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Abstract: Over the past 3 decades,
public bealth professionals have
worked to stem the rising childhood
obesity epidemic. Despite the field’s
best efforts, no progress has been made
in reducing child obesity. One reason
Jfor this failure may be that obesity
Dprevention and treatment efforts
have predominately been delivered
during the 9-month school year.
However, recent evidence suggests
that the summer, not the school year,
is when unbealthy changes in body
composition (ie, accelerated increases
in percent body fat) and fitness losses
occur. This unbealthy change in body
composition and fitness loss during
the summer could be explained by
the “Structured Days Hypotbesis,”
which posits that children engage
in a greater number of unbealthy
obesogenic behaviors on unstructured
days when compared with structured
days. Furthermore, the summer
may be contributing to a widening
“health gap” between children from
low-income and middle- to upper-
income families. During summer,
Sfewer opportunities exist for children
Jfrom low-income households to access
bealthy structured programs that do
not require fees for participation.
Moving forward, public health
professionals should prioritize efforts

Solutions

to mitigate unhbealthy changes in body
composition and fitness loss during the
summer by identifying ways to provide
access to structured programming
during this timeframe for children
from low-income households.
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remain high and obesity negatively
affects a large portion of children.
Furthermore, there has been a decline in
children’s performance on fitness tests at
a rate of approximately 5% per decade
since the 1970s.” Decreased fitness has
been related to negative immediate and
long-term health outcomes for youth in
terms of bone mineral density,

! Recently, summer has been
identified as a period of excess
weight gain and reduced
physical fithess. i

verweight and obesity during

childhood has been linked to

multiple noncommunicable
diseases including high blood pressure,
abnormal fasting glucose, insulin
resistance, type 2 diabetes, sleep apnea,
asthma, and joint problems.”” Over the
last 3 decades, obesity rates in children
and adolescents (2-19 years) have nearly
doubled, and in 2014, one in 5 children
were classified as obese.” While increases
in the prevalence of childhood obesity
may have slowed in recent years,” rates

overweight and obesity, metabolic
syndrome, and blood pressure.”

Disparities in Overweight
and Obesity by
Income Level

Unfortunately, like many other negative
health outcomes, the burden of
overweight and obesity is borne
disproportionately by children and adults
from low-income families.”*’
Furthermore, children from low-income
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families are typically less fit than their
middle- to upper-income peers." Low
fitness and high levels of overweight and
obesity in children from low-income
families has led to increased risk of high
blood pressure,” rates of type 2
diabetes,'* and a plethora of other
negative health outcomes,'’ when
compared with their middle- to upper-
income peers. Thus, strategies to address
overweight and obesity and poor fitness
levels in this population are desperately
needed.

Obesogenic Behaviors:
The Behaviors Behind
Obesity Epidemic

Increasing rates of overweight and
obesity and decreasing fitness levels can
be attributed to a complex web of social,
environmental, and genetic
determinates.” However, an individual’s
behaviors play a large role in body
composition and fitness levels.” "
Physical activity levels, sedentary/screen
time, dietary intake, and sleep are the 4
primary obesogenic behaviors that have
been linked to overweight and obesity
and fitness levels, either independently
or in combination with one another."*"

Are We Simply
Intervening on
Interventions?

Over the last 30 years, there have been
a multitude of efforts to address
childhood obesity. The vast majority of
these efforts have targeted the 4
obesogenic behaviors identified
above.”*! One of the most recent large-
scale efforts was launched in 2010 by the
Centers for Disease Control and
Prevention. This 5-year initiative, titled
“Winnable Battles,” identified 6 public
health priority areas that according to the
Centers for Disease Control and
Prevention “represented a leading cause
of illness, injury, disability, death or
presented large societal costs.”** The
Centers for Disease Control and
Prevention set targets to reach by 2015
and implemented several strategies
intended to drive change and meet these

goals. One of the identified “Winnable
Battles” was childhood obesity. Despite
this increased focus, obesity rates of
children have not decreased over the last
7 years. In fact, in a recent summary of
the initiative, Thomas Frieden, the former
director of the Centers for Disease
Control and Prevention, concluded that
“there has been no progress reducing
childhood obesity.”*

