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The Effect of School on Overweight in Childhood:
Gain in Body Mass Index During the School Year
and During Summer Vacation

| Paul T. von Hippel, PhD, Brian Powell, PhD, Douglas B. Downey, PhD, and Nicholas J. Rowland, MA

Over the past 2 decades, the prevalence of
overweight among, young US schoolehildren

has tripled. from 5% to 15% among the 6- to
11-year-old population.'™ Overweight is espe-
cially common among young Black and His-
hoalchildren, approximately 20% of
whom are now overweight ” (Following con-

panic

ventional usage, we apply the label “over
weight” to children whose body mass index
[BMI] exceeds the 95th perventile on the
Centers for Disease Control and Prevention's
[CDC's] BMI-for-age charts’; th
ific BMI distributic

it increases in BMI. Some research-

harts give

the age-spu that prevailed

before re

ers use the label “obese” for certain overweight

children, but the word “obs not as dearly

"
defined for children as it s for adults.’)

In seeking explanations for childhood over-
weight, some observers have pointed to
schools, which 1 critic has called “obesity

zones™7 Schools have been faulted for serv-
ing fattening lunches,” for scheduling inade-
quate time for e

rcise.” and for allowing

packaged-food and soft drink companies to in-
stall vending machines.™™" Other observers,
by contrast

have pointed to influences outside
the school walls, suggesting that childhood

overweight results from children overconsum-

ing fast food and energy-dense convenience
foadds, """ from & lack of sidewalks or recre-
ational areas in many housir
1
reductions in parental supervision as more

developm

from ex ing," and from

ision vie

mothers enter the workforce, "

Although each of these specific factors may
have some effect, it is unclear in general
whether childhood overweight arises prima-
rily from school or nonschool influences. This
issue is fundamental be:
florts. For example, if the major
sources of overweight reside inside school

use it can help to

facus future

walls, then interventions should focus on im-

proving the school environment. By contrast,
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if the major sources of averweight are found
outside of schools, then interventions that
improve or compensate for the nonschool en-
vironment may be more promising.
Disentangling the effects of school and non-
school environments poses a methodological
challenge. It is difficult to measure—or even to
identify—all of the school and nonschool influ
ences on body mass index (BMI). And it is
both impractical and unethical to run a clinical
trial in which the school “reatment” is offered
to some children but withheld from others
e of the school calen-

dar allaws us to observe children under both
school and nonschool conditions, During the
school year, children are exposed to a mix of
. but during
summer vacation they are exposed to non-

school and nonschool influenc
school influences alone.” "™ If overweight arises
primarily from school influences, we would ex-
pect accel
year: By contrast, if overweight arises primarily

crated BMI gains during the school

from nonschool influenc

, we would expect ac-

ol

ated. BMI gains dur

g SUmmer vacation
Cur main objective, then, was to compare
schoal and nonschool influences on children’s

BMI by estimating children’s rates of gain

Objectives. To determine whether school or nonschool environments contribute
more to childhood overweight, we compared children’s gains in body mass index
(BMI) when school is in session (during the kindergarten and first-grade school
years) with their gains in BMI when schaol is out (during summer vacation).

Methods. The BMIs of 5380 children in 310 schoals were measured as part of the
Early Childhood Longitudinal Study, Kindergarten Cohort. We used these meas-
urements to estimate BM| gain rates during kindergarten, summer, and first grade

Results. Growth in BMI was typically faster and more variable during summer
vacation than during the kindergarten and first-grade school years. The differ-
ence between school and summer gain rates was especially large for 3 at-risk
subgroups: Black children, Hispanic children, and children who were already
overweight at the beginning of kindergarten

Conclusions. Although a school’s diet and exercise policies may be less than
ideal, it appears that early school environments contribute less to overweight
than do nonschool environments. (Am J Public Health. 2007;97:696-702. doi:10.
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when they are in school (during the academic
year) and when they are out of school {during
summer vacation). Our study design was
roughly analogous to a crossover trial, in
which every participant is exposed to a period
of school treatment and a period of nenschool
treatment. The natural experiment afforded
by the schoal calendar, though, differs from
an ideal crossover trial in 2 important ways.
First, in a crossover trial, diffe

nt groups

would be rotated through the school treatment

at different times; how r, in US schools,

nearly all children are exposed to the school
treatment at about the same time, so the school
1t is confounded with the season of the

cond, some children attend school dur-

ing summer and thus cannot be observed out-

side the school environment. We excluded such
children from our primary analyses, although
later we discuss secondary analyses in which
they were compared with other children.

METHODS
Data

To estimate school-year and summer
changes in BMI, we used data from a survey
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Understanding differences between
summer vs. school obesogenic behaviors of
children: the structured days hypothesis

Keith Brazendale"'®, Michael W. Beets', R Glenn Weaver', Russell R Pate', Gabrielle M. Tumer-McGrievy?,
Andrew T. Kaczynski’, Jessica L. Chandler’, Amy Bohnert* and Paul T. von Hippel®

Abstract

Background: Although the scientific community has acknowledged modest improvements can be made to weight
status and obesogenic behaviors (i.e, physical activity, sedentary/screen time, diet, and sleep) during the school year,
studies suggests improvements are erased as elementary-age children are released to summer vacation. Emerging
evidence shows children return to school after summer vacation displaying accelerated weight gain compared to the
weight gained occurring during the school year. Understanding how summer days differ from when children are in
schoal is, therefore, essential.

