A forum for the communication of information, knowledge,
and wisdom in prevention science, education, practice, and policy.
EDITORS
Kevin Patrick, MD, MS, Editor-in-Chief, San Diego
F Douglas Scutchfield, MD, Editor, Lexington
ASSOCIATE EDITORS
Science: Steven H Woolf, MD, MPH, Fairfax; Education: Robert B Wallace, MD, Iowa City
Practice: Susan J Curry, PhD, Chicago; Policy: Helen Ann Halpin, PhD, MSPH, Berkeley
International: Adrian Bauman, MB BS, MPH, PhD, Sydney
Consulting Statistics Editor: Gregory J Norman, PhD, San Diego
Charlotte S Seidman, FNP, MHS, MPH, ELS, Managing Editor, San Diego
Beverly Lytton, BA, Associate Managing Editor, San Diego
EDITORIAL BOARD
Stephen A Matthews, PhD, University Park PA
Jasjit S Ahluwalia, MD, MPH, MS, Minneapolis
J Michael McGinnis, MD, MA, MPP, Washington DC
David Atkins, MD, MPH, Rockville
Angela D Mickalide, PhD, CHES, Washington DC
Thomas Baranowski, PhD, Houston
Lloyd F Novick, MD, MPH, Greenville NC
Ross C Brownson, PhD, St. Louis
Walter A Orenstein, MD, Atlanta
Alan W Cross, MD, Chapel Hill
Michael D Parkinson, MD, MPH, Alexandria
James W Curran, MD, MPH, Atlanta
Larry L Dickey, MD, MPH, Sacramento & San Francisco Deborah N Pearlman, PhD, Providence
Diana B Petitti, MD, MPH, Pasadena
William H Dietz, MD, PhD, Atlanta
Kathryn A Phillips, PhD, San Francisco
John P Elder, PhD, MPH, San Diego
Barbara K Rimer, DrPH, Chapel Hill
Jonathan E Fielding, MD, MPH, MBA, Los Angeles
Thomas N Robinson, MD, MPH, Stanford
Lawrence D Frank, PhD, Vancouver
Carol W Runyan, PhD, MPH, Chapel Hill
Howard Frumkin, MD, DrPH, Atlanta
James F Sallis, PhD, San Diego
Russell E Glasgow, PhD, Denver
Kurt C Stange, MD, PhD, Cleveland
Lawrence W Green, DrPH, San Francisco
Victor J Strecher, PhD, Ann Arbor
Robert G Harmon, MD, MPH, Eden Prairie MN
Stephen Hunt Taplin, MD, MPH, Bethesda
Jeffrey R Harris, MD, MPH, Seattle
Steven M Teutsch, MD, MPH, West Point PA
Ralph W Hingson, ScD, Bethesda
Evelyn P Whitlock, MD, MPH, Portland OR
Thomas P Houston, MD, Columbus
Walter Willett, MD, DrPH, Boston
Robert W Jeffery, PhD, Minneapolis
Antronette (Toni) Yancey, MD, MPH, Los Angeles
David L Katz, MD, MPH, New Haven
Stephanie Zaza, MD, MPH, Atlanta
Neal D Kohatsu, MD, MPH, Iowa City
Richard K Zimmerman, MD, MPH, Pittsburgh
Thomas E Kottke, MD, St. Paul
Fuzhong Li, PhD, Eugene

A Journal of the

&

Published by Elsevier Inc
AJPM-ONLINE.NET

Advertisements that appear in AJPM must be approved by the Editorial Office prior to publication. However, publication of an
advertisement does not imply that the editors of AJPM nor AJPM’s sponsoring organizations, ACPM and APTR, endorse the
advertised products or services.

GOVERNING BOARD
Mark B Johnson, MD, MPH, Chair
Golden, Colorado

Editorial correspondence should be
directed to:

Douglas Campos-Outcalt, MD, MPA
Phoenix, Arizona

Editor
American Journal of
Preventive Medicine
University of California, San Diego
9500 Gilman Drive, DEPT 0811
La Jolla CA 92093-0811
E-mail for AJPM business:
ajpm@ucsd.edu
E-mail for manuscript queries:
eAJPM@ucsd.edu
E-mail for press queries:
PRajpm@ucsd.edu
Tel (858)457-7292
Fax (858)622-1463

William W Greaves, MD, MSPH
Milwaukee, Wisconsin
Douglas B Kamerow, MD, MPH
Washington, DC
Linda Kinsinger, MD, MPH
Durham, North Carolina
Paul R Marantz, MD, MPH
Bronx, New York
Mirza I Rahman, MD, MPH
Titusville, New Jersey
Marc Schenker, MD, MPH
Davis, California
Christopher Smelser, DO, MPH
Bethesda, Maryland
APMR Liaison
James A Tacci, MD, JD, MPH
Rochester, New York

AJPM Online:
www.ajpm-online.net
Fed Ex Address:
8950 Villa La Jolla Drive B-122
La Jolla CA 92037

Sponsoring Organizations’ Offices:
American College
of Preventive Medicine
Michael A Barry
Executive Director
1307 New York Avenue, NW,
Suite 200
Washington DC 20005
Tel (202) 466-2044
Fax (202) 466-2662
www.acpm.org
Association for Prevention
Teaching and Research
Allison L. Lewis
Acting Executive Director
1001 Connecticut Avenue, NW
Suite 610
Washington DC 20036
Tel (202) 463-0550
Fax (202) 463-0555
www.atpm.org

Author’s Instructions on AJPM’s Website
Complete author’s instructions and guidelines for submitting manuscripts to the American Journal of Preventive Medicine
can be found in each January issue and on the AJPM Online Website: www.ajpm-online.net. The Journal welcomes brief
reports (max. 1200 words); research articles (3000 words); RCTs/community-based trials (4000 words); and review articles
(4000 words) on all aspects of practice, education, policy, and research in preventive medicine and public health.

For Advertising Orders & Inquires: North
& South America: Jim Maloney, Elsevier
Inc., 170 S Independence Mall W, 300
E, Philadelphia, PA 19106-3399; Tel
(215) 238-7808; E-mail: j.maloney@
elsevier.com International: Advertising
Department, Elsevier Inc., The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, United Kingdom; Tel
(⫹44) (0) 1865 843565; Fax (44) (0)
1865 843976; E-mail: media@elsevier.
co.uk Japan: Advertising Department,
Elsevier Science Japan; Tel (81) (3) 5561
5033; Fax (81) (3) 5561 5047.
Requests for Permissions, Reprints, and
Photocopies. All rights are reserved, no
part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means,
electronic, mechanical, photocopying, re-

cording, or otherwise without either the
prior written permission of the publisher
(Elsevier Inc., 360 Park Avenue South,
New York NY 10010-1710) or a license
permitting restricted copying issued in the
UK by the Copyright Licensing Agency
Ltd., 90 Tottenham Court Road, London,
WIP 9HE, or in the USA by the Copyright
Clearance Center, 222 Rosewood Drive,
Danvers, MA 01923. Fax: 508-750-4744.
Reprints of individual articles are available
only from the authors.

