolina, is 4 miles from a major
highway, and in 2010 had a population of 11,425 that was
73.5% white, 20.4% African American, and 6.1% other or
multiple races at baseline.38 The comparison community
covered 8.4 square miles, was 5 miles from a major
highway, and had a population of 10,388 that was 85.3%
white, 8.0% African American, and 6.7% other or multiple
races at baseline.38 Each community includes a small
neighborhood park, two larger community parks, and two
walking trails. There are two public and two private
schools located in each community. All schools offered
physical education classes and recess as part of the cur-
riculum.

Intervention Description
The intervention, called Mebane on the Move, was de-

signed by community members to create a healthier living
environment for residents. A group of concerned residents
raised funds through local, private donations to launch the
Mebane on the Move intervention in 2011. Residents en-
gaged business leaders, faith communities, schools, gov-
ernment officials, and local health professionals to promote
PA throughout the community. The Mebane on the Move
volunteers promoted PA through (1) walking and running
clubs in the elementary schools for children and in the
community for families, (2) portable play equipment pro-
vided to low-income families through home delivery food
assistance programs, and (3) sidewalks, crosswalks, and
walking trails installed throughout town. Walking and
running clubs were established in the elementary schools
in the district and were open to all children who attended
those schools. Additionally, free community exercise
programs were offered to children and adults at the local
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recreation center. The Mebane on the Move intervention
also included an annual 5-km run that takes place within
the downtown area and is open to all residents for a
nominal fee. Funds raised through this run help sustain
intervention activities. The built environment changes
included adding new sidewalks and crosswalks in the
downtown area, creating a walking path throughout the
town with 60 colorful and engraved stone pavers marking
distance, and encouraging enhancements and clean-up ef-
forts for all local parks and existing trails. The new side-
walks and crosswalks were also linked to the walking path
to guide walkers and runners through town. Additional
information about the history of the Mebane on the Move
intervention and intervention activities is available else-
where.39,40 In 2010, before implementation of the inter-
vention, residents approached the research team seeking
partners to evaluate their intervention.

Measures
As the evaluators, we worked with community leaders to

assess the impact of the intervention, focusing on children
within the community. Because we did not develop or
implement the intervention, we focused on outcome and
not process evaluation. Thus, we opted to assess PA
practices of parents and their children by a survey, and
child anthropometrics and PA levels through more objec-
tive measures. We sent invitation letters to nearly 2000
parents of elementary school children at three schools in
each community. We invited parents who completed the
survey to enroll their children in a substudy that included
anthropometric and more objective PA assessment, with
the goal of enrolling a small subset of 100 children ages 5–
11 years per community. This sample size was dictated by
available funding to conduct the in-depth, child-level as-
sessments measuring PA and weight status. To participate,
children needed to attend an elementary school in one of our
two communities, and parents needed to be 18 years or older
and speak and read English. Parents provided written in-
formed consent and their children provided verbal assent to
participate. The Duke University Medical Center Institu-
tional Review Board (Duke University, Durham, NC) ap-
proved this study. All procedures were conducted in accord
with the ethical standards of the responsible committee on
human experimentation (institutional and national) and
with the Helsinki Declaration of 1975, as revised in 2008.

We collected sociodemographic information from par-
ents by a paper survey. We measured child PA during
waking hours using an accelerometer (ActiGraph GT1M,
Pensacola, FL) for 1 week, affixed by an elastic belt over
the right hip. We used the vertical axis with 15-second
epochs. Consistent with Evenson and colleagues,41 we
used the following count per 15-second cutpoints: 0–
25 = sedentary, 26–573 = light, 574–1002 = moderate, and
‡ 1003 = vigorous. Children were included in the analysis
if they had ‡ 3 days of compliant data, defined as ‡ 8 hours
of daily wear time ( ‡ 4 hours at school for ‡ 3 days), which
allowed us to retain 87% of the sample. Trained data

collectors, blinded to the study aims, measured each
child’s height in centimeters without shoes using a Seca
124 stadiometer (Seca GmbH & Co. KG) and weight in
kilograms without shoes with a Tanita BWB-800 scale
(Tanita Corporation of America, Inc., Arlington Heights,
IL) using standard techniques.42 We computed age- and
sex-specific BMI z-scores using national reference data
from the CDC.43 We conducted baseline assessments in
spring 2011, the intervention was launched in summer
2011, and we collected followed-up data in spring 2012.