A recent review of current
interventions funded by the National
Heart, Lung, and Blood Institute
targeting childhood obesity revealed that
70% of the current trials are being
conducted in schools.” Furthermore, the
same review identified 22 interventions
targeting childhood obesity published in
PubMed/Medline between 2011 and
2016. Of these 22 studies, 11 took place
in schools. It is not surprising that the
majority of childhood obesity prevention
efforts have targeted schools. Nearly all
youth (~95% of youth aged 5-18 years in
the United States) attend school, and
schools have the infrastructure in terms
of facilities and staff in place to reduce
children’s engagement in obesogenic
behaviors. However, after decades of
school-based interventions that have
failed to mitigate the obesity epidemic, it
may be time to shift the field’s focus.
Furthermore, there is growing evidence
that schools are not the root of the
childhood obesity epidemic. Growing
evidence suggests that routine practice
in schools may be an intervention in and
of itself that has a positive impact on
students’ obesogenic behaviors and, in
turn, body composition and fitness. If
this is the case past efforts may have
shown limited improvements in
decreasing participants’ obesogenic
behaviors because routine practice in
schools is already affecting students’
obesogenic behaviors positively. Thus,
there is limited room for improvement.
Furthermore, these studies have largely
been ineffective at addressing childhood
obesity because they fail to address the
time periods outside of the school day
that are negatively affecting body
composition and fitness to a larger
degree than the time that children spend
in school.
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Summer as a Ciritical
Window for Intervention

Recently, summer has been identified
as a period of excess weight gain and
reduced physical fitness.”” In a recent
article, von Hippel and Workman®
analyzed data from the Early Childhood
Longitudinal Study, Kindergarten Class of
2010-2011, to examine weight gain
during the summer compared to the
school year. The Early Childhood
Longitudinal Study collects data on a
nationally representative complex
random sample of 18170 US children
and followed children from the fall of
their kindergarten year of school (2011)
to the spring of second grade (2013).
Children’s heights and weights were
measured in schools each fall and spring.
These data have revealed that virtually all
increases in body mass index (BMI)
occur during the summer and the
prevalence of overweight and obesity
actually decreased during the school year
in the first and second grades (see Figure
12).” Similarly, Chen et al” conducted a
study that followed 1651 elementary
school children from one school district
in southeastern Texas from the fall of
their kindergarten school year (2005)
until the fall of their fifth-grade school
year (2010). Children’s heights and
weights were measured at the beginning
(August/October) and end of each
school year (March/May). Similar to the
findings of von Hippel and Workman,”
increases in the prevalence of overweight
and obesity were found primarily to
occur during the summer (see Figure
1b). In fact, no matter the weight status
of children when they entered the
summer, similar increases in BMI z-score
were observed. Furthermore, the school
year acted as an overweight and obesity
prevention program for children that
were normal weight (ie, minimal increase
in BMI z-score during the school year)
and an overweight and obesity treatment
program for children that were
overweight or obese (ie, decreases in
BMI z-score during the school year; see
Figure 1¢). With a number of other
studies reporting similar findings,'****'
the evidence that summer is a window
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Figure 1.
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(@) Changes in school year versus summer prevalence of overweight and obesity from kindergarten to second grade in a nationally
representative cohort of children (Source: von Hippel and Workman?®). (b) Changes in school year versus summer prevalence of
overweight and obesity from first through fifth grades in a cohort of children attending one school district in Texas (Source: Chen
et al®"). (c) Changes in school year versus summer BMI z-score by weight status (Source: Moreno et al?).
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Figure 2.

(@) Changes in fitness during the school year and summer from the SPARK study
(Source: Sallis et al?). (b) Changes in fitness during the school year and summer in
one school district in Utah (Source: Fu et al?®).
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of vulnerability for children during which
time the prevalence of overweight and
obesity increases at a greater rate when
compared with the school year is clear.
Similar to research on unhealthy
changes in body composition, summer is
recognized as a time where children lose
fitness. Evidence of summer fitness loss
dates back at least 20 years. The Sports,
Play, and Active Recreation for Kids
(SPARK) intervention was a 2-year
health-related physical education
intervention that targeted fourth- and
fifth-grade students’ physical activity
during physical education lessons and
outside of the school day.” The study
was conducted in 7 schools in the San

