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Abstract
Objective—Describe the development and evaluation of the “Healthy-Lunchbox-Challenge”
(HLC), a nutrition program targeting staff/parents/children in summer day camps (SDCs).

Methods—Single group, pre/post-assessment design was utilized during summer-2011(baseline)
and 2012 (intervention). Four community-based SDCs in South Carolina participated. Intervention
components were applied over the 11 week SDC program (2012) and consist of: 1) parent/staff
education on “Building-a-Better-Lunchbox”, 2) child/staff incentive program. Child/staff foods/
beverages were assessed via direct observation (1,977 children; 241 staff). Percentages of foods/
beverages brought by children/staff during intervention were compared to baseline measures using
mixed-effects regression models.

Results—The percentage of children bringing fruits/vegetables/water increased from 31%–42%
(p = 0.00), 5%–16% (p = 0.00), and 47%–60% (p = 0.00) from baseline to post-assessment. Staff
fruits/vegetables increased from 30%–47% (p = 0.03), 9%–22% (p = 0.03). A slight decrease was
observed for staff water (64%– 58%), however this was not statistically significant. Decreases in
low-nutrient-dense foods/beverages were also observed.

Conclusions and Implications—The HLC represents a low-cost, innovative way to influence
the nutritional content of child/staff foods/beverages in SDCs.
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INTRODUCTION
Summertime, seen as a respite for children from the school year routine, is also the time of
the most rapid weight gain in youth 1. A primary factor in unhealthy weight gain observed
during summer months is the increased availability/consumption of high-calorie foods 2.
Summer day camps (SDCs), seasonal recreational programs providing day long (8am–5pm)
child-care during the 8–11weeks of summer, offer a unique opportunity to influence the
foods and beverages children consume during this time. Approximately 14.3 million
children attend SDCs annually 3, thus SDCs are a potentially high reach setting that can
influence children’s eating habits. The National Afterschool Association (NAA) released
Healthy Eating Standards (April, 2011) for SDCs to ensure foods and beverages consumed
support lifelong health of children. These standards specify children consume a fruit,
vegetable, and water daily during SDC while avoiding sugar-based foods and beverages
(e.g. candy, non-100% juices) 4. The standards emphasize the role of staff promotion of
healthy dietary habits and the importance of providing parents with food guides supporting
healthy eating standards. Currently, the extent to which SDCs are meeting these standards is
unknown.

Less than ten percent of the 21 million children receiving free or reduced price lunches
during the school year participate in the USDA Summer Food Service Program5, 6, leaving
parents the responsibility of packing foods and beverages during SDC. Of the studies
targeting foods and beverages packed by parents in other settings (e.g., child-care,
afterschool programs) 7–98, there has been little to no improvement in fruits, vegetables,
whole grains, and/or water. This lack of improvement in the foods and beverages packed by
parents suggest the need for innovative strategies to influence what parents pack for SDC.
Therefore, the purpose of this paper is to describe the development and evaluation of the
Healthy Lunchbox Challenge (HLC), an innovative, theory and incentive-based program to
influence the amount of fruits, vegetables, and water brought to SDC by children. As a
secondary outcome, the HLC also targeted the foods and beverages brought by staff.

METHODS
Participants

Four large-scale community-based SDCs in central South Carolina participated in the study
during the summer 2011(baseline) and 2012 (intervention). Site level demographics were
assessed for each school district served by the SDCs using the South Carolina Department of
Education’s yearly free and reduced lunch eligibility reports. The average percent of
children eligible for free or reduced lunch across the four sites was 50%, with a range of
32% to 86%. None of the SDCs were receiving federal reimbursement for meals or snacks.
Parents were informed of study procedures through orientation packets, newsletters, and
through information posted at each SDC location. Due to the observational nature of this
study, participants provided passive consent for the recording of foods and beverages. All
procedures were approved by the University of South Carolina’s Institutional Review Board
for the Protection of Human Subjects.