Statistical Analysis
To assess sociodemographic differences between com-

munities at baseline, we conducted Wilcoxon’s rank-sum
tests for continuous variables and Pearson’s exact chi-
square tests for categorical variables. We fitted separate
multivariable linear regression models with change in
minutes of different intensities of PA (sedentary, light,
moderate, and vigorous) from baseline to follow-up as the
outcome, with intervention group as the primary inde-
pendent variable, adjusting for baseline PA and covariates
that were of a priori interest. We computed minutes per
hour and adjusted for total daily accelerometer wear time.
We also conducted a mixed-effects regression model, with
follow-up BMI z-score as the outcome, with a main effect
for intervention, and an interaction for weight status,
controlling for baseline values and covariates. Analyses
included only children with both baseline and follow-up
data. We performed all analyses using SAS software
(version 9.2; SAS Institute Inc., Cary, NC) and used a
significance level of a < 0.05.

Results
Among the 458 parents enrolled in the larger study, 64

intervention and 40 comparison children participated in the
substudy to assess PA by accelerometer and provide height
and weight measurements. Of those, 34 intervention and
18 comparison children met accelerometer compliance
standards at the 1-year follow-up. Communities did not
differ in child race or age at baseline, but children in the
intervention community had lower BMI z-scores at baseline
(0.6 vs. 1.2; p = 0.03). Parents in the intervention commu-
nity reported higher family incomes (40.6% intervention vs.
15.0% comparison reported ‡ $90,001 per year; p = 0.01)
and parental education (75.0% intervention vs. 52.5%
comparison graduated college; p = 0.03; Table 1).

Children in the intervention group wore the accelerom-
eters for an average (standard deviation; SD) of 12.2 (1.1)
hours per day at baseline and 12.3 (0.9) hours at follow-up,
and children in the comparison group wore them for 11.5
(1.3) hours per day at baseline and 12.2 (1.3) hours at
follow-up. Intervention children engaged in an average
(SD) of 4.0 (1.7) minutes per hour of moderate-to-vigorous
physical activity (MVPA) at baseline and 4.2 (1.9) at
follow-up. Comparison children engaged in 3.8 (2.0)
minutes per hour at baseline and 3.4 (1.5) at follow-up.
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When we compared baseline values of children who
completed a follow-up assessment to those who withdrew
from the study, we did not observe differences in MVPA
levels (3.9 vs. 4.2 minutes per hour; p = 0.42), BMI z-score
(0.6 vs. 1.0 units; p = 0.12) or any other covariates included
in the analyses.

In the multivariable adjusted models, children in the in-
tervention community increased their average daily MVPA
by 1.3 minutes per hour (95% confidence interval [CI], 0.2,
2.3; p = 0.03) and vigorous activity by 0.8 minutes per hour
(95% CI, 0.1, 1.5; p = 0.04), compared to the comparison
children (Table 2). This equated to approximately 15 ad-
ditional minutes of MVPA and approximately 10 additional
minutes of vigorous activity over the course of the day.
When we examined weekend time only, we found that
moderate activity increased (1.5 minutes per hour; 95% CI:
0.3, 2.8; p = 0.03) and MVPA also increased (2.7 minutes
per hour; 95% CI: 0.4, 4.9; p = 0.03). However, during
school hours, moderate activity decreased (–1.6 minutes per
hour; 95% CI: - 2.8, - 0.5; p = 0.01), as did MVPA (–2.2
minutes per hour; 95% CI: - 4.0, - 0.4; p = 0.03). We did
not observe significant changes in PA during the weekday
after school (data not shown). From pre- to postintervention
for the weight outcome, we observed a BMI z-score de-
crease of 0.5 units (95% CI: - 0.9, - 0.02; p = 0.045) in
intervention children versus comparison children.