Diego, California, area and included 955
students (468 girls). The study had 2
intervention arms and 1 control arm. In
one of the intervention arms physical
education was delivered by certified
physical education teachers, while the
other arm had physical education
delivered by classroom teachers. Both
intervention conditions received
professional development training for
their teachers and a health-related

The control condition delivered physical
education as usual. Students’
cardiovascular endurance was measured
via a timed mile run. The study found
that mile run times decreased for boys

physical education curriculum to deliver.

and girls in all 3 conditions from the
beginning to the end of each school year
(indicating improved fitness; see Figure
2a). However, during the summer fitness
was lost as indicated by increased mile
run times when children returned to
school in the second year of the study.
Similarly, in a more recent study, Fu

et al® found that children’s cardiovascular
fitness decreased over the summer. This
study was conducted in 3 low-income
schools in Utah with 1232 first- to
sixth-grade students (624 girls). The study
found that, on average, students were
able to complete 5.4 fewer laps on the
20-meter Progressive Aerobic
Cardiovascular Endurance Run after they
returned to school from summer vacation
and declines in fitness were observed
after summer across all grade levels
except for first grade (see Figure 2b).
There is growing evidence indicating that
summer, not the school year, is

contributing to fitness loss in children.”"*

Health Gap Hypothesis

The education literature has a long
history of robust findings showing that
the achievement gap in academic
performance widens over summer
vacation between children from low-
income and middle- to upper-income
households (see Figure 3a).*** A similar
phenomenon may be occurring over the
summer with accelerated weight gain
and fitness loss (see Figure 3b). It is well
established that children from low-
income households are at a higher risk
for overweight and obesity and its
associated comorbidities.”"’ We
hypothesize that children from low-
income households spend a similar
amount of time in front of a screen,
engage in similar levels of physical
activity, sleep for similar lengths of time,
and have similar dietary intakes, during
the school year, as their peers from
middle- to upper-income families. This
would result in a similar gain in the
amount of weight between children from
low- and high-income households during
the school year. As shown in Figure 3b,
we hypothesize that children from low-
income households experience a greater
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Figure 3.

(a) Achievement gap (Source: California Department of Education. A Blueprint for
Great Schools). (b) Health gap hypothesis for accelerated weight gain.
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amount of weight gain during the
summer compared with their high-
income peers. We believe this results in a
widening of the “health gap” over the
summer and that this widening is one of
the primary reasons why rates of
childhood overweight and obesity are
significantly higher in children from low-
income households when compared with
children from middle- to upper-income
households.”'** We hypothesize that the
“health gap” widens over time and is
almost entirely attributable to differences
in the amount of weight gain during the
summer between children from high-
and low-income households. Thus,

summer represents a form of double
jeopardy for children from low-income
households where they are losing
academic ability and gaining
disproportionate amounts of unhealthy
weight.”’

While evidence of the “health gap”
widening over summer is sparse, given
no studies have been designed to
examine this phenomenon, there is one
study with preliminary evidence
supporting the Health Gap Hypothesis.
This study examined 138 ninth-grade
students that either attended (n = 70) or
did not attend (n = 68) a summer school
program. Of the students that did not

attend the summer school program, the
study found that students that came from
families with the lowest income, had
fathers with lower education levels, lived
with one parent, and did not have a
caregiver available during the day
experienced greater increases in percent
body fat than their peers over the 3
months of summer (see Figure 4).*'
While these findings are very
preliminary, they provide initial evidence
supporting the Health Gap Hypothesis.

