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ABSTRACT
Background Afterschool interventions have been found to improve the nutritional
quality of snacks served. However, there is limited evidence on how these interventions
affect children’s snacking behaviors.
Objective Our aim was to determine the impact of an afterschool intervention focused
at the school district, site, family, and child levels on dietary consumption of foods and
beverages served at snack.
Design This was a secondary analysis of a group-randomized controlled trial.
Participants/setting Data were collected from 400 children at 20 afterschool sites in
Boston, MA before (fall 2010) and after (spring 2011) intervention implementation.
Intervention The Out-of-School Nutrition and Physical Activity intervention aimed to
promote fruits, vegetables, whole grains, and water, while limiting sugary drinks and
trans fats. Researchers worked with district foodservice staff to change snack foods and
beverages. Teams of afterschool staff participated in three 3-hour learning collaborative
sessions to build skills and created action plans for changing site practices. The inter-
vention included family and child nutrition education.
Main outcome measures Research assistants observed dietary snack consumption
using a validated measure on 2 days per site at baseline and follow-up.
Statistical analyses performed This study used multivariable regression models,
accounting for clustering of observations, to assess the intervention effect, and
conducted post-hoc stratified analyses by foodservice type.
Results Children in intervention sites had greater decreases in consumption of juice
(e0.61 oz/snack, 95% CI e1.11 to e0.12), beverage calories (e29.1 kcal/snack, 95% CI
e40.2 to 18.0), foods with trans fats (e0.12 servings/snack, 95% CI e0.19 to e0.04), total
calories (e47.7 kcal/snack, 95% CI e68.2 to e27.2), and increases in consumption of
whole grains (0.10 servings/snack, 95% CI 0.02 to 0.18) compared to controls. In post-hoc
analyses, sites with on-site foodservice had significant improvements for all outcomes
(P<0.001), with no effect for sites with satellite foodservice.
Conclusions Results demonstrate that an afterschool intervention can improve
children’s dietary snack consumption, particularly at sites with on-site foodservice.
J Acad Nutr Diet. 2018;118(8):1425-1437.

A
DDRESSING OBESITY PREVENTION IN COMMUNITY
settings early in life is an essential strategy for
population impact, given that obesity prevalence in
the United States has increased steadily over the

past 2 decades. Today, obesity affects more than one-third of
children and youth, and disproportionately impacts minority
and economically disadvantaged children.1-3 Dietary intake
has been strongly linked to childhood obesity via caloric
imbalance,4 particularly due to excess calories from sugary
beverages.5-7 The American Academy of Pediatrics and 2015-
2020 Dietary Guidelines for Americans suggest that children
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limit consumption of sugar-sweetened drinks and 100% juice;
eat a diet rich in fruits, vegetables, calcium, and fiber; limit
consumption of energy-dense foods; and limit portion size.8,9

Afterschool sites are an important community setting for
addressing childhood obesity prevention.10-12 The After-
school Alliance estimates that 10.2 million US children are
enrolled in afterschool programming,13 and 46% of school
foodservice directors report their district provides afterschool
snacks for students.14 In addition, afterschool settings have
the potential to address racial/ethnic and socioeconomic
disparities; the highest participation rates in US afterschool
programming are among low-income, black/African-
American, and Hispanic/Latino children.15

Improving children’s snacking behaviors is a relatively
unexplored area of intervention; however, evidence sug-
gests that investments in this area are worthwhile. Foods
and drinks that children consume outside of traditional
meals make up >25% of their daily consumption,16 and the
nutritional quality of snacks children consume has
declined over the past 3 decades.17 In afterschool settings
more specifically, recent evidence has documented that
snacks do not meet the National Afterschool Association
Healthy Eating Standards.18 The majority of sites served
sugar-sweetened foods and beverages, and fruits and
vegetables were served infrequently.12 Even given these
needs for improvement, afterschool programeprovided
snacks have been shown to be of higher quality than
snacks from home,19 and changes to afterschool sites have
potentially greater reach than working with individual
families.
Although a number of obesity prevention studies have

