
TBM ORIGINAL RESEARCH

Intervention leads to improvements in the nutrient profile
of snacks served in afterschool programs: a group ran-
domized controlled trial
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Abstract
Widely adopted nutrition policies for afterschool
programs (ASPs) focus on serving a fruit/vegetable daily
and eliminating sugar-sweetened foods/beverages. The
impact of these policies on the nutrient profile of snacks
served is unclear. Evaluate changes in macro/
micronutrient content of snacks served in ASPs. A 1-year
group randomized controlled trial was conducted in 20
ASPs serving over 1700 elementary-age children. Inter-
vention ASPs received a multistep adaptive framework
intervention. Direct observation of snack served was col-
lected and nutrient information determined using the
USDA Nutrient Database, standardized to nutrients/
100 kcal. By post-assessment, intervention ASPs reduced
total kcal/snack served by 66 kcal (95CI −114 to
−19 kcal) compared to control ASPs. Total fiber (+1.7 g/
100 kcal), protein (+1.4 g/100 kcal), polyunsaturated fat
(+1.2 g/100 kcal), phosphorous (+49.0 mg/100 kcal),
potassium (+201.8 mg/100 kcal), and vitamin K
(+21.5 μg/100 kcal) increased in intervention ASPs, while
added sugars decreased (−5.0 g/100 kcal). Nutrition
policies can lead to modest daily caloric reductions and
improve select macro/micronutrients in snacks served.
Long-term, these nutritional changes may contribute to
healthy dietary habits.
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INTRODUCTION
Over the past decade, afterschool programs (ASPs)
have been recognized as a setting, outside of the reg-
ular school day, with the potential to address child-
hood obesity. As one component of this effort, ASPs
have been called to change the nutritional quality of
snacks served to the millions of children enrolled in
their programs nationally [1–4]. Efforts have largely
focused on the development and adoption of policies
that clearly define the types of foods and beverages
ASPs can serve daily for snacks. These policies mostly
emphasize serving fruits and/or vegetables daily,

while eliminating sugar-sweetened foods and
beverages.
The most widely adopted nutrition policies for

ASPs are the Healthy Eating (HE) Standards from
the National Afterschool Association [3, 5] which call
on programs to, on a daily basis, (1) serve a fruit or
vegetable; (2) offer water at the table and has water
accessible at all times; (3) serve no candy or other
foods that are primarily sugar-based; (4) serve no
beverages that are primarily sugar-based; and (5)
avoid foods and beverages made with artificial ingre-
dients (sweeteners, flavors, or colors). Intervention
studies have shown that ASPs can effectively work
toward achieving the HE Standards and that they
can do this without increasing the costs associatedwith
purchasing more healthful snacks [6–10]. Moreover,
direct observation has shown that, when children are
served more healthful snacks like fruits and vegeta-
bles, they consume them [6, 10].
Recently, an intervention focused on capacity build-

ing with ASPs to develop menus that met the HE
Standards and identifying low-cost outlets to purchase
snacks reported that programs can make substantial
changes in the types of foods and beverages served
[11, 12]. Although the HE Standards do not specify
the energy value or micronutrients or macronutrients
of snacks, understanding how changes in the foods
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Implications
Research: Snacks served in ASPs can have an
important public health impact on the macro and
micronutrient intake of the millions of children
enrolled nationwide.

Practice: Afterschool program providers require
support to assist them with meeting snack nutrition
policies.

Policy: Continued efforts should be made to con-
solidate nutrition guidelines for ASPs that focus on
guiding snack purchases that have the most poten-
tial public health impact.
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and beverages served relate to improvements in the
overall caloric value, as well as the macronutrient and
micronutrient content of snacks is necessary. Such
information is valuable as programs across the nation
look toward achieving nutrition-focused policies in
ASPs to help contribute to solutions for childhood
obesity [13, 14]. The purpose of this study was to
evaluate the changes in total calories and macronutri-
ent content of the foods and beverages served to chil-
dren attending ASPs that were part of a group ran-
domized controlled trial focused on achieving the HE
Standards [12]. A secondary goal was to evaluate
changes in the micronutrients of snacks served.