What Is Driving This
Health Gap: Structured
Days Hypothesis

Despite 3 decades of research focused
on childhood overweight and obesity, we
still know little about children’s
obesogenic behaviors (ie, physical
activity, sedentary, sleep, and dietary
behaviors) during summer vacation and,
thus, why summer is a time of
accelerated weight gain and fitness loss.
However, the evidence cited above
shows that time spent in school protects
children from excessive weight gain. This
protective effect may be explained by
the Structured Days Hypothesis, which
has been presented in detail elsewhere.*
The Structured Days Hypothesis posits
that a structured day, defined as a
preplanned, segmented, and adult-
supervised compulsory environment,
plays an overall protective role for
children against obesogenic behaviors
and, ultimately, prevents the occurrence
of negative health outcomes, in this case,
unhealthy changes in body composition
and loss in fitness. Essentially, the
Structured Days Hypothesis draws on
concepts in the “filled-time perspective”
literature, which posits that time filled
with favorable activities cannot be filled
with unfavorable activities.”” This
perspective would lead to the hypothesis
that children engage in a greater number
of obesogenic behaviors that lead to
increased weight gain on less structured
days (eg, weekend and summer days)
than on structured days (eg, school
days). These behaviors include (1)
increased time spent sedentary, ! (2)
reduced engagement in physical
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Figure 4.

Differences in percent body fat change between children that attend and do not attend 5-week summer program by income level

and family status (Source: Park and Lee®").
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structure) compared with weekdays
(more structure).”

Structured Summer
Programming: A
Potential Solution

One solution to the issue of accelerated
weight gain during the summer may be
to provide access to summer
programming for children.® Summer
programming can take many forms;
these include singular focus
programming, such as sport or specialty
programs (eg, soccer, Lego Robotics, and
adventure camps) and learning/academic
tutoring programs, as well as programs
with a broader focus. The most common
type of summer program is referred to as
a “traditional summer day camp.” These
programs typically provide children with
opportunities to be physically active,
offer academic lessons and/or
enrichment experiences, and serve meals
and snacks. Traditional summer day
camps operate daily from 8 am to 5 pm for
8 to 10 weeks of the summer. These are
not overnight/sleep over camps or
lifestyle modification weight loss camps.
Organizations such as city and county
parks and recreation departments,
YMCAs, Boys & Girls Clubs, and schools
are the largest providers of traditional
summer day camps.

One possible avenue for providing
children access to summer programming
is switching school calendars to a
year-round format. While year-round
schools are designed to mitigate summer
learning loss, they may also have an
unintended positive impact on children’s
weight status and fitness. It is important
to note that year-round schools operate
on a 180-day schedule, similar to
traditional schools. However, year-round
schools incorporate shorter, more
frequent breaks throughout the entire
year rather than one prolonged 2- to
3-month break over summer. For
example, a typical year-round school
could follow a 45/15 schedule where the
school operates for 45 week days in a
row (9 weeks) and then takes a 15-day
break (3 weeks). By taking shorter, more
frequent breaks the negative obesogenic

behaviors that students engage in during
unstructured days will not compound
over time to the degree that they would
over a longer massed break (ie,
traditional summer). Thus, the excessive
weight gain and fitness loss that children
experience over the summer may be
mitigated. However, there is no empirical
evidence related to the effect of
year-round schools on students’
unhealthy changes in body composition
and fitness loss. Thus, studies examining
the impact of year-round schools on
students’ health are needed. Despite
mixed evidence of the effectiveness of
year-round schooling on academics,”™
and the lack of evidence of the impact
on weight and fitness, the popularity of
year-round school calendars has grown,
with 3700 public schools® serving over
2000000 students operating on a
year-round calendar,” an 802% increase
since 1985.%

Summer day camps are also a
promising setting for addressing
unhealthy changes in body composition
and fitness loss over the summer because
they are potentially a structured, healthy
environment. A growing number of
summer camps participate in the US
Department of Agriculture Summer Food
Service Program, which sets nutritional
guidelines related to quantity and quality
of food served in programs that serve
children from low-income households.
In return, summer day camps receive
federal reimbursement for the foods they
serve. Recent research suggests that
meals and snacks served in summer day
camps meet nutritional guidelines63
Furthermore, attendance at summer day
camps can help regulate sleep schedules,
with camps starting between 7 and 9 am,
and children that attend summer day
camps accumulate between 60 and 90
minutes”™®” of moderate-to-vigorous
physical activity while in attendance.
Finally, summer day camps offer a
variety of activities including enrichment,
academics, and physical activity
opportunities,“’(’8 which limits children’s
screen time.