been situated in afterschool settings, many of these in-
terventions have been limited in duration and scope or
focused exclusively on individual behavior and attitude
change (eg, increasing children’s nutrition knowledge) rather
than environmental approaches (eg, improving the health-
fulness of foods and beverages served on site).20-22 Some
promising interventions have taken a more comprehensive
approach via changes to foods and beverages served in
afterschool sites over a longer time course, but these studies
have not measured changes in foods and beverages
consumed.23-28 Prior studies found that weekly servings of
fruits, vegetables, and water increased and foods with added
sugars and trans fats decreased after afterschool sites
participated in a YMCA-driven learning collaborative.29 There
is also prior evidence of high fruit and vegetable consump-
tion after an afterschool/grocery store partnership interven-
tion.30 This current study fills a gap in the research by
determining whether afterschool interventions that rely on
foodservice operators and vendors, rather than independent
program purchasing or grocery store partnerships, are simi-
larly effective.
The Out-of-School Nutrition and Physical Activity

(OSNAP) intervention is a community-based participatory
research study aimed at the school district, afterschool,
family, and child levels designed to identify and support
sustainable policy and environmental strategies that pro-
mote increased access to and consumption of healthy
snacks and physical activity in afterschool settings.31 This
study is the first of its kind to examine the impact of an
intervention in afterschool settings on children’s dietary
intake when snacks are served. Our hypothesis was that

children who attended intervention sites would have
greater increases in fruit and vegetable and whole-grain
consumption and greater decreases in juice, beverage cal-
ories, foods with trans fats, and total calories than children
who attended control sites. Secondarily, post-hoc stratified
analyses were conducted to determine whether the type of
foodservice operations used for afterschool snack influ-
enced changes in snack consumption.

MATERIALS AND METHODS
Design
The study was a group-randomized controlled trial in 20
afterschool sites in Boston, MA. The flow diagram in Figure 1
shows details on enrollment. Eligible sites enrolled at least 39
children, served elementary grades, and ran throughout the
school year. The study team designated 10 matched pairs,
matching sites first on sponsoring agency (eg, YMCA), then
on size, and finally on foodservice type (eg, on site, satellite,
independent) and physical activity facilities (eg, gym, play-
ground, pool). With only 10 pairs, matching was imperfect,
but it was used to improve the chance of well-balanced
intervention and control groups. One site from each
matched pair was randomized to the intervention condition
by someone not involved in the study using a computer-
based random-number generator after baseline data collec-
tion was complete. Researchers were not blinded to
intervention status; data collectors conducting observations
were blinded. OSNAP was implemented in 10 intervention
sites during the 2010-2011 school year, and 10 sites served as
controls. The control group was offered a similar intervention
during the subsequent 2011-2012 school year. The trial was
powered with the primary outcome of increased moderate
and vigorous physical activity,31 with secondary outcomes of
improved quality of food and beverage consumption. All
human subjects study protocols were approved by the Har-
vard T.H. Chan School of Public Health Office of Human
Research Administration (trial registration: ClinicalTrials.gov
ID: NCT01396473).

Study Population
All children 5 years and older attending the 20 afterschool
sites were eligible to participate in a direct observation
protocol to evaluate the intervention impact on dietary
intake. At baseline, trained research assistants obtained
parents’ or guardians’ written informed consent and verbal
child assent for participating in dietary intake observa-
tions. Parental consent was obtained for 52% (n¼596) of
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Research Question: What is the impact of an afterschool
intervention on children’s snack consumption?

Key Findings: The group randomized controlled trial found
that children in intervention sites had significantly greater
decreases in consumption of juice (e0.61 ounces/snack),
beverage calories (e29.1 calories/snack), foods with trans fats
(e0.12 servings/snack), and total calories (e47.7 calories/
snack), and greater increases in consumption of whole grains
(0.10 servings/snack) compared to controls.
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