Discussion
In this evaluation of a community-wide intervention, we

found that children engaged in more MVPA and modestly
decreased their BMI z-scores after the intervention. Al-
though children were less active at school, they increased
their overall PA, driven mainly by activity during the
weekend. Significant differences were evident at follow-up
that suggest that the Mebane on the Move intervention was
effective at increasing child PA and decreasing weight
status. These findings support previous studies that found
that community-based interventions may be successful
approaches to obesity prevention in children and that

Table 1. Characteristics of the 104 Children
and Their Families Who Participated
in the Mebane on the Move Evaluation
at Baseline, by Community

Intervention
(n564)

Comparison
(n540)

Child Mean (SD)

Age, years 7.8 (1.8) 8.3 (1.9)

BMI z-score 0.6 (1.2) 1.2 (1.2)

No. (%)

Sex, female 35 (54.7) 15 (37.5)

Race

White 49 (76.6) 34 (85.0)

African American 12 (18.8) 5 (12.5)

Other 3 (4.7) 1 (2.5)

Ethnicity, Hispanic or Latino/a 4 (6.3) 0 (0.0)

Parent Mean (SD)

Age, years 37.6 (6.6) 38.1 (7.3)

BMI 28.5 (8.4) 32.8 (7.2)

No. (%)

Sex, female 55 (85.9) 32 (80.0)

Education

£ High school 2 (3.1) 5 (12.5)

Vocational or some college 14 (21.9) 14 (35.0)

‡ College graduate 48 (75.0) 21 (52.5)

Household income, yearly

£ $30,000 11 (17.2) 14 (35.0)

$30,001–$90,000 27 (42.2) 20 (50.0)

‡ $90,001 26 (40.6) 6 (15.0)

SD, standard deviation; BMI, body mass index.

Table 2. Multivariable Adjusteda Minutes per Hour and 95% CI of Physical Activity
in 52 Children Who Wore Accelerometers for the Mebane on the Move Evaluation

Total School Weekend

Activity level Estimate (CI) p value Estimate (CI) p value Estimate (CI) p value

Sedentary - 1.8 ( - 4.1, 0.4) 0.12 2.6 ( - 1.9, 7.1) 0.28 - 5.5 ( - 11.1, 0.1) 0.07

Light 0.5 ( - 1.4, 2.3) 0.63 - 0.8 ( - 4.3, 2.8) 0.67 1.7 ( - 3.6, 7.1) 0.53

Moderate 0.4 ( - 0.1, 0.9) 0.11 - 1.6 ( - 2.8, - 0.5) 0.01 1.5 (0.3, 2.8) 0.03

Vigorous 0.8 (0.1, 1.5) 0.04 - 0.6 ( - 1.4, 0.3) 0.21 1.0 ( - 0.2, 11.1) 0.11

MVPA 1.3 (0.2, 2.3) 0.03 - 2.2 ( - 4.0, - 0.4) 0.03 2.7 (0.4, 4.9) 0.03

aAdjusted for child sex, race, age, baseline activity, accelerometer wear time, parent BMI, family income, and community.

MVPA, moderate to vigorous physical activity; CI, 95% confidence interval.

300 BENJAMIN NEELON ET AL.



opportunities for children to be active over the weekend
are especially important.

Although the Mebane on the Move intervention yielded
some positive results, other community-based interven-
tions have also increased PA levels or decreased obesity of
residents.1–7,36,37 However, the majority of these inter-
ventions have taken place in larger, urban environments;
few have included a comparison community, and even
fewer have been initiated by community members. As with
these other community-based interventions,1–8,32–37 Me-
bane on the Move aimed to increase PA through changes to
the built environment. The previous initiatives were pur-
poseful environmental interventions, often instigated by
researchers.1–8 However, Mebane on the Move was initi-
ated by residents who engaged researchers to help evaluate
the intervention. But, residents designed and implemented
all intervention activities based on the needs of their own
community.

Our evaluation of the intervention has some limitations.
First, our sample was restricted to one small intervention
community and a matched comparison community. Find-
ing a comparison community that was similar to the in-
tervention community was challenging. We selected the
comparison community based on number of residents,
mean household income, cost of housing, racial and ethnic
distribution of residents, mean age of residents, number of
parks and other recreational facilities, and number of
schools. We also considered weather conditions and cli-
mate, given that PA levels were of interest. The interven-
tion community, however, had a slightly higher mean
annual household income and higher parental education
levels—most likely owing to the proximity to two major
universities in North Carolina. Even though there were
some differences between the intervention and comparison
community, the inclusion of the comparison community is
a strength of this study.