The American Journal of Preventive
Medicine is indexed and abstracted in
Index Medicus/MEDLINE, EMBASE/Excerpta Medica, MEDLARS, Psychological
Abstracts, PsycINFO, Sociological Abstracts,
the Health Promotion and Education and
the Cancer Prevention and Control Databases of CHID on BRS, the Smoking
and Health Database on DIALOG, and
Science Citation Index, Research Alert,
and Current Contents.

All inquiries regarding copyright material from this publication, other than
reproduction through the Copyright
Clearance Center, should be directed to
Elsevier Science Ltd., P.O. Box 800, Oxford OX5 1DX, U.K. Phone: 44-1865
843830; Fax: 44-1865 853333; E-mail:
permissions@elsevier.co.uk

The journal is printed on acid-free
paper that meets the minimum
requirements of ANSI Standard Z39.481984 (Permanence of Paper), beginning
with volume 1, number 1.
© 2007 American Journal of Preventive
Medicine

VOLUME 33(4S)

OCTOBER 2007

Introduction

S147 Bridging the Gap: Research Informing
Practice and Policy for Healthy Youth
Behavior
FJ Chaloupka, LD Johnston
Commentaries

S162 Building the Evidence to Reverse an
Epidemic

R Lavizzo-Mourey

S165 Preventing Childhood Obesity: The
Power of Policy and Political Will
T Harkin

S167 Preventing Obesity in Children: The
Time Is Right for Policy Action
L Murkowski

S169 A Research Perspective on Findings
from Bridging the Gap

JF Sallis, M Story, CT Orleans

S172 Bridging the Gap: Understanding the
Structure of Social Inequities in
Childhood Obesity
AK Yancey, SK Kumanyika

S175 Childhood Obesity on the Front Lines
SB Foerster, LD Silver, ND Kohatsu,
TR Frieden, MT Bassett, MB Horton
School Influences

S178 The Epidemiology of Overweight and

Related Lifestyle Behaviors:
Racial/Ethnic and Socioeconomic Status
Differences Among American Youth
J Delva, LD Johnston, PM O’Malley

S187 Variation in Obesity Among American
Secondary School Students by School
and School Characteristics
PM O’Malley, LD Johnston, J Delva,
JG Bachman, JE Schulenberg

S195 Sports Participation and Physical

Education in American Secondary
Schools: Current Levels and
Racial/Ethnic and Socioeconomic
Disparities
LD Johnston, J Delva, PM O’Malley

S209 Soft Drink Availability, Contracts, and

Revenues in American Secondary Schools

ELSEVIER
ISSN 0749-3797

LD Johnston, J Delva, PM O’Malley

AJPM-ONLINE.NET

S226 Availability of More-Healthy and LessHealthy Food Choices in American
Schools: A National Study of Grade,
Racial/Ethnic, and Socioeconomic
Differences
J Delva, PM O’Malley, LD Johnston
Community, State, and Other Environmental
Issues

S240 The Availability of Fast-Food and Full-Service
Restaurants in the United States:
Associations with Neighborhood
Characteristics

LM Powell, FJ Chaloupka, Y Bao

S246 Missed Opportunities: Local Health

Departments As Providers of Obesity
Prevention Programs for Adolescents
SJ Slater, LM Powell, FJ Chaloupka

S251 Adolescent Exposure to Food
Advertising on Television

LM Powell, G Szczypka, FJ Chaloupka

S257 Public Health Obesity-Related TV

Advertising: Lessons Learned from
Tobacco
SL Emery, G Szczypka, LM Powell,
FJ Chaloupka

S264 Development of a Physical Education–
Related State Policy Classification
System (PERSPCS)

LC Mâsse, JF Chriqui, JF Igoe,
AA Atienza, J Kruger, HW Kohl III,
MM Frosh, AL Yaroch

S277 Development of a School Nutrition–

Environment State Policy Classification
System (SNESPCS)
LC Mâsse, MM Frosh, JF Chriqui,
AL Yaroch, T Agurs-Collins, HM Blanck,
AA Atienza, ML McKenna, JF Igoe

S292 The Availability of Local-Area Commercial
Physical Activity–Related Facilities and
Physical Activity Among Adolescents

LM Powell, FJ Chaloupka, SJ Slater,
LD Johnston, PM O’Malley

S301 Associations Between Access to Food Stores
and Adolescent Body Mass Index

LM Powell, MC Auld, FJ Chaloupka,
PM O’Malley, LD Johnston
Indexes

S308 Author and Subject Indexes

Acknowledgments
This supplement received financial support from the Robert Wood Johnson Foundation, through its Childhood
Obesity Team. The editors and guest editors are particularly indebted to C. Tracy Orleans, PhD, a member of that
Team and a Distinguished Fellow at the Foundation, both for her encouragement and for her insights in the
planning of this supplementary issue. They also thank all of the supplement authors and commentators for their
timely and thoughtful contributions.

Introduction

Bridging the Gap
Research Informing Practice and Policy for Healthy Youth Behavior
Frank J. Chaloupka, PhD, Lloyd D. Johnston, PhD
Background: Bridging the Gap (BTG) is a collaborative research initiative supported by the Robert
Wood Johnson Foundation. Ten years ago, BTG was created to assess the impact of policies,
programs, and other environmental influences on adolescent alcohol, tobacco, and illicit
drug use and related outcomes. This multidisciplinary, multisite initiative examines these
factors at multiple levels of social organization, including schools, communities, and states.
More recently, the significant increases in obesity among children, adolescents, and adults
led BTG to expand its efforts to include research on the role of policies, programs, and
other factors on adolescent obesity and the physical inactivity and dietary habits that
contribute to this growing problem. Eleven papers resulting from BTG’s obesity-related
research are contained in this supplement, along with two papers describing the National
Cancer Institute–supported efforts to track relevant state policies.
Methods:

Bridging the Gap involves a variety of data-collection efforts built largely around the
Monitoring the Future (MTF) surveys of 8th-, 10th-, and 12th-grade students. These
include: surveys of administrators in the MTF schools that gather extensive information on
the school food environment, physical education in schools, and other relevant information; collection of contextual information from the communities in which the MTF schools
are located; tracking of relevant state policies; and gathering of a wide variety of data from
archival and commercial databases. These databases are analyzed individually and in
various combinations.

Discussion:

Bridging the Gap’s extensive research has shown the importance of a range of school,
community, state, and other influences in affecting adolescent substance use and related
outcomes. BTG’s early research on adolescent diet, physical activity, and obesity—much of
which is contained in this supplement—similarly demonstrates the role of environmental
factors in influencing these outcomes and in explaining observed racial/ethnic and
socioeconomic-related disparities in them.