Intervention Components
The HLC was grounded in behavioral choice theory (BCT) 10 and goal-setting theory 11.
The concept of group goal setting, a key component of the HLC, has been shown to be an
important mediator of group task performance11. Additionally, studies employing BCT
principles and constructs of goal-setting theory indicate that behavior change may be more
likely when messages target increases in positive recommended behaviors (e.g., packing
fruits, vegetables, and water) rather than messages restricting behaviors (e.g., do not pack
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sugar-sweetened beverages, chips, or candy) and clear goals are set to achieve 11– 13.
Focusing on recommended behaviors has the potential to elicit substitutions where fruits,
vegetables, and water are brought to SDC, and conversely, untargeted reductions in packing
non-recommended items, such as chips or soda occur13. Additionally, rewards (identified by
each SDC) were used to provide incentive for children and parents to pack fruits, vegetables,
and water daily. These approaches served as the theoretical foundation upon which the HLC
was created. Considering the lack of onsite refrigeration dairy products were not specifically
targeted.

Weekly meetings from March-May 2012 identified strategies to influence parental and staff
decisions regarding foods and beverages packed for each day of SDC. From these meetings,
two intervention components were developed: 1) parent and staff education and 2) child and
staff incentive program. Healthy eating education materials included a description of the
HLC mission and procedures, a “Building a Better Lunchbox” guide to choosing foods and
beverages that supports healthy eating standards (Figure 1) and tips on making
recommended purchases at lower cost (Figure 1). The second component of the HLC was
designed to influence parental decisions of foods and beverages purchased for SDC through
child incentives, with the assumption that incentives would motivate children’s request for
fruits, vegetables, and water to be packed daily. Children were informed about the HLC
during daily assembly and/or by their group counselors. Points were tallied by SDC staff,
within pre-determined groups (i.e. K-1st, 2nd –3rd) prior to morning snack (children brought
food for the entire day) to ensure all possible points were given before snack consumption.
To record points, staff asked children to show any fruits, vegetables, and water they had
brought for the day. To account for varying group sizes, group points were tallied as total
percentage for each category. A maximum of 3 points (i.e., 1 for fruits, 1 for vegetables, and
1 for water) were awarded regardless of the total number of items brought in any given
category. Group points were displayed on a 4′×3′ marker board located at the check in/out
area. Prizes were awarded to groups with the highest points at the end of each week. The
NAA Healthy Eating Standards also emphasize the role staff play in nutrition promotion
and modeling 4, therefore staff were also encouraged to participate in the HLC.

Process Evaluation Measures
Trained research staff conducted one, 30 minute training for SDC directors showing how to
record, input, calculate, and display points daily. Technical support consisted of weekly
communications and site visits where field notes were recorded to identify and resolve
implementation errors, such as incomplete/missing recordings. Electronic recording forms
provided to SDC directors enabled them to calculate age group percentages. Recording
forms were evaluated weekly by trained research staff for accuracy. To quantify reach,
trained research assistants spoke with parents throughout the study duration to evaluate the
extent of their knowledge about the HLC. Staff were provided with written evaluation forms
(developed by researchers) on the HLC (including discrete and open ended questions)
following program completion.

Procedures
The HLC was initiated within the first two weeks of SDC. Each SDC program operated
Monday through Friday (7:30am–6pm) for 11 weeks; with group observations took place
during weeks 6–9. Each SDC site grouped children daily based on grade level. Based off of
weekly camper enrollment, either multiple grade levels were combined (i.e., K-1, 2–3, 4–5)
or each grade had its own designated group. Observation groups of children were randomly
selected using a stratified sampling procedure, where subsamples of children were randomly
selected from each designated grade-level, ensuring observation of the foods and beverages
of at least 75% of the children in any given grade level. Two groups of trained data
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collectors observed four age groups across two SDC sites daily for 16 days. Trained research
assistants recorded all food and beverage items brought to SDC by children and staff on an
observation form developed from existing direct observation tools for the child-care centers
and elementary schools 14, 15 and modified for SDC settings. Categories of foods and
beverages (displayed in Table) were classified using existing protocol (i.e.; classification
based on nutrient content of foods/beverages) 16 and modified for SDC settings. Children
brought all of their foods and beverages for the day with them daily; therefore, trained
research assistants recorded all items in each child’s lunchbox at the start of first snack
(approximately 9am). Staff food and beverage items were recorded during each snack
(morning and afternoon) and lunch time. Estimation of portion sizes in plastic bags and
storage containers is unreliable 14; therefore, a child’s food was recorded as item present.
For example, if a child brought 2 juice boxes, this was recorded as a child bringing a juice
box (i.e., present). Primary outcomes of interest were the proportion of children and staff
bringing fruits, vegetables, and water to SDC.