Because we were evaluating a natural experiment,
though, there may have been changes within the compar-
ison community that were not within our control. For ex-
ample, the schools within the comparison community had
strong obesity-prevention initiatives that launched near the
start of the study. Two of the schools in the comparison
community started promoting healthier eating and active
play to the parents of children enrolled. This was not unlike
many other schools across the country promoting similar
efforts. Though we were able to document some of these
initiatives, we were not able to measure their effects on the
community beyond our baseline and follow-up assess-
ments. Additionally, not all of the planned components of
the Mebane on the Move intervention took place as in-
tended. Some crosswalks and bike lanes were not installed
owing to funding limitations and problems obtaining ap-
proval from the state department of transportation, and
improvements to park equipment and greenery were not
implemented due to funding constraints. However, Me-
bane on the Move intervention efforts are still underway,
and residents are committed to completing the proposed

intervention activities as funding allows. Finally, given the
fact that we are not able to ascertain whether children were
actually exposed to the intervention components, results of
this study should be interpreted with caution. It is possible
that children in the intervention community increased their
PA and decreased their weight status for reasons unrelated
to the Mebane on the Move intervention.

Initially, we sought to enroll 100 children from each
community. This relatively small sample size was dictated
by limited funding to evaluate this natural experiment, and
approximately 10% of families who completed a paper
survey opted to participate in the substudy to assess child-
level PA and weight status. We also did not have direct
access to parents at recruitment, owing to the fact that we
distributed letters of invitation through their children at
school. Importantly, we were not able to reach a number of
children for the 1-year follow-up assessment, resulting in
high rates of attrition. Rates of attrition in this study were
slightly higher than those reported in previous evaluations
of community-based interventions.1,3,5 Attrition in these
studies ranged from 24% to 45%, whereas we lost 50% of
our sample at follow-up. In our study, the majority of
parents did not communicate directly with the study team
to withdraw from the study, but instead did not respond to
contacts made by the study team. Thus, we do know the
exact reason parents were no longer interested in partici-
pating in the study at follow-up. This further reduced our
sample size, potentially introducing bias and limiting the
generalizability of the findings. However, we did not ob-
serve differences in baseline values of children who
completed the study, compared to those who withdrew,
and our findings are consistent with previous studies
evaluating community-based interventions.1–7,36,37

We are not able to identify components of the intervention
that may have been more successful than others, given that
the community-based intervention was multifaceted. Ad-
ditionally, we were not able to assess longer-term outcomes
of the intervention. We conducted follow-up measures ap-
proximately 6 months after the intervention launched, which
may not have allowed enough time for changes to take effect.
In fact, many of the Mebane on the Move intervention ac-
tivities were ongoing and had not been fully implemented.
Future studies should consider conducting multiple assess-
ments postintervention at later time points to assess sustain-
ability, consistent with an ongoing study evaluating park
improvements and PA.44

Some community-based interventions have shown
mixed results in increasing PA levels or decreasing rates
of obesity in children.44,45 There is, however, evidence
that interventions within towns and cities have the po-
tential to create healthier communities.46 In Shape Up
Somerville in Massachusetts, researchers found signifi-
cant reductions in BMI z-scores of children postinter-
vention.1 Healthy Living Cambridge Kids also improved
physical fitness and decreased obesity in children.3 As
with these novel interventions, Mebane on the Move
aimed to increase activity through community programs
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and changes to the built environment. Whereas Shape Up
Somerville and Healthy Living Cambridge Kids were
interventions initiated by researchers in urban environ-
ments, Mebane on the Move originated in the community
and in the Southeastern United States, where rates of
childhood obesity are higher.47,48

Other US cities, such as Marshall, Texas, and Los An-
geles, California, are engaged in similar community-based
efforts to increase PA levels of residents. There are also
a number of towns and cities that engaged in the Com-
munities Putting Prevention to Work (CPPW) program
supported by the CDC. These CPPW awardees worked
to reduce obesity and tobacco use within their local
communities.49 Though it may not always be possible,
evaluation of these efforts provides useful information.
Sometimes, these natural experiments are not evaluated
because researchers do not have sufficient notice to con-
duct baseline assessments. It can also be challenging to
secure funding in time to evaluate the intervention. How-
ever, evaluations of natural experiments offer important
information about the impact of community-initiated in-
terventions within a real-world setting. A recent report
from the NIH highlighted the importance of evaluating
natural experiments and stated that this type of research
‘‘offers unique opportunities to enrich the evidence base,
and can offer advantages not provided by other research
designs.’’50 When possible, researchers should partner
with community leaders and local government to evaluate
intervention efforts within a community.
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