METHODS
A complete description and overview of the study can
be found elsewhere [12]. For this study, ASPs were
defined as child care programs operating immediately
after the school day, every day of the school year for a
minimum of 2 h. Programs had to serve a minimum of
30 children of elementary age (6–12 years) and could
operate in a school, community, or faith setting. Pro-
grams had to provide a snack, homework assistance/
completion time, enrichment, and opportunities for
physical activity to participate in this study [15]. Pro-
gram eligibility consisted of operating within 1.5-h
drive from the university and classification as an ASP
as defined above. Across the 20 ASPs, mean enroll-
ment was 88 children (range 30 to 162). Programs that
were singularly focused (e.g., dance, tutoring) and/or
physical activity focused (e.g., sports, activity clubs),
were not eligible for participation. All children en-
rolled, staff, and ASP leaders in the programs were
eligible to participate in the study. A total of 20 ASPs,
representing 13 different organizations were randomly
selected from an existing registry of 535 ASPs in South
Carolina and invited to participate in an intervention
targeting healthy eating and physical activity –Making
Healthy Eating and Physical Activity Policy Practice
[12]. Of the 535 programs, 376 met the eligibility
criteria—76 did not operate Mon-Fri, 53 enrolled fewer
than 30 children, and 30 did not have sufficient infor-
mation to evaluate eligibility. The information present-
ed represents baseline (March-April 2013) and first
year outcomes (August 2013 to May 2014) snack in-
formation. Five programs received federal or state
reimbursement for snacks. All study procedures were
approved by the university’s Institutional Review
Board. Additional nutrition outcomes associated with
this study are reported elsewhere [11].
The design of the study was a group randomized

controlled trial. The 20 ASPs were randomized into
one of two conditions: (1) intervention or (2) control
group. Randomization to intervention versus control
groups was performed after baseline data collection,
during June 2013. Programs were match-paired based
on enrollment size, and average number of days per
week a fruit or vegetable was served. In order to
minimize contamination, ASPs within the same orga-
nization were matched with ASPs from other

organizations and were all randomized to the same
condition. Once an ASP from within an organization
was randomized to the intervention or control group,
all other ASPs from this organization were also desig-
nated to this group. Enrollment size was selected as a
matching variable to assure comparable group com-
position on a marker of organizational complexity
(e.g., an ASP of 30 children is less complex than an
ASP serving >150 children/day). Fruit and vegetable
servings were identified as pertinent matching vari-
ables because they were the primary outcomes of
interest. Randomization was conducted by study staff
using a random number generator. Descriptive char-
acteristics of the intervention and control groups at
baseline are provided in Table 1.

Intervention
A detailed description of the Strategies To Enhance
Practice for Healthy Eating (STEPs-HE) conceptual
framework can be found elsewhere [16]. In brief, the
STEPs-HE conceptual framework involves a multi-
step, adaptive approach to incorporating healthy eat-
ing strategies into daily routine practice. The frame-
work was informed by the authors’ extensive empirical
work [12–14, 17–20] conducted within this setting, as
well as their practical experience working with ASP
organizations. The approach consists of identifying
essential ASP characteristics that represent fundamen-
tal building blocks that function as necessary program-
matic components to achieving full integration of
healthy eating strategies and eventual achievement of
the Healthy Eating (HE) Standards [4, 5].
The STEPs-HE approach departs from traditional