Inter-Observer Reliability
Observers received a two hour classroom training to become familiarized with data
collection protocol/operational definitions and 8 field-based trainings to practice food and
beverage assessments. Inter-observer reliability of categories was estimated using weighted
kappa (κw) and percent agreement. Percent agreement ranged from 77% to 100% (median
91%) and κw ranged from 0.22 to 1.00 (median 0.66) across all food and beverage
categories. For the primary outcomes of fruit, vegetables, and water, percent agreement
ranged from 94% to 97% and κw ranged from 0.71 to 0.87, indicating a high level of inter-
observer reliability. Low κw or percent agreement were due to the limited occurrence (< 5%
of observations) of specific food and beverages observed (e.g., meat sandwiches on brown
bread, milk).

Statistical Analysis
Snack category percentages [(food type/total staff or total children)*100] were calculated
separately for children and staff for baseline and post assessment and were compared
through a mixed-effects regression model. Data was analyzed using STATA/SE 11.0
(College Station, TX).

RESULTS
A total of 1,977 children and 241 staff were observed over 43 days across 4 sites. An
average of 20.4 (range 6 to 43) children and 3.0 (range 1 to 7) staff were observed for a
single group. Outcomes from the mixed-effects regression model for all foods and beverages
observed for children (K-5th) and staff are presented in Table below. For children, there
were improvements in each of the main outcomes of interest, with a 12% increase in amount
of fresh fruit (p = 0.00) being brought to SDC from baseline to post-test, an 11% increase in
vegetables (p = 0.00) and a 14% increase in water (p = 0.00). Although not directly targeted
by the HLC, significant decreases were seen in several low-nutrient-dense foods and
beverages with a 15% decrease in chips (p = 0.00) brought to SDC by children, as well as a
13% decrease in non-100% fruit juices (p = 0.00). A secondary analysis yielded some
variance in percent change of food and beverage categories across age groupings, however,
the direction and magnitude of change for all primary outcomes of interest remained
constant (Table).

For staff, increases were seen for fruits and vegetables brought to SDC. An 18% increase in
fruits (p = 0.03) was observed from baseline to post-test and a 13% increase in vegetables (p
= 0.03). There was a 5% decrease in the percentage of water brought by staff; however this
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was not statistically significant. Observations showed a significant decrease of 31% in chips
(p = 0.00) brought to SDC by staff and a 6.4% decrease in soda (p = 0.08). Targeted
improvements and untargeted reductions from baseline to post-test are shown in Figure 2.

Process Evaluation
Of the 243 parent contacts, 69% of parents were aware of the HLC. Weekly percentages
indicating awareness of the HLC ranged from 48% (week 1) to 97% (week 5). Staff surveys
indicated they were informed/trained on the HLC and that the majority of staff reported
wanting to be good role models and were actively involved in the HLC. Seventy percent of
staff felt children were interested in the HLC; however, common explanations given for the
lack of interest by children were that the prizes (e.g., lunchbox shaped pins with “HLC”
initials) were not motivating, or that some age groups (e.g., K, 1st) were too young to
understand and be interested in the challenge. Staff felt the HLC challenge encouraged them
to bring healthier foods and beverages and that they felt more energetic after doing so. The
most common responses when asked for suggestions for future HLC improvements were to:
1) add additional prizes, 2) add more food types (e.g., whole grains) that count toward points
and 3) increase parental involvement. In addition to recording/reporting inconsistencies
observed by researchers, some SDC staff also reported the lack of uniformity in awarding
prizes.