Discussion: There is limited evidence on the etiology of accelerated weight gain during summer, with few studies
comparing obesogenic behaviors on the same children during school and summer. For many children, summer days
may be analogous to weekend days throughout the school year. Weekend days are often limited in consistent and
formal structure, and thus differ from school days where segmented, pre-planned, restrictive, and compulsory
components exist that shape obesogenic behaviors. The authors hypothesize that obesogenic behaviors are
beneficially regulated when children are exposed to a structured day (i.e., school weekday) compared to what
commonly occurs during summer. This is referred to as the ‘Structured Days Hypothesis® (SDH). To illustrate
how the SDH operates, this study examines empirical data that compares weekend day (less-structured) versus weekday
(structured) obesogenic behaviors in U.S. elementary school-aged children. From 190 studies, 155 (~80%) demonstrate
elementary-aged children’s obesogenic behaviors are more unfavorable during weekend days compared to weekdays.
Conclusion: In light of the SDH, consistent evidence demonstrates the structured environment of weekdays may help
to protect children by regulating obesogenic behaviors, most likely through compulsory physical activity opportunities,
restricting caloric intake, reducing screen time occasions, and regulating sleep schedules. Summer is emerging as the
critical period where childhood obesity prevention efforts need to be focused. The SDH can help researchers understand
the drivers of obesogenic behaviors during summer and lead to innovative intervention development.

Keywords: Children, Obesity, School, Summer
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perspective
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Leisure as a Context for Youth
Development and Delinquency Prevention

Linda L. Caldwell and Edward A. Smith
The Pennsylvania State University, United States of America

his article highlights the importance of leisure as a context for human

development as well as for prevention of risky behaviour, including
erime and delinquency. We offer a brief review and synthesis of current
criminology literature that examines leisure activity and then describe
leisure research that may provide additional insight inte why leisure may
be an important context for understanding and preventing delinquent
behaviour.We end with a brief description of an intervention that teaches
youth to make healthy decisions in their leisure and deseribe a set of post
hoc analyses from a data set from 628 rural youth in the United States
used to evaluate the leisure based intervention. Although the data we
report were not collected to examine delinquent behaviour, we tenta-
tively conclude leisure-related variables can serve as risk and protective
factors to property damage and by extension other delinquent behav-
iours.VWe suggest that helping youth become more intrinsically motivated
by having goal-oriented leisure pursuits and decreasing levels of amativa-
tion, learning to overcome peer pressure, and becoming more aware of
leisure opportunities may reduce the risk of damaging property.
Additianally, having parents who are aware of leisure interests, activities
and friends is also a protective factor. We also found evidence to suggest
that some form of leisure education intervention may be effective in
praventing delinquent acts.

This article will highlight the importance of leisure as a context for human devel-
opment as well as for prevention of risky behavieur, including erime and delin-
quency. We will first offer a brief review of current literature thar examines
adolescent delinguent behaviour and leisure serivity and then describe leisure
research that may provide additional insight into how leisure may be an impor-
vant context for understanding and preventing delinguent behaviour. We will end
with a bricf deseription of an intervention that teaches youth to make healthy
decisions in their leisure and describe a set of post hac analysis from a data set

used to evaluare the leisure-based intervention.

Address for correspondence: Linda L. Caldwell, Professor, Recrearion, Park and Tourism
Management and Human Development and Family Srudies {courtesy), The Pennsylvania
Srare Uni v, 201 Mareer Buoilding, Universicy Park, PA 165 Unired Srares of
America, E-mail: lindac@psu.edu
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EVIDENCE
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ldentify the
dose-response
relationship
between the amount
of summer
programming and
accelerated summer
BMI gain.
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The Daily Diary will ask the following
about Aliye's day:

The places Aliye went and the time
they were there

Screen time (TV, video games) at
home

When meals and snacks were eaten

And the types of foods and
beverages Aliye consumed

Powered by Qualtrics (0
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SAMPLE

(0] (0]
% ncfn- n(fn- e e
School Students Ferr:ale - T Other Families
_Ath .
(K-4™" Grade) White Black Race in Poverty
School 1 612 44.8 23.7 56.3 20.1 100
School 2 419 52.9 19.3 48.7 31.9 100
School 3 310 51.9 21.6 62.9 15.5 99.0
School 4 447 49.2 19.2 60.5 20.3 93.0
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. SETTING A
(YMCA Summer Camp)

 Indoor and Outdoor Physical Activity
« Enrichment and Academics

» Breakfast, Lunch, and Snacks:
« Summer Food Service Program
 Fruits, Vegetables, Whole Grain
* No Sugar-Sweetened Milk/Beverages
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« Children’s BMI gain accelerates during summer vacation

 Unhealthy changes in obesogenic behaviors during breaks from
school

« Racial/Ethnic minority and low-income at high-risk
* Provide children with access to structured programming

e More work iIs needed

* Limited experimental data, determine optimal dose of structure
during summer
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THANK YOU!

QUESTIONS?
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