Conclusions: The growing recognition of the public health and economic consequences of childhood,
adolescent, and adult obesity has led to a variety of policies, programs, and other
interventions to stimulate healthy eating and physical activity, often despite the lack of
evidence on their impact. BTG and others are working to build the evidence base for
effective interventions to address this significant problem, but much remains to be learned.
(Am J Prev Med 2007;33(4S):S147–S161) © 2007 American Journal of Preventive Medicine

Introduction

A

decade ago, youth tobacco use, drinking, and
illicit drug use were on the rise, perceived risk
from and disapproval of regular substance use
was falling, and perceived availability of various licit and
illicit substances was generally rising. These trends
raised significant concerns in the public health com-
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munity, among policymakers, and in the general public, given the significant health, social, and economic
consequences caused by substance use and abuse. A
wide variety of policy, programmatic, and other interventions were developed and implemented in efforts to
reverse these trends, often with little or no evidence on
their potential impact. To address this lack of knowledge and to build the evidence base on the effectiveness of various policies, practices, and programs, the
Robert Wood Johnson Foundation (RWJF) created a
new initiative, Bridging the Gap: Research Informing
Practice and Policy for Healthy Youth Behavior (BTG).
In the 10 years since its inception, BTG has considerably improved the understanding of the impact of
policies, programs, practices, and other environmental
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influences on youth smoking, drinking, illicit drug use,
and their related outcomes.
More recently, as evidence has emerged about the
sharp increases in obesity rates among children, adolescents, and adults, a similarly wide variety of interventions with even less evidence on their effectiveness have
begun to be adopted and implemented. Concurrently,
it became apparent to both the BTG investigators and
those working with them at the Foundation that the
approaches successfully employed by BTG in its work
on youth substance use could be adapted quite well to
examining the policies, programs, and other environmental determinants of obesity among adolescents and
of the physical inactivity and poor dietary practices that
contribute to this growing problem. Of particular importance, many of the relevant outcome measures for
this class of behaviors (such as height, weight, exercise
habits, and eating habits) had been included for some
years in the same study that provided most of the
outcome measures on substance abuse—the Monitoring the Future (MTF) study—and relevant contextual
measures could be added at little marginal cost to the
ongoing surveys of school administrators that were
underway as part of BTG.
This supplement to the American Journal of Preventive
Medicine includes this introduction and a set of eleven
papers1–11 containing some of the first findings from
BTG’s research on the environmental determinants of
adolescent physical activity, healthy eating, and obesity,
as well as two papers12,13 from the National Cancer
Institute (NCI)’s related efforts to identify, rate, and
track state policies potentially affecting these behaviors.
This paper provides an overview of this body of work,
beginning with a brief description of BTG and the
surveys and other data sets from which it has drawn its
data, and it highlights some of the initiative’s research
on adolescent substance abuse by way of illustrating its
potential for parallel contributions to the childhood
obesity issue. This is followed by a discussion of the
conceptual framework that underlies BTG’s more recent work on youth physical activity, healthy eating, and
obesity. Finally, the key findings from the papers contained in this supplement are briefly reviewed.

Bridging the Gap: An Overview
Bridging the Gap is a multidisciplinary, multisite collaborative endeavor intended to substantially improve
knowledge of the impact of policies, programs, practices, and other environmental influences on adolescent health behaviors. The initiative consists of two
integrated components: the Youth, Education, and
Society (YES) project based at the University of Michigan’s Institute for Social Research (ISR) and the ImpacTeen project based at the University of Illinois’
Health Policy Center. From its inception, BTG has
focused on alcohol, tobacco, and other drug use, given

the significant public health, social, and economic
consequences caused by these behaviors. Due to the
addictive nature of these behaviors and the fact that
substance use begins largely before adulthood, effective
interventions to reduce initiation and uptake during
adolescence can have a crucial and lasting impact.
Cigarette smoking is the nation’s leading cause of
preventable morbidity and mortality, accounting for
between 400,000 and 500,000 premature deaths each
year.14 –16 Nearly all smoking is initiated during adolescence and, at the time BTG was begun, smoking among
adolescents was rising, with prevalence up by about 50
percent during the early/mid-1990s.17 Alcohol use is
estimated to cause over 75,000 premature deaths annually, including many violent deaths among young people in traffic crashes, homicides, suicides, and other
accidents.16,18 As with cigarette smoking, most drinking
begins in adolescence; in the mid-1990s, almost three
in four high school seniors reported drinking in the
past year, while over half reported having been
drunk.17 Illicit drug use accounts for many fewer premature death than does licit drug use—an estimated
17,000 in 2000.16 The other health, social, and economic consequences are considerable: damaged family
and other interpersonal relationships; crime; addiction; HIV/AIDS and other diseases; impairment of
social and psychological maturation; and diminished
performance in school, work, and other settings. As
with youth tobacco use, the use of nearly all illicit drugs
rose sharply in the early/mid-1990s.
Bridging the Gap focuses on assessing the impact of
laws, regulations, policies, practices, and programs on
youth behavior, while accounting for other environmental influences (e.g., marketing) that potentially
affect these behaviors. These factors are examined
at multiple levels of social organization, including
schools, communities, and states. Similarly, multiple
perspectives are represented by BTG investigators,
including economics, social and developmental psychology, sociology, public health, political science,
epidemiology, law, public policy, and community
health. Working across these various behaviors, multiple levels, and diverse disciplines has provided
opportunities for a unique degree of integrated,
interdisciplinary research.

Monitoring the Future Data on Student Behaviors
Much of the initiative’s efforts are built around the
Monitoring the Future study, directed by Lloyd Johnston
and colleagues at the University of Michigan’s ISR, and
supported by the National Institute on Drug Abuse
(NIDA). MTF has been conducting school-based surveys of high school seniors since 1975 and of 8th- and
10th-grade students since 1991. A nationally representative sample of approximately 45,000 to 50,000 adolescents in about 420 schools is surveyed each spring, with
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extensive information collected about their substance
use, related attitudes and beliefs, perceived availability
of various substances, exposure to anti-drug and antitobacco advertising, tobacco-related purchase experiences, and much more. Given the extensive information collected in these surveys, multiple, randomly
distributed, forms are employed, with all forms including a core set of questions on the key substance use and
background/demographic measures; and a set of formspecific questions collecting more detailed information
on substance-use–related attitudes, risk perceptions,
perceptions of availability, and a variety of other issues.
Six forms are used in the 12th-grade survey and four
forms are used in the 8th- and 10th-grade surveys.
Schools participate in MTF for 2 years, with half of the
schools cycling in each year. In addition, the surveys
collect a variety of socioeconomic and demographic
data from all respondents. Surveys are nationally representative at each grade level for each of the halfsamples of schools, with schools selected through a
multistage random sampling procedure.17 Both public
and private schools are eligible for selection. The first
stage is the selection of primary sampling units defined
by geographic location in the coterminous United
States. The second stage is the selection of one or more
middle and/or high schools within those locations,
with probability of selection proportionate to size. The
final stage is the selection of students at the targeted
grade level within each school. For schools with fewer
than 350 students in the targeted grade, all students are
sampled; for those with more, a subset is sampled
(typically by randomly sampling entire classrooms).
Weighting is used to correct for unequal probability of
selection at any and all of these stages. More information on MTF may be found at www.monitoringthe
future.org.