While evidence of the positive impact
that structured summer programming
can have on unhealthy changes in body
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composition and fitness loss of children
from low-income families over the
summer is limited, there are at least 2
examples in the literature. In one study,
previously referenced in the “Health
Gap” Hypothesis section, 138 ninth-
grade students attending 5 weeks of
summer school experienced no weight
gain or fitness loss, while their peers
from the same school, who did not
attend the summer school, experienced
statistically significantly greater weight
gains and fitness loss over the 3 months
of summer (see Figure 4).”' Furthermore,
children that attended the summer
school program did not experience
differential changes in percent body fat
by income, father’s education level,
living status, or caregiver status. This
provides initial evidence that simply
attending a structured program in the
summer, even if the focus of that
program is academic and not health,
may be enough to close the “health
gap.” A second study tested a healthy
weight intervention targeting physical
activity and healthy eating in 171 K-8th
grade students who were majority
Hispanic enrolled and in Midwestern
Migrant Education Summer Program.
The summer program lasted 7 weeks.
The program showed that 74.7% of
children in the intervention arm
successfully maintained or lost BMI
percentile points. However, what is most
interesting here is that 64.5% of children
in the control arm (children attending
the Migrant Education Summer Program
but not exposed to the intervention) also
maintained or lost BMI percentile points
(see Figure 5). The maintenance or loss
of BMI percentile points in the control
program is dissimilar to national trends
that show children of Hispanic descent
typically gain ~6 BMI percentile points
over the summer.** This weight
maintenance or loss for the majority of
children in the control condition might
be explained by the Structured Days
Hypothesis. Again, this shows that
simply attending structured
programming, even if the focus of that
programming is not mitigating unhealthy
weight gain or fitness loss, can affect
these outcomes in a positive way.
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Figure 5.
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Changes in BMI percentile in a 7-week migrant education program (Source: Kilanowski JF, Gordon NH. Making a difference in
migrant summer school: testing a healthy weight intervention. Public Health Nurs. 2015;32(5):421-429).
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Cost: A Critical Barrier
to Access to Summer
Programming

While summer day camps represent a
healthy environment that may mitigate
unhealthy changes in body composition
over the summer, children from low-
income families do not have access to
these programs because of cost. The
typical summer camp costs $288 per
week to attend.” For an 8- to 10-week
program, this totals $2304 to $2880 for a
child to attend every week of operation
during a single summer. For a family
that lives at or below the federal
poverty level of $24300 (low-income
families), this cost is unrealistic and
excessively burdensome. In the most
recent America After 3 pm national
survey,” 2 out of 3 parents from low-
income households indicated that they

wanted their children to participate in
summer programs, but were unable to
enroll them because of the cost.
Furthermore, 9 in 10 parents, no matter
their income level, supported public
funding for summer programs.

In fact, according to the American
Camp Association, 80% of children
attending summer camps are from
middle- to upper-income families.”
Although summer day camp
organizations can and do offer
scholarships that entirely fund a child to
attend and/or use sliding scales for
reduced enrollment fees based on
income level, only 13% of summer day
camps nationally provide a discount
based on a sliding scale, with 28%
indicating they also adjust fees based on
parental financial situations (see Figure
6a and b).” Scholarships and sliding
scale pricing structures rely entirely on

donations for support or the enrollment
of middle- and high-income households
to offset the cost. Furthermore, while
scholarships and sliding scales do
provide opportunities for some children
from low-income households to attend,
they only accommodate a limited
number of children who qualify. In 2016,
only 1 in 4 summer day camps indicated
that they covered at least 50% of the
costs associated with enrollment for less
than 10% of the children attending.w
This leaves a large number of children
from low-income households without
access to summer programming because
their family cannot afford the cost to
attend. Thus, very few children from
low-income households are able to
access summer programming on their
own or are able to access summer
programming due to a limited number of
scholarships.
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Figure 6.