intervention models that are based on a predefined
package of intervention components all provided
identically to those individuals or settings allocated to
a treatment condition [21]. The STEPs-HE conceptual
framework recognizes that each ASP is unique and,
therefore, will require some similar and some different
resources/strategies to achieve the HE Standards (i.e.,
there is no Bone size fits all^ intervention). The ap-
proach taken in STEPs-HE is one where some degree
of local site-level tailoring will occur that is both re-
sponsive and adaptive to the characteristics of each
ASP. [22] This assists with the local relevancy of the
healthy eating strategies and subsequent uptake/
integration of them within daily practice. STEPs-HE
is designed so that any one ASP can enter anywhere
along the continuum from lower to higher levels of
capacity, with the understanding that some ASPs will
enter at a lower level indicating the need for greater
technical assistance to achieve the HE Standards ver-
sus those programs that enter at a higher level. STEPs-
HE was informed from a systems framework for trans-
lating childhood obesity policies into practice in ASPs
[14], the principles of community-based participatory
research [23], the theory of human motivation [24],
nonspecific hypothesis in psychotherapy [25, 26], and
adaptive interventions [27].
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The STEPs-HE [16] framework initially targets the
program leader for integrating the HE Standards into
routine practice. Implementing STEPs-HE includes
(1) the identification and/or development of a
schedule/menu of daily/weekly snack offerings, (2)
following the developed schedule/menu, (3)
budgeting the amount for snacks (either daily cost
per snack per child per day or annual budget), and
(4) determination of where snacks are purchased (i.e.,
location). These steps are consistent with requirements
outlined by the USDA to receive federal reimburse-
ment for snacks and help program leaders identify
what snacks align with the HE Standards while also
accommodating their budget [28]. For ASPs who have
not implemented these steps, technical assistance is
provided by research staff, initially focused on devel-
oping a 2- or 4-week rotating snack menu that clearly
defines the snacks to be served and their respective
serving size, as well as determining challenges associ-
ated with serving the menu-specified snacks. For ASPs
without knowledge of snack expenditures, monthly
snack purchase receipts were collected and subsequent
computation of monthly and per snack/child/day
costs were performed. Where ASPs were identified
as having a limited budget and/or were purchasing
snacks from retailers where the retail cost of snacks
that meet the HE Standards is prohibitive, support was
provided to link ASPs with an existing network of
grocery stores that provide a discount on snacks to
ASPs that meet the HE Standards [6, 14, 29]. Where
access to a partner grocery store was not feasible, most
likely due to travel distance, alternative food purchas-
ing outlets, such as more conveniently located grocery
stores not currently part of the partnership or large
bulk warehouse stores, were identified to assist ASPs in
maintaining snack expenditures while meeting the HE
policies.
Trainings for the intervention ASPs, conducted by

Policy to Practice in Youth Programs staff (P2YP.org, a
service organization for professional development
trainings for ASPs), occurred at the beginning of the
school year (August 2013) and lasted approximately
3 h, along with 4 (3 in the fall separated by 3 to 4 weeks
and 1 in Jan/Feb) booster sessions per intervention
ASP. Booster sessions included a walkthrough with
the program leader to review opportunities to meet
the HE Standards and happened concurrently with a
review of physical activity. For the boosters, research
personnel, program leaders, and staff convened a 20-
to 30-min meeting immediately following the end of
the ASP to discuss areas that were consistent and
inconsistent withmeeting theHE Standards. Strategies
to address challenges were agreed upon and imple-
mented in subsequent days. Follow-up technical sup-
port phone calls were completed 2 weeks after the
booster session. These calls provided additional tech-
nical assistance for agreed upon strategies and moni-
tored progress toward meeting program HE Stan-
dards. Consistent with routine practice, the control
ASPs did not receive any formal trainings related to
snack purchasing during this time.