The YES Surveys of School Administrators
The YES project, which is supported entirely by grants
from the RWJF, annually surveys school administrators
in the nationally representative half-sample of MTF
schools cycling out of the MTF study that year. Beginning with the 1997–1998 school year, and each year
since, a survey instrument—the School Policies and
Programs Questionnaire— has gathered detailed information on each school’s alcohol, tobacco, and illicit
drug–related policies and their implementation, the
various prevention and cessation programs and curricula offered by the schools, and other information on
the school and its environment (e.g., student composition, staff and other resources, school structure). The
survey consists of multiple modules and is designed to
be completed by one or more administrators. In addition, a separate observational form is completed by the
MTF survey administrators on their last visit to each
school; this form assesses various physical characterisOctober 2007

tics of the school campus and school building(s).
Response rates for the YES survey of school administrators, who are paid for their participation, have averaged
about 85 percent. More information on the YES study
may be found at www.YESresearch.org.

ImpacTeen Data on Community, State, and
Commercial Influences
In order to assess the effects of policies, programs, and
practices at the community and state levels on adolescent substance use and related outcomes, a substantial
amount of new information had to be developed or
gathered from archival sources and then integrated
with the MTF data on youth and the YES data on
schools. This work was conducted as part of the ImpacTeen component of BTG and included information on
state and community policies and other environmental
factors, as well as on commercial influences in the
larger environment. The University of Illinois at Chicago (UIC) has worked with or currently collaborates
with researchers at several other institutions in these
activities, including Roswell Park Cancer Institute (tobacco); Andrews University (illicit drugs); RAND (illicit
drugs); University of Minnesota (alcohol); MayaTech
Corporation (tobacco and illicit drugs); and Battelle
(tobacco, alcohol, and illicit drugs). In addition to its
core funding from RWJF, additional funding from the
NCI, National Institute on Justice, Centers for Disease
Control and Prevention (CDC), National Institute on
Alcohol Abuse and Alcoholism (NIAAA), NIDA, and
others have allowed for extensions of the work done as
part of the initiative. For more information on the
projects, see their website: www.impacteen.org.
ImpacTeen gathers a range of data on state- and
community-level environmental influences through a
combination of original data-collection activities and
accumulation of data from various archival sources.
From 1999 through 2003, this included a significant
original data-collection effort in the approximately 210
communities each year in which the MTF 2nd-year half
samples of schools were located. Communities were
defined by the school “catchment area” (the geographic area from which each school draws its students). The data collected in these communities included four broad components: observational data
collection in retail outlets selling tobacco products
and/or alcoholic beverages; general community observations; onsite and online collection of local tobacco,
alcohol, and/or illicit drug-related ordinances and
regulations; and telephone surveys of community key
informants. Information on prices, advertising, promotion, and placement of cigarettes, other tobacco products, and various alcoholic beverages were collected
from up to 30 retail stores in each community (a census
of these outlets in most) through the store observaAm J Prev Med 2007;33(4S)
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tions. The general community assessments included
observable measures such as outdoor advertising (including pro-tobacco and alcohol advertising and antitobacco and anti-illicit-drug advertising), social and
recreational space, social disorganization, and safety.
Local ordinances and regulations were collected from
city and county offices and from local health departments. Key informants surveyed included local police
chiefs and officers, local health department officials,
local coalition leaders, and others identified as actively
working to reduce youth substance use and its consequences. These respondents provided information on
the implementation and enforcement of state and
local policies, their organization’s activities addressing
youth substance use, after-school and other programs/
activities for local youth, and more.
In addition, separate state-level policy databases have
been constructed for each substance. The tobacco
database includes detailed information on tobacco
product taxes; restrictions on smoking in a variety of
places; limits on youth access to tobacco products; and
policies targeting youth purchase, possession, or use of
tobacco products; as well as a variety of state-level
measures of tobacco use and its consequences. These
data are regularly updated and are available on the
ImpacTeen website. The alcohol policy database includes information on alcoholic beverage excise taxes;
drinking and driving policies (including zero-tolerance
laws targeting underage drinking and driving); various
limits on youth access to alcoholic beverages (e.g.,
server training and keg registration policies); and more.
These data have been integrated into the NIAAA’s Alcohol Policy Information System (APIS), available online at
www.alcoholpolicy.niaaa.nih.gov. The illicit drug policy
database includes information on state policies related to
the manufacture, distribution, sale, or possession of various illicit drugs, medical marijuana policies, policies addressing drug treatment, and more. These data are also
available on the ImpacTeen website.
In addition, ImpacTeen gathers archival data from
multiple publicly available and commercial databases,
as well as other surveys containing information on
youth and young adult substance use, abuse, and related outcomes. These databases include information
on community population characteristics (e.g., age and
racial/ethnic composition, household income, and
poverty rates); business lists (for construction of outlet
density measures); exposure to televised advertising;
and prices for alcohol, tobacco, and other products.
Finally, as coordinating center for BTG, ImpacTeen
engages in a range of communications activities to
disseminate the findings from BTG research to diverse audiences, including policymakers, public
health and school officials, advocacy organizations,
and other researchers.

