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ABSTRACT

Objective: To evaluate the effectiveness of the Shaping Healthy Choices Program (SHCP).
Design: A clustered, randomized, controlled intervention lasting 1 school year.
Setting: Schools in northern and central California.
Participants: Fourth-graders (aged 9–10 years) at 2 control schools (n ¼ 179) and 2 intervention schools
(n ¼ 230).
Intervention: Garden-enhanced education, family, and community partnerships; increased regionally
procured produce in the lunchroom; and school-site wellness committees.
MainOutcomeMeasures: Changes in bodymass index (BMI) percentiles/Z-scores; nutrition knowledge,
science process skills, and vegetable identification and preferences; and reported fruit and vegetable intake.
Analysis: Student t test, chi-square, ANOVA of change, and multilevel regression mixed model to
evaluate change in outcomes with school as a random effect to account for cluster design effects. Statistical
significance was set at P < .05.
Results: There was a greater improvement in BMI percentile (�6.08; P < 0.01), BMI Z-score (�0.28;
P< .001), andwaist-to-height ratio (�0.02; P< .001) in the intervention comparedwith the control schools.
Conclusions and Implications: The SHCP resulted in improvements in nutrition knowledge, vege-
table identification, and a significant decrease in BMI percentiles. This supports the concept that the
SHCP can be used to improve the health of upper elementary school students.
Key Words: childhood obesity, nutrition education, multicomponent programs, body mass index
percentiles, school-based programs (J Nutr Educ Behav. 2016;-:1-12.)
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INTRODUCTION

The risk for childhood obesity is influ-
enced by complex interactions among
individual, environmental, and behav-
ioral factors.1 Individual factors associ-
ated with the risk for obesity include
genetics, epigenetics, race/ethnicity,
socioeconomic status, physical activ-
ity, snacking, consumption of high-
calorie foods, and time spent watching
television.1,2 Parent feeding practices
during childhood are also potential
determinants for a child's risk of obesity;
however, in older children there may
be differences in how these practices
are related to obesity.3,4 Environmental
factors, such as availability of food, access
to fruits and vegetables, and the lack of
safe areas to engage in physical activity,
are also associated with risk for obesity.1

Schools can provide an ideal setting
for nutrition interventions because
they serve as a focal point to engage stu-
dents, families, educators, administra-
tors, and community members. By
bringing individuals together to support
acommonvision,existingresourcescan
be used to create a sustainable healthy
school environment.5 Thus, there is a
need for comprehensive nutrition pro-
grams spanning the child's home and
school environment.

School-based nutrition interven-
tions enhanced by garden activities
demonstrate greater improvements in
nutrition knowledge and consumption
of, preferences for, and willingness to
taste vegetables compared with those
without those activities.6-11 Moreover,
nutrition education programs that
increase exposure to vegetables and
encourage children to try new foods have
demonstrated improvements in chil-
dren's acceptance, preference, and
willingness to taste vegetables.12-14

Improving the school and home en-
vironments can also make an impact
onhealth behaviors.15 Studies demon-
strate small but statistically significant
increases in fruit and vegetable con-
sumption in the school lunchroom
when a greater variety of these foods
are offered.16 Considering obesity in-
terventionsmoregenerally, theAcademy
of Nutrition and Dietetics17 suggested
that reducing pediatric overweight re-
quiresacomprehensiveapproachincluding
parent educationandmodelingbehavior.
This concept is supported in the Die-
tary Guidelines for Americans 2015–
2020,18 which focuses on improvement

of overall dietary patterns to improve
health.

Although current policies support
the use of collaborative, school-based
approaches to address children'shealth,
more evidence is needed to support the
effectiveness of nutrition interventions
combining classroom education with
environmentalchangessuchas improving
access to nutritious foods, increasing
physical activity, involving parents
and the community, and implementing
wellness policies.19,20 Programs that
integrate theoretical models of behavior
change demonstrate significant im-
provements in nutrition- and health-
related behaviors.21 Consistent with
Social Cognitive Theory (SCT) and
the Social Ecological Model (SEM),
when the target population is over-
weight/obesechildren, long-termobesity
treatmentprogramswithmultiplepoints
of intervention are more likely to
improve body mass indexes (BMIs) than
are programs aimed at obesity preven-
tion.22-27 Although clinicalweight loss
programs are of clear value, obesity
prevention programs at the community
level provide an upstream, population-
based approach to improving children's
health.

Theobjectiveof the current research
was to investigate the effectiveness of a
multicomponent, school-based nutri-
tion intervention, the Shaping Healthy
Choices Program (SHCP), based on the
SCT and SEM, to improve children's di-
etary behaviors and prevent childhood
obesity.28,29 A detailed description of
how these behavior change models/
theories provided the framework for this
intervention can be found elsewhere.30

Briefly, as described in a previous
publication, the tenets of the SCT
were addressed through the SHCP
components, which were aligned with
each of the sectors of the SEM. The hy-
pothesis testedwas that children parti-
cipating in theSHCPwoulddemonstrate
greater improvements in nutrition-
and health-related outcomes compared
with those not receiving the inter-
vention.

METHODS
Study Design

The study design andmethods were re-
ported in a research methods article.30

Four schools in 2 California districts
were randomly selected from a total

pool of 7 schools to participate in a ran-
domized, controlled intervention. Schools
were randomly assigned in fall, 2012
to a control or intervention setting
through random digit generation. The
intervention was implemented during
the 2012–2013 academic year. All pro-
cedures were reviewed and approved
by the University of California Davis
Institutional Review Board, which
determined that this study protocol
was expedited and required a passive
consent process to enroll study partic-
ipants. A policy at 1 of the districts
(Central Valley) required active con-
sent for research. The passive consent
process used to enroll participants in
the other district (Northern Califor-
nia) included a letter with information
about the study and instructions
regarding how to decline to partici-
pate. The active consent process used
in the Central Valley district included
information about the study and
required a parent's signature. Children
received a letter describing the study
with instructions regarding how to
opt out of the study at any time.

Determination of sample size. Sam-
ple sizewas calculated using anticipated
SDs: nutrition knowledge questionnaire,
vegetable preference scores, and BMI
percentile.

Intervention

The SHCP was designed for upper
elementary schoolchildren with the
following objectives: (1) increase nutri-
tion knowledge and use of science pro-
cessing skills; (2) promote availability,
consumption, and enjoyment of fruits
andvegetables; (3) improve dietarypat-
terns and encourage physical activity;
(4) foster positive changes in the school
environment; and (5) facilitate the
development of an infrastructure to
sustain the program. The goal of the
SHCPwas to improve dietary behaviors
and prevent childhood obesity by
improving students' individual factors
and factors in the home and school en-
vironments while simultaneously creating
a community-based support system.30

Five overlapping components
comprised the SHCP: (1) nutrition edu-
cation and promotion, (2) family and
community partnerships, (3) support-
ing regional agriculture, (4) foods avail-
able on the school campus, and (5)
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