DISCUSSION
The increases seen in fruits and vegetables along with decreases in non-recommended foods
for both children and staff are consistent with concepts of the BCT 17–20. Findings suggest
there were substitutions of non-recommended foods and beverages for those that were
recommended (e.g., fruit or vegetables for chips). While the percentage of staff that brought
water on a daily basis decreased, so did other beverages. In fact, decreases were seen in all
beverages other than 100% fruit juice from baseline to post-test for staff. Decreases in each
beverage category indicate that staff were not consuming beverages in front of children as
often as seen at baseline; therefore, refraining from drinking non-recommended beverages
shows positive changes in role modeling behaviors.

This study is the first to implement and evaluate a SDC program aimed at meeting
benchmarks set forth by the NAA Healthy Eating Standards. Other studies targeting food
choice behaviors of parents in regards to their children have shown minor success8. While
previous studies targeted parents through direct communication or handouts, they lacked the
incentive based program, like the one described herein, aimed at motivating children to
request healthier foods and beverages. Incentives were intended to provide continuous
exposure to messages regarding the importance of packing recommended foods and
beverages and to create an atmosphere where children were motivated to bring these items
to receive recognition. Child motivation, coupled with parental education, was potentially
the driving force of parental decisions to pack healthier foods and beverages.

Strengths of this study include the community-based participatory approach, integration of
the program into the normal SDC routine, use of existing parent communication methods,
collection of a large number of foods and beverages, use of direct observation and the
extensive time frame of daily observations (i.e., ensuring that each snack/meal was
observed), sample size, and theoretical foundation to the HLC. Additionally, the use of
multiple process evaluation measures allowed for recording of program implementation and
participant reach. Study limitations include the lack of a control group and the minimal
direct contact with parents who inevitably purchase foods and beverages for their child.
However, results from this current study indicate that existing resources (i.e., newsletters,
HLC board display) used to inform parents were largely successful. Plus, this amount of
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contact is realistic based on the amount of interaction SDCs have with parents. The current
study did not measure consumption; therefore there is no knowledge of the actual fruit,
vegetable, and water intake. Future studies should explore tracking consumption of these
foods and beverages. Finally, only four SDC sites were used in this study, potentially
limiting generalizability.

IMPLICATIONS FOR RESEARCH AND PRACTICE
This study demonstrated that implementation of the HLC components is feasible for the
SDC setting and can result in sizable increases in fruit, vegetable, and water brought to
SDC. Consistent with BCT, this approach has potential to decrease non-recommended foods
(e.g., sugar sweetened beverages, salty snacks) through untargeted substitutions. Findings
from the present study have important implications for SDCs and other child-care settings
where there is minimal control over the foods brought on site.

First, the HLC is a low-cost program requiring minimal resources. Total cost for HLC
materials was approximately $450 per site. Sites were free to choose their own incentives
and decided to design/purchase ($200 per site) HLC pins for awards; however, suggestions
of potential free of cost incentives were given, such as, extra swim time, “spirit sticks”, and
recognition during assembly. Other costs ($250 per site) included materials to display HLC
points (e.g., marker board, easels). Given that each site had free access to a printer, printing
cost for HLC recorder forms/parent newsletters were not included in the total cost, yet these
additional costs may need to be considered for future studies.

Secondly, the HLC was effective at increasing the amount of fruits, vegetables, and water
brought to SDC by children despite some inconsistencies with implementation, suggesting
potential for larger increases in healthier foods and beverages when the program is
implemented as intended. SDC leaders have the potential to improve implementation of the
HLC by overseeing staff to ensure that the HLC is incorporated into daily routines. With
over 14 million children attending SDCs, introduction of the HLC can serve as a way to
influence the eating habits of children during the summer.

In conclusion, the HLC improved the percentage of children bringing fruits, vegetables, and
water to SDC, while decreasing the amount of some low-nutrient-dense foods. Thus, the
HLC represents a low-cost method to influence the dietary behaviors of children in SDCs.
Future evaluations of the HLC should explore additional modes of parental communication
such texting and social networking, as well as, staff perceived barriers to program
implementation. Further dissemination of the HLC is needed to determine its effectiveness
in other child care settings.
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Figure 1.
HLC education materials consisting of double sided visual guide to “Building a Better
Lunchbox”.
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Figure 2.
Targeted improvements and untargeted reductions from baseline to post-test.
*Indicates significant changes (p < .05) in the percentage of children and/or staff bringing
food/beverages from baseline to post-assessment
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