(@) Demographic break down of children attending summer day camps. (b) Income
break down of families with children attending summer day camps (Source:
American Camp Association®).
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beyond school, the traditional and
largely ineffective avenue that has been
extensively explored over the last 3
decades. Given the growing evidence
that the majority of unhealthy changes in
body composition and fitness loss occur
during the summer and the emerging

Closing the Health Gap

Given the disproportionate burden that
overweight and obesity places on
children from low-income families,
strategies to relieve this burden are
warranted. Strategies should expand
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evidence that structured programming
positively affects weight and fitness one
potential strategy is to address the cost
barriers that prohibit children from low-
income families’ access to healthy
structured programing during the
summer. Scientific literature on demand-
side financing’""* offers a promising
intervention framework for addressing
unhealthy weight gain and fitness loss
for children from low-income families.
The application of demand-side
financing has a long and successful
history and has been applied to a
number of public health topics and
populations. The most common forms of
demand-side financing programs include
providing financial incentives to adults to
improve one or more health behaviors
(eg, smoking cessation, weight reduction,
diabetes management), as well as the use
of voucher programs or subsidies to
reduce cost barriers associated with
nutrition and prenatal care (Women,
Infants, and Children [WIC)), housing,
sanitation/public waterworks, childcare
leg, Head Start], and health seeking
behaviors [eg, HIV/AIDS]).""™ Thus,
there is consistent evidence that the use
of financial incentives or vouchers leads
to improvements in health behaviors and
outcomes.

There is preliminary evidence that
vouchers are already helping address
unhealthy changes in body composition
in children from low-income families.
Head Start is a free preschool program
administered by the Department of
Health and Human Services and run by
local governments which provide
vouchers for children from low-income
families to attend. Head Start is founded
on 4 components—education, health,
parent involvement, and social services—
and is designed to help children from
low-income families climb out of the
cycle of poverty. A recent study®'
examined the impact of Head Start on
children that attended when compared
to children that did not attend. Changes
in BMI z-score over 2 years of 43748
children were examined. Children were
divided into 3 groups: those that
attended Head Start, those that did not
attend and were insured by Medicaid,



vol. 13 e no. 2

Figure 7.

Changes in BMI z-scores in children that attended and did not attend Head Start

(Source: Lumeng et al®').
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and those that did not attend and were
not insured by Medicaid. The study
found that children who were obese
entering the first school year in all 3
groups experienced declines in BMI
z-score over the 2 years (see Figure 7).
However, children that attended Head
Start experienced greater declines in BMI
z-score than both children that did not
attend Head Start and were insured by
Medicaid and those that did not attend
and were not insured by Medicaid. This
study indicates that simply providing
children access to a structured program,
even if the focus of the program is not
weight maintenance, can have positive
impacts on children’s body composition.
While vouchers to attend structured
programing over the summer may be a
viable option for addressing accelerated
unhealthy changes in body composition
and fitness loss, research has also
demonstrated that vouchers must
conform to the needs of the targeted
participants. Research has shown that
vouchers to attend structured
programming should cover the majority
of, if not all, the cost of the program”*
and the programs should be
conveniently located for ease of access.”
Furthermore, programs must operate at
times that meet the needs of the families
and consistently operate throughout the
year® If these criteria are not met,
research has shown that families will not
use vouchers and the potential benefits
will not be achieved.*** These
considerations may present particularly

School year 1

Summer School year 2

challenging barriers in communities in
rural areas and in families with parents
that work atypical (ie, third shift workers)
or inconsistent hours.

Conclusion

The childhood obesity epidemic has
grown unimpeded for over 3 decades,
despite the public health field’s best
efforts. Thus, an examination of the
reasons for the obesity epidemic’s
continued growth and the strategies
targeting a reduction in obesity rates is
warranted. Recent evidence suggests
that the summer, not the school year
where the majority of obesity
prevention and treatment efforts have
focused, is the time when unhealthy
changes in body composition and
fitness losses occur. The “Structured
Days Hypothesis,” which posits that
children engage in a greater number of
unhealthy obesogenic behaviors on less
structured days in comparison to
structured days, offers a possible
explanation for why this is occurring.
Furthermore, summer may be
contributing to a widening “health gap”
between children from low-income and
middle- to upper-income families. Thus,
summer is a critical window for
targeting unhealthy changes in body
composition and fitness loss for children
from low-income families. Preliminary
evidence suggests that children benefit
from attending structured programs
even if the focus of those program is

American Journal of Lifestyle Medicine

not improving weight maintenance or
fitness. This is promising as many
structured programs already exist in
communities around the country but
children from low-income families
cannot access these programs because
of cost. Thus, simply mitigating these
cost barriers has the potential to affect
children’s body composition and fitness.
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