Bridging the Gap’s Research Findings on Alcohol,
Tobacco, and Illicit Drug Use
These databases, individually and in various combinations, have been used in numerous analyses that have
improved the understanding of the extent of, and
changes in, policies, programs, practices, and other
environmental influences and their associations with
adolescent substance use and abuse. Over 100 peerreviewed articles, book chapters, chart books, and other
publications have resulted from BTG’s research to date.
These are listed, and in a number of cases directly
available, on the websites for ImpacTeen and YES. The
brief synopsis below of some of BTG’s research on
substance use illustrates the range of issues that also can
be addressed in the domain of childhood obesity.
In the tobacco area, BTG research using retail store
observation data showed that cigarette companies increased their marketing efforts at the point-of-sale after
the elimination of billboard advertising under the
Master Settlement Agreement,19 documented how the
extent of these marketing efforts varied by type of
outlet20 and changed over time,21 and showed that
these marketing efforts were associated with greater
smoking prevalence and increased smoking uptake
among adolescents.22 Others have used the MTF survey
to describe methods and ease of access to tobacco
products for youth,23 adolescent recall and appraisal of
anti-smoking advertising,24 and the role of smoking
history and intentions in predicting future smoking.25
Still others have employed state, local, and/or school
tobacco-related policy and other data to examine the
role of cigarette prices in youth smoking initiation26;
the effects of home, school, community and/or state
restrictions on smoking on youth smoking prevalence27,28; the impact of funding for comprehensive
state tobacco control programs on overall smoking and
youth smoking29,30; and the influence of televised antismoking advertising on youth smoking behavior, attitudes, and beliefs.31,32
Similar analyses have been completed for alcohol
and/or illicit drug use. Variations in alcohol marketing
at the point-of-sale have been described33 and related
to various community characteristics.34 Comprehensive
chart books summarizing state alcohol and illicit drugrelated policies have been produced,35,36 key state
policies and their evolution documented,37–39 and the
local implementation of state and federal drug control
policies described.40 Analyses also have raised questions
about whether school drug testing has a significant
impact on student drug use41,42 and showed that marijuana prices and related attitudes are significantly
associated with youth marijuana use.43 Others have
shown that states’ zero-tolerance laws targeting underage drinking and driving reduce youth drinking and
driving while having no impact on youth drinking44
and that higher alcoholic beverage prices reduce the
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likelihood of moving from abstention to moderate
and from moderate to heavy drinking among young
adults.45 Evidence also has been reviewed on the effects
of price on alcohol use and related problems.46 Still
others have looked across substances at, for example,
the relationships between community- and nonclassroom-based substance-use prevention strategies and
adolescent alcohol, tobacco, and illicit drug use,47 and
at the relationships between young adults’ use of marijuana and alcohol48 and youth marijuana use and
cigarette smoking.49
These are a few examples from BTG’s extensive
research on the effects of policies, programs, practices,
and other environmental influences on adolescent
substance use, abuse, and related outcomes. In the
10 years since BTG began, states, communities, and
schools have adopted new and/or strengthened existing tobacco, alcohol, and illicit drug control policies;
improved the implementation and enforcement of
these policies; implemented a variety of school- and
community-based programs; and taken other steps to
reduce adolescent substance use. While numerous factors have prompted this action, it is likely that the
growing evidence base on the importance of these and
other environmental influences on youth behavior has
helped to enhance the effectiveness of these interventions. The significant declines in adolescent substance
use that began in the late 1990s—in particular cigarette
use—may be, in part, the result of this work.

Bridging the Gap Turns to Adolescent Obesity
While BTG’s research on adolescent substance use
continues, the initiative’s more recent efforts increasingly have focused on the role environmental factors
play in determining adolescent physical activity, diet,
and obesity-related outcomes. This additional emphasis
has resulted from the emerging evidence of a rapid rise
in obesity, particularly among children and adolescents; the scramble by national, state, and school policymakers and public health professionals to adopt
policies and implement programs that address these
problems; and a serious absence of evidence on the
impact of most of these interventions. These factors
parallel many of the characteristics of the substance
abuse epidemic of recent decades; in addition, both
substance abuse and obesity involve sets of adolescent
behaviors that are preventable, meaning that all of the
many adverse consequences associated with each are
likewise preventable.
In the 2003–2004 National Health and Nutrition
Examination Survey, 17.4% of adolescents aged 12 to
19 were overweight, based upon the CDC’s definition
of overweight as having a body mass index (BMI)
greater than or equal to the 95th percentile for age and
gender based on earlier surveys, up nearly 18% from
1999 –2000 and more than triple the rate from the late
October 2007

1970s.50,51 This trend echoes the rise in overweight
among younger children as well as obesity among
adults.50,51 Significant socioeconomic and racial/ethnic differences in the prevalence of overweight among
youth have been reported, with the highest rates
among non-Hispanic African-American youth and
among youth from lower socioeconomic groups.51,52
Significant physical and emotional health problems
have been linked to childhood overweight, including
type 2 diabetes, hypertension, sleep apnea, cholelithiasis, low self-esteem, negative body image, and depressive symptoms.52 Moreover, there is a strong link
between being overweight during childhood and adolescence and being obese in adulthood.52,53 While
there is some uncertainty over the numbers, it is clear
that obesity causes many thousands of premature
death,16,54 as well as imposes significant economic
costs.55
The recognition of this growing epidemic has
prompted actions by policymakers, the public health
community, and other organizations. Many of these
actions have focused on environmental changes targeting the physical inactivity and poor diets that are the
leading causes of overweight and obesity. In many
cases, however, the evidence base to demonstrate the
effectiveness of these interventions in promoting physical activity and healthy eating, and in reducing overweight and obesity, is almost non-existent.
To address this gap and to inform the development
of more effective interventions, BTG has begun to
apply the research strategies that it used to address
adolescent substance use to examine the impact of
policies, programs, practices, and other contextual
influences on adolescent physical activity, diet, and
weight. BTG is in a unique position to do this, given its
distinctive combination of data sources and analytic
efforts. Figure 1 contains the general conceptual framework that underlies BTG’s research on adolescent
obesity. This framework draws on the multiple disciplines represented by BTG and highlights the importance of contextual factors and the interaction of these
factors with individual and social factors in affecting
healthy eating and physical activity and, ultimately, BMI
and weight status.

Monitoring the Future Surveys
and Adolescent Obesity
The MTF surveys continue to be a primary source of
information on the relevant youth outcomes, other
relevant behaviors, and socioeconomic and demographic factors. Since 1986, the MTF survey of high
school seniors has included questions on student
height and weight, allowing the construction of BMI
and other indicators reflecting overweight and at-riskfor-overweight youth. Comparable questions specific to
Am J Prev Med 2007;33(4S)
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Figure 1. Conceptual model.
BMI, body mass index.

particular questionnaire forms were included when
MTF added its 8th- and 10th-grade surveys in 1991. In
addition to the height and weight questions, various
forms include questions on dietary habits (frequency of
consumption of green vegetables or fresh fruits, frequency of eating breakfast); physical activity (frequency
of vigorous exercise; frequency of participation in
sports, athletics, or exercising; participation on a school
athletic team); sedentary behavior (frequency of television watching, separately for weekdays and weekends;
frequency of nonschool/work computer use); and
sleep (frequency of getting 7 or more hours of sleep
each night; frequency of getting less sleep than respondents think they should).
Most of these questions were added to the surveys at
the same time as the height and weight variables as part
of an effort by the MTF investigators to assess healthy
lifestyle as a correlate and possible determinant of
substance use. A few were added earlier.
Consistent with the trends observed in other data,
Johnston and O’Malley’s examination56 of the MTF
data showed that BMI has risen at all grade levels for
both boys and girls, with the exception of a possible
leveling-off among 8th-grade girls in the mid-1990s.
Similarly, the prevalence of at-risk-for-overweight or
overweight has risen steadily for both boys and girls,
again with the exception of 8th-grade girls for whom
there has been little change over time since the surveys
began in 1991. Particularly notable are the increases in
the prevalence of overweight among 12th graders,
where prevalence rose from 3.3% and 1.9% in 1986
among boys and girls, respectively, to 11.2% and 7.0%
in 2002—more than a tripling over that period. Trends
in the various behaviors asked about in the MTF surveys
suggest that the increases in BMI and unhealthy weight
may well result from concurrent reductions observed in
physical activity, healthy eating, and sleep, along with
increased screen time. For example, there has been a
clear downward trend in the percentage of 10th- and

12th-grade youth reporting frequent vigorous exercise,
as well as of those reporting frequent participation in
sports, athletics, or exercise. Similarly, the prevalence
of youth who eat breakfast, green vegetables, and/or
fruit nearly every day has generally declined in all three
grades for both boys and girls. Perhaps most striking
are the sharp declines over time in the percentage of
youth reporting 7 or more hours of sleep nearly every
day and the increases in those reporting that they get
less sleep than they should.