Measures
Direct observation and classification—The types of foods
and beverages served as snack were recorded via di-
rect observation by trained research personnel [6, 30].
Each ASP was visited on four nonconsecutive unan-
nounced days between March and April 2013. At the
start of snack, the trained observer recorded the brand
name(s), size, and packaging, where appropriate, of the
foods and beverages served as snack for that day.
Foods and beverage items served as snacks were clas-
sified according to existing categories for snacks and
beverages [13, 31], sugar-sweetened beverages (e.g.,
soda, powered drink mixed, sport drinks), dairy food
unsweetened (e.g., string cheese), dairy food sweet-
ened (e.g., Trix® yogurt), milk unsweetened (nonfat,
1 %, 2 %, and whole), milk sweetened (e.g., chocolate,
strawberry), 100 % fruit juice, salty flavored snacks
(e.g., Doritos®, Chex Mix®), salty unflavored snacks
(e.g., pretzels, plain corn tortilla chips), desserts (e.g.,
cookies, Pop-Tarts®), candy (e.g., chocolate, frozen
treats), nonfruit fruit (e.g., Fruit Roll-Ups®; fruit leath-
er), prepackaged fruit (e.g., applesauce, fruit in syrup),
cereal sugar-sweetened (e.g., Fruit Loops®); cereal
unsweetened (e.g., Cheerios®), and fruits and vegeta-
bles (e.g., fresh, frozen, dried) recorded separately.
Water was recorded if programs provided water in
cups or bottles during snack time. All foods and bev-
erages were divided into the following three categories
for analysis—foods, dips, and beverages. Inter-rater
agreement on the individual food items served during
snack was 98.4 % (kappa 0.98) across 133 reliability
observations of snacks.
Nutrient analysis—All foods and beverages served for

snack were identified in the USDA Nutrient Database
with corresponding values for macronutrients and
micronutrients extracted [32]. The macronutrient and
micronutrient composition for each food and beverage
were estimated based on the serving size observed
during the program. Where serving sizes were not
available, such as handfuls of pretzels served on a
paper towel, a standard snack serving size was used
that was based on snack serving sizes observed in
previous ASP studies [7, 9, 20, 33, 34]. All macronu-
trients and micronutrients were standardized to repre-
sent the amount per 100 kcal [35, 36].
Additionally, at baseline the Healthy Afterschool Ac-
tivity and Nutrition Document (HAAND) was collect-
ed on all 20 programs. [12, 17] The HAAND is col-
lected from a single day site visit by a trained research
assistant that includes direct observation of foods and
beverages served, a semistructured interview with the
program leader, and written document review. Only
the nutrition portion of the HAAND is presented in
this study.

Statistical analysis
All analyses were performed using Stata (v.13.0, Col-
lege Station, TX). Initially, descriptive statistics (means
and standard deviations) were computed for all foods,
dips, and beverages observed. Secondly, the daily
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average macronutrient and micronutrient content of
all of the components of the snack as it was intended to
be served were summed to represent the total snack
nutrient profile for programs when a food, dip, and
beverage were served to children on a given day.
Primary comparisons were made for overall energy
(kcals) andmacronutrient content and secondary com-
parisons made for micronutrients for foods, dips, bev-
erages, and total snack between intervention and con-
trol ASPs weremade usingmixedmodel linear regres-
sions, adjusting for multiple days of observation occur-
ring within each programs across time.

RESULTS
The baseline characteristics of the intervention and
control programs are presented in Table 1. Interven-
tion and control programs were equivalent on all char-
acteristics except for four intervention programs hav-
ing a written policy that used explicit language versus
only a single control program, four control programs
using some form of nutrition education versus none in
the intervention, nine intervention programs having
access to a food preparation sink not located in a
bathroom versus four control programs, and control
programs serving more African American children.
Information on the most commonly observed foods,
dips, and beverages served at baseline and post-
assessment are presented in Table 2. At baseline, the
two most commonly observed foods for both groups
was low-nutrient density desserts (30–32 %) and fla-
vored salty snacks (23–27 %). For beverages, the most
commonly observed beverage for the control pro-
grams was water (33 %), whereas intervention pro-
grams top beverage served as powdered-drink mixes
(58 %). For control ASPs, relatively no changes were
observed in the types of foods or beverages served at
post-assessment. In contrast, the top five foods served
by intervention ASPs at post-assessment were altered
substantially to include fruit, vegetables, unflavored
salty grains, flavored salty grains, and dairy. Similar
changes were observed for the beverages, with inter-
vention ASPs top five beverages at post-assessment
being water, unflavored milk, and 100 % juice.
The descriptive statics for macronutrient and micro-