Youth, Education, and Society Survey
As BTG’s efforts have increasingly focused on adolescent obesity, the annual YES surveys of middle and high
school administrators have been modified to encompass relevant measures. For example, extensive physical
education and other physical activity–related items
were introduced in 2003; extensive items on the school
food and beverage environment and on commercial
contracts in schools were added in 2004; and extensive
questions on school wellness policies, programs, and
practices were added in 2006. These added to questions
on the availability of after-school activities that have
been a part of the survey since it was first conducted in
1998. As noted above, a wide range of information is
collected through the survey, including basic information about the school and student population; parent
involvement in the school; school policies targeting
alcohol, tobacco and/or illicit drugs; the prevention
curricula used by the school; other school programs
targeting substance use; the school food environment;
and school physical education policies and practices.
To facilitate completion and to ensure reliability, the
survey consists of several color-coded modules that can
be completed by different school personnel; instructions indicate, for example, that the school’s Food
Service Manager is likely to be best suited to answering
the module on the school’s food and beverage offer-
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ings, and that section is, in fact, usually completed by
the person in that role.
With respect to physical education and physical activity, the YES survey collects information on students in
the grade surveyed in MTF—that is, those in grades 8,
10, or 12— on:
●
●
●
●
●

●
●
●

Physical education requirements
Frequency and duration of physical education
classes
Percentage of students participating in physical education classes
Percentage of students participating in interscholastic or varsity sports (separately for boys and girls)
Percentage of students participating in intramural
sports or physical activity clubs (separately for boys
and girls)
Percentage of students walking or biking to school
Physical fitness testing and whether the results are
provided to parents
Other significant school-based efforts in the district
or the school to promote student physical activity or
more-healthy eating (open-ended)

The YES survey includes a module focused on school
food and nutrition policies and practices that gathers a
variety of information, including:
●
●

●
●
●
●
●

●

●

●

●
●

Whether or not the school offers breakfast and/or
lunch to students
Participation in the U.S. Department of Agriculture
(USDA)’s National School Lunch Program and, if
participating, the average full price of the meal
School menu planning systems
Level at which school food service decisions are
made
Participation in the USDA’s Team Nutrition
program
Availability of brand name fast-food items, either á la
carte or as part of the school lunch meal
Availability of a variety of food products (e.g., candy,
lowfat and other salty snacks, lowfat and other baked
goods, fruits, vegetables, salads, bread products,
lowfat or regular ice cream, and sandwiches)
Availability of various beverages (e.g., diet soft
drinks, regular soft drinks, bottled water, milk [lowfat, skim, and/or whole; 2% or flavored], and 100%
fruit or vegetable juice)
Times during the school day when these foods/
beverages are available (before classes, during nonlunch school hours, during lunch, and/or after
school)
Locations from which these foods/beverages are
available (vending machines, school/student stores,
snack bars/carts, á la carte at school cafeteria)
Composition of the school lunch meals
Availability of a salad bar in the school cafeteria
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●
●

Provision of menu and nutrition information to
students and/or parents
Use of differential pricing strategies to encourage
healthier eating and drinking behaviors

In an effort to capture information on school-level
implementation of the school district “wellness policies” mandated by the 2004 National School Lunch Act,
the YES survey also includes a set of questions about
these policies and other school-based health-related
activities, including:
●

●

●
●
●

●

●

Whether or not the district has a school wellness
policy addressing student nutrition and/or physical
activity
Whether or not the school has developed (or is
developing) explicit goals to improve student wellness through nutrition education, physical activity,
and/or other activities
School or district nutrition guidelines for all foods
available to students during school hours
School or district plans for monitoring the implementation of wellness policies
Involvement of key stakeholders (e.g., parents, students, teachers, and others) in developing the wellness policy
Formal classroom instruction on nutrition and dietary behavior and/or physical activity, exercise, and
health-related fitness and the percentage of students
exposed to this instruction
Other significant school-based activities intended to
promote healthier eating and drinking practices
among students (asked in an open-ended answer
format)

Finally, the YES survey collects other relevant information, including whether student BMI is measured
and whether it is reported to the parent; presence
of and revenues generated from contracts between
schools and soft-drink companies; and school start
time. As described briefly below, many of the measures
contained in the YES survey are the focus of several of
the papers contained in this supplement.

ImpacTeen Data Collections
The ImpacTeen community data collections were conducted annually from 1999 through 2003 in the communities around the 2nd-year half-sample of schools
cycling out of the MTF surveys. “Communities” were
defined by the geographic area from which the MTF
schools drew the vast majority of their students; in
less-urban settings, this could include several towns and
small cities, while in highly populated urban settings, it
could be a relatively small section of a large city. As part
of the general community observations, information
was collected on a variety of items potentially related to
physical activity, including the availability of social and
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recreational spaces (e.g., sports areas, parks, public
pools, and beaches); the availability of walking/biking
paths; availability of bike lanes on roads; the availability
of street lights/safe lighting; presence of curbs and
sidewalks in residential neighborhoods; and traffic density. ImpacTeen researchers have used these data to
look at the relationships between various community
characteristics and the availability of opportunities for
physical activity in communities.57 As might be expected given the racial/ethnic and socioeconomic differences in obesity rates, significant differences were
observed across communities. Those with higher minority populations, lower median household incomes,
and higher poverty rates generally had fewer of these
physical activity opportunities available. The lack of
these opportunities is likely to be an important factor in
explaining the lower rates of physical activity and
higher rates of obesity in these populations.
Similarly, the ImpacTeen community key informant
surveys collected a variety of information from respondents on the availability of various opportunities for
adolescent physical activity, including school- and
nonschool-based after-school sports activities; other
after-school activities (e.g., dance and theater, Boy and
Girl Scouts); supervised activity centers (e.g., YMCA
and YWCA, community centers); indoor sports facilities; and other settings for physical activity (e.g., ice/
roller rinks, skateboard parks, playgrounds). Analyses
linking the availability of these opportunities and those
collected in the community observations of the MTF
survey on adolescent physical activity and weightrelated outcomes are ongoing. In addition to the
questions asked of all respondents, local health department respondents (in 2003) were asked about their
efforts to promote physical activity and/or healthy
eating among adolescents and adults, as well as the
importance they placed on these efforts in comparison
to their other activities. The health department survey
data are the focus of one of the papers contained in this
supplement.
In addition, the ImpacTeen project is developing
information on state-level policies that potentially affect
youth physical activity, healthy eating, and obesity,
building on experiences developing comparable databases on tobacco, alcohol, and illicit drug-related policies. This endeavor complements the ongoing efforts of
the NCI to track state policies targeting the school food
environment and student physical activity which are
described briefly below and in more detail in two of
the papers12,13 contained in this supplement. Among
the policies not currently included in the NCI’s database and likely to be included in the ImpacTeen
obesity-related state-level policy database are snack and
soda taxes; dedicated funding for school-based nutrition education, physical education, or other obesity
prevention programs/activities; regulations targeting
school pouring contracts and other contracts affecting

the school food environment; mandatory school
screening for obesity-related health conditions (e.g.,
type 2 diabetes); safe routes to school policies; policies supporting sustainable practices (e.g., farm-toschool requirements); state-mandated wellness policies; policies requiring the provision of nutrition
information for foods and beverages available at
school; and policies restricting the use of snacks as
rewards in schools. Pilot testing of methods for
collecting these policies from state statutes and regulations are currently in progress.

Archival Databases
The ImpacTeen component of BTG continues to
gather information on numerous factors that may affect
youth health-related behaviors, including physical activity, diet, and obesity. These data are drawn from a
variety of publicly accessible and commercial databases
and are being used in a range of analyses, both individually and in combination with other databases collected
originally or obtained by BTG. Archival data of the
following types have been used in several of the papers
contained in this supplement and/or in other BTG
papers on adolescent obesity:
●

●

Outlet density measures constructed from the business lists obtained from the Dun and Bradstreet
(D&B) MarketPlace database. This database contains a variety of information on over 14 million U.S.
businesses and is updated regularly by D&B. Business lists can be developed based on multiple criteria, including type of business, location, size, employment, and sales. For use in BTG, business lists have
been developed for different types of businesses
based on primary Standard Industry Classification
(SIC) codes identifying food or physical activity–
related businesses. Food-related businesses include:
fast-food restaurants; full-service restaurants; large
chain supermarkets; independent supermarkets; grocery stores; and convenience stores. Physical activity–
related businesses include physical fitness facilities;
membership sports and recreation clubs; and dance
studios, schools, and halls. The business lists are developed at the ZIP-code level and matched to other
ZIP-code level information, as well as to the MTF
survey data based on the ZIP code in which each
school is located.
Prices for assorted healthy and unhealthy foods are
taken from the ACCRA quarterly cost-of-living reports. Each quarter, ACCRA, The Council for
Community and Economic Research (formerly the
American Chamber of Commerce Researchers’ Association), collects prices on a variety of goods and
services from more than 300 cities. Prices are obtained from a sample of stores, with most items
reflecting prices for brand-named products. The
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●

●

goods and services chosen, and the stores from
which prices are collected, are intended to reflect a
middle management standard of living. ACCRA uses
these prices and weights based on expenditure patterns, to compute a local cost-of-living index. The
sample of products includes lettuce, tomatoes, bananas, potatoes, peaches, sweet peas, frozen corn,
fast-food hamburgers (McDonald’s Quarter Pounder
with Cheese); cheese pizza (Pizza Hut or Pizza Inn);
and a fried chicken meal (from KFC or Church’s). In
various BTG analyses, these price data are used to
compute a fruit and vegetable price index (with each
weighted based on expenditure shares obtained
from the Bureau of Labor Statistics’ Consumer Expenditure Survey) and a fast-food price index (with
each item equally weighted). The individual product
prices and the two price indices are matched to the
school student survey data based on the proximity of
the ACCRA city to the MTF school, along with a set
of indicators reflecting the quality of the price
match.
Televised advertising for various food products, as
well as public service advertising (PSA) promoting
physical activity and healthy eating, acquired from
Nielsen Media Research (NMR). NMR tracks television viewing in a nationally representative sample of
households and reports overall ratings for television
programming (including advertising), as well as
ratings for a number of targeted subgroups based on
age, gender, race/ethnicity, and other characteristics. To date, BTG has obtained two sets of data from
NMR reflecting exposure to TV advertising among
children, adolescents, and adults. The first data set,
acquired as part of the Youth Smoking and the
Media project, examined the impact of exposure to
anti-smoking advertising. It included all PSAs from
1999 through 2003, with media-market–level exposure measures for the 75 largest U.S. media markets.
These ads included both state-sponsored ads and
national ad campaigns, such as the CDC’s VERB
campaign58 promoting physical activity. The second
data set included exposure to all advertising for the
most watched network, cable, and syndicated series
and network and cable specials for six population
subgroups: 2 through 11 years, 12 through 17 years,
and 18 years and older for white and African Americans in each age group.
Community population characteristics drawn from
U.S. Census Bureau databases. These data include
information on the age, gender, and/or racial/
ethnic composition of communities, median household income, poverty rates, home ownership rates,
and other measures of community demographic
makeup and socioeconomic status (SES). Measures
are constructed at alternative levels of aggregation,
including at the ZIP-code and county level.
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Table 1 summarizes the key databases BTG researchers employ in their analyses of the impact of school,
community, state, and other environmental influences
on adolescent physical activity, diet, and obesity.
These data are used alone and in various combinations with other BTG data in several of the papers
contained in this supplement. In addition, BTG researchers are working with these data in other analyses.
For example, ZIP-code–level outlet density measures
constructed from the D&B business list data have been
merged with ZIP-code–level data on community population characteristics to examine the associations
among community socioeconomic and demographic
factors and availability of food and physical activity–
related outlets. One recent paper by Powell and her
colleagues59 showed that commercial physical activity–
related outlets are less available in lower-income communities as well as in communities with higher racial/
ethnic minority populations, confirming BTG’s findings
with respect to free opportunities for physical activity
described above.57 Similar associations are observed
with respect to food stores, with chain supermarkets less
available in low-income, high-minority communities,
while nonchain supermarkets and grocery stores are
relatively more available.60 Other BTG analyses combine the outlet density measures, food prices, and
community characteristics data with the MTF data on
adolescent behavior and weight outcomes. For example, Powell and her colleagues61 found that fast-food
prices significantly affected adolescents’ fruit and vegetable consumption and BMI, as well as their likelihood
of being overweight, while fruit and vegetable prices
and the density of fast-food and other restaurants had
weaker associations with these outcomes. Likewise,
BTG researchers are assessing youth and adult exposure to televised food advertising and differences in
exposure across different age and racial/ethnic groups.
One of these analyses, for example, found that over one
quarter of national advertising exposure for children,
aged 2 through 11 years, in the 2003–2004 television
season was for food-related products, with greater exposure among African-American children.62

BTG and Other Papers in this Supplement
The papers contained in this supplement1–13 highlight
the breadth of BTG’s research on the policy and
environmental factors that are potentially important
determinants of obesity-related behaviors and outcomes among adolescents, along with related efforts to
identify and track relevant state policies. Given the
significant disparities in the prevalence of physical
inactivity, unhealthy eating, and obesity-related outcomes among youth in different racial/ethnic and/or
socioeconomic groups, many of these papers seek to
Am J Prev Med 2007;33(4S)
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Table 1. Key databases employed in Bridging the Gap obesity research
Database