nutrient profile of the snacks (i.e., foods, dips, and
beverages) served at baseline and post-assessment
can be found in Table 3. Information for foods, dips,
and beverages, separately, can be found in the supple-
mental online tables. At baseline, the only differences
(p<0.05) between intervention and control programs
were with three minerals (i.e., magnesium, phospho-
rous, and potassium) for the beverages and a single
vitamin (i.e., riboflavin) for the total macro/
micronutrients combined. For the overall macronutri-
ent profile of snacks served (i.e., sum of the food, dip [if
present], and beverage [if present]), by post-assessment
intervention programs served snacks with fewer kcals
(−66 kcal, 95CI −114.13 to −18.74), more protein
(+1.4 g/100 kcal, 95CI 0.21 to 2.59), polyunsaturated
fat (+1.2 g/100 kcal, 95CI 0.23 to 2.22), fiber (+1.7 g/

100 kcal, 95CI 0.59 to 2.79), and less added sugars
(−5.0 g/100 kcal, 95CI −9.50 to −0.49). For
micronutrients, intervention programs were serving
snacks with more phosphorous (+49.0 mg/100 kcal,
95CI 17.82 to 80.26), potassium (+201.8 mg/100 kcal,
95CI 38.80 to 364.88), and vitamin K (+21.5 μg/
100 kcal, 95CI 8.68 to 34.36).
For foods, by post-assessment intervention pro-

grams were serving foods with fewer kcals (−99 kcal,
95CI −131 to −76.6), higher protein (+0.8 g/100 kcal,
95CI 0.07 to 1.43), less monounsaturated fat (−0.4 g/
100 kcal, 95CI −0.80 to −0.05), higher fiber (+1.6 g/
100 kcal, 95CI 0.84 to 2.26), and less added sugars
(−3.9 g/100 kcal , 95CI −5.6 to 2 .1 ) . For
micronutrients, intervention programs were serving
foods with increased magnesium (+9.3 mg/100 kcal,
95CI 3.36 to 15.19), phosphorus (+24.8 mg/100 kcal,
95CI 8.52 to 41.15), and potassium (+191.2 mg/
100 kcal, 95CI 88.45 to 293.95), decreased folate
(−48.5 μg/100 kcal, 95CI −85.07 to −11.9), and in-
creased vitamin K (+24.5 μg/100 kcal, 95CI 8.72 to
40.24). For dips, no analyses were conducted due to
too few observations of dips served in the intervention
(observations=7) at baseline and in the control group
at baseline (observations=2) and post-assessment (ob-
servations=0). By post-assessment, intervention pro-
grams served beverages with more protein (+1.6 g/
kcal, 95CI 0.63 to 2.60) and less total (−13.4 g/100 kcal,
95CI −19.84 to −6.89) and added sugars (−9.3 g/
100 kcal, 95CI −14.39 to −4.21). For micronutrients,
intervention programs were serving beverages with
more calcium (+41.3 mg/100 kcal, 95CI 4.48 to
78.13), phosphorous (+40.6 mg/100 kcal, 95CI 10.15
to 70.97), potassium (+79.2 mg/100 kcal, 95CI 21.25
to 137.19), zinc (+0.2 mg/100 kcal, 95CI 0.03 to 0.28),
riboflavin (0.1 mg/100 kcal, 95CI 0.03 to 0.15), vita-
min B6 (+0.02 mg/100 kcal, 95CI 0.01 to 0.04), folate
(+6.5 mg/100 kcal, 95CI 0.54 to 12.39), and less mag-
nesium (−25.2 mg/100 kcal, 95CI −38.64 to −11.72)
compared to beverages served in the control ASPs.

DISCUSSION
This is one of the first studies to evaluate changes in the
nutrient profile of foods and beverages served for
snack in ASPs. Our findings indicate that as ASPs
work toward meeting national standards for the types
of snacks they serve, these efforts can result in a mod-
est reduction of the overall caloric content of the snack
provided, while improving select macronutrients and
micronutrients. These changes, in the long term, may
contribute to healthier dietary habits and provide fur-
ther evidence of the important role ASPs play in ad-
dressing childhood obesity by proving access to
healthy choices for snacks.
Of interest was that as programs changed their daily

snack offering to serve more fruits and vegetables each
day, the number of dips served alongside increased
substantially (see Table 2 and 3). In turn, the caloric
contribution of dips increased by ∼50 kcal, while the
caloric contribution of foods and beverages reduced
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by ∼105 and ∼18 kcal, respectively. The two most
popular dips in the current study were low-fat ranch
dressing served with vegetables and peanut butter
served with fruit. Recent studies have suggested that
dips help young children to consume vegetables and,
therefore, may be useful in getting children to eat the
provided snack [37, 38]. However, the introduction of
a dip may offset the overall caloric reduction gained
from serving fruits, vegetables, and water. Thus, it is
important for providers and policy makers to under-
stand that increasing fruit and vegetable servings with-
in ASPs may introduce other food items, not typically
observed (i.e., dips), and with this potentially minimize
the energy reduction the policies were originally de-
signed to address. Emphasizing low calorie dips, such
as salsa or fat-free Italian dressing, may help ASPs
reduce caloric intake while still allowing for the inclu-
sion of dips. Over one third of the dips observed in the
intervention ASPs were hummus or peanut butter,
both of which are good sources of protein and fiber.
The intervention sites saw significant increases in both
the protein and fiber content of snacks served. Since
protein and fiber are satiating [39, 40], inclusion of
these dips has the potential to reduce caloric intake at
later meals, such as dinner, resulting in lower overall
daily energy intake. Additionally, high fiber intake is
associated with low visceral adiposity and biomarkers
of inflammation in adolescents [41]. The new higher
fiber snacks may lead to improvements in these over
time.
While reductions in overall caloric density of the

snacks were observed, the reduction wasmodest. Prior
studies [42, 43] have shown that fruit and vegetable
intake displaces energy intake from non-fruit and veg-
etable sources, with overall caloric intake remaining
stable. A recent study [9] in YMCA ASPs reported a
similar change in overall energy from 300 to 267 kcal
per snack per child per day from the adoption of snack
nutrition policies. Of note is the substantial increase in
potassium content of the snacks served in the interven-
tion group in the current study. Potassium has been
identified as a nutrient of concern from the 2010 Die-
tary Guidelines [44]. Specifically, some children may
gain additional health benefits from increasing dietary
potassium [44]. Along with potassium, the US Dietary
Guidelines have identified three other nutrients of
concern: fiber, vitamin D, and calcium. The present
intervention increased two (fiber and potassium) of the
four nutrients of concern. While the intervention pro-
grams saw an increase in calcium and control pro-
grams saw a decrease, these changes were not signifi-
cantly different and were largely due to the increase in
milk being served in the intervention ASPs. Future
interventions could find ways to encourage consump-
tion of calcium-containing snacks that are low in satu-
rated fat and do not have added sugar such as almonds,
low-fat string cheese, or oranges. However, it is impor-
tant to note that some of these food items may be cost
prohibitive to many ASPs [6, 12, 45].
There are numerous strengths to this study that

includes the group randomized controlled trial design,

large sample size of ASPs, and direct observation of
foods, dips, and beverages served. However, several
limitations were present. First, the direct observation
protocol and the number of children served snack at
the same time in a program precluded the ability to
determine whether some children ate one or more
snacks on any given day. Second, no information was
collected on plate waste; thus, all estimates reflect what
is served not what children actually consumed. Nev-
ertheless, based on previous studies, children consume
snacks that are served, regardless of the type [6, 10].
Third, given the limited micronutrient information on
many nutrition labels is limited, this information was
extracted from the USDA database. The values within
the database are not brand specific but represent aver-
ages of several brands. Despite these limitations, this
study represents one of the largest conducted to date
on changes in nutrient profiles of snacks served in
ASPs. Nevertheless, more research is necessary to
understand the contribution of snacks to overall daily
energy intake and its relation to body weight.
In conclusion, this study found that modest reduc-

tions in overall energy and improvements in select
macronutrients and micronutrients can be achieved
in ASPs working toward achieving national endorsed
nutrition policies for snacks. This holds considerable
promise for the impact such changes can have in
contributing to solutions to address childhood obesity.
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