Brief description

For more information

Monitoring the Future

- Annual school-based surveys of 8th-, 10th-, and 12th-grade
students in the coterminus U.S.
- 12th grade since 1975; 8th/10th grade since 1991
- Approximately 45–50,000 youth in 420 schools each year
- Alcohol, tobacco, and illicit drug use and related knowledge,
attitudes, and beliefs
- Height, weight, physical activity, diet, and related behaviors
- Supported by the National Institute on Drug Abuse
- Annual surveys of middle and high school administrators in
MTF schools (second-year half-sample) since 1998
- School food environment, physical education requirements,
student physical activity, beverage contracts
- School ATOD-related policies, programs, and prevention
curricula
- Supported by the Robert Wood Johnson Foundation
- Annual community observations in catchment areas for MTF
second-year half-sample schools from 1999 through 2003
- In-store observations of tobacco and alcohol prices,
placement, advertising, and promotion
- Outdoor advertising and counter-advertising
- Collection of local ATOD and youth-related ordinances
- Indicators of community social capital, availability of
opportunities for youth physical activity
- Supported by the Robert Wood Johnson Foundation
- Annual interviews with local health department officials,
police chiefs and police officers, local coalitions, and others
actively working to address youth substance use
- Conducted in communities in which MTF second-year halfsample schools were located, 1999 through 2003
- After-school opportunities for local youth, enforcement of
state and local policies, support for efforts targeting youth
substance use and, in last year, adolescent obesity
- Supported by the Robert Wood Johnson Foundation
- Major state tobacco control policies, illicit drug-related
policies, policies addressing alcohol and drug treatment
(various years)
- New efforts to track state policies with potential to impact on
physical activity, diet, and obesity-related outcomes
- Supported by the Robert Wood Johnson Foundation
- Major state alcohol-related policies, various years
- Supported by the National Institute on Alcohol Abuse and
Alcoholism
- Policies targeting physical education/physical activity in
schools
- Policies addressing the school food environment
- Supported by the National Cancer Institute
- Exposure to televised food and beverage advertising
X Nationally, by age and race
- Exposure to televised public service advertisements
promoting physical activity or healthy eating
X By market over time, by age
- Proprietary data produced by Nielsen Media Research
- Quarterly prices for variety of foods and beverages, including
fast foods, fruits and vegetables, and more
- Local cost-of-living index
- Quarterly for more than 300 U.S. cities
- Produced by ACCRA (formerly the American Chamber of
Commerce Researchers’ Association)

www.monitoringthefuture.org

Youth, Education, and
Society

ImpacTeen community
observations

ImpacTeen Key
informant interviews

ImpacTeen state policy
databases

Alcohol policy
information system
State obesity policy
rating system

Television advertising

Food and beverage
prices

www.yesresearch.org

www.impacteen.org

www.impacteen.org

www.impacteen.org

www.alcoholpolicy.niaaa.nih.gov
Two papers by Mâsse and
colleagues contained in this
supplement; data will
eventually be posted on
NCI’s web site
www.nielsenmedia.com

www.coli.org

(continued on next page)
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Table 1. (continued)
Database

Brief description

For more information

Outlet density

- Business lists for over 14 million U.S. businesses
- Based on standard industrial classification (SIC) codes
- Uses both primary and non-primary SIC codes, as
reported by businesses, to the eight-digit level
- Obtained from Dun & Bradstreet’s MarketPlace
database
- Age, gender, and racial/ethnic composition of
communities
- Median household income, poverty rates, home
ownership rates
- Other community socioeconomic and demographic
measures
- At multiple levels of aggregation (including school
catchment area and zip code)
- Obtained from the U.S. Census Bureau

www.dnb.com

Community population
characteristics

document and explore disparities in these outcomes
and in their potential determinants. This section briefly
reviews these papers and highlights some key findings.

Adolescent Behavior and Obesity
Delva and his colleagues1 use data from the 1998 –2003
MTF surveys of 8th and 10th graders to describe
differences in the prevalence of overweight and other
lifestyle variables by gender, race/ethnicity, and SES.
They find that prevalence of overweight is greatest
among males, racial/ethnic minorities, and lower-SES
youth, along with those in rural, Southern communities. At particular risk are Hispanic boys and AfricanAmerican girls, reflecting an important gender by
race/ethnicity interaction. In a recent article from
BTG, by the same authors, it was found that the
prevalence of overweight is rising in nearly all subgroups.63 The authors go on to examine the importance of various possible contributory behaviors—
including frequency of eating breakfast, fruits, and
vegetables; regular exercise; TV watching; and getting 7
hours of sleep— on prevalence of overweight in these
subgroups. As expected, their multivariate analyses
showed that these behaviors correlated significantly
and in the expected direction with the prevalence of
overweight, with the effects of SES on prevalence
attenuated by the inclusion of these behaviors. Most of
the healthier of these behaviors have been shown to be
in decline, with getting exercise declining faster among
males than among females.56,63 Interestingly, Delva and
his colleagues found that these behaviors are more
important than the family and parenting variables they
examined in explaining the prevalence of overweight
among adolescents in the various subgroups.

School Influences on Adolescent Obesity
O’Malley and his colleagues2 begin the analyses of the
importance of school and community influences on
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adolescent obesity by assessing the extent to which
there exist differences among schools in the average
BMI and the prevalence of overweight of their students.
Using the MTF on 8th-, 10th-, and 12th-grade student
data from 1991–2004, they find that between-school
differences represent relatively small shares of the
observed variances in BMI and the proportion of
students that are overweight. Nevertheless, significant
differences exist among schools; for example, just over
10% of students are overweight, on average, in the
lowest decile of schools based on this measure, while
43.6% are overweight, on average, in the highest decile.
Racial/ethnic composition and SES of the student
population are relatively important determinants of
BMI and overweight, even after controlling for individual race/ethnicity and SES. Other school characteristics, including school type (public, Catholic-private,
non-Catholic private); school size; and selected community characteristics (region and population density)
explain a relatively smaller share of the observed differences among schools.
Johnston and his colleagues3 look more closely at
physical education and sports participation among students using data from the 2003–2005 MTF and YES
surveys. They find that there is a significant drop in
both physical education (PE) requirements between
8th and 12th grades, with schools more than four times
more likely to require 8th graders to take PE than 12th
graders. Consequently, student participation in PE
classes falls sharply from 8th grade to 12th grade. In
contrast, student participation in varsity sports differs
little across grades, while participation in intramural
sports is much lower than in varsity sports and falls
somewhat between middle school and high school.
There are minor differences in PE requirements and
participation across student subgroups based on gender, race/ethnicity, and SES. There are, however, more
significant subgroup differences in both varsity sports
and intramural sports participation; with girls, racial/
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ethnic minority youth, and low-SES students less likely
to participate in them.
Two papers4,5 describe various aspects of the school
food and beverage environment and differences in
these factors across schools, based on data from the
2004 and 2005 YES and MTF surveys. In the first of
these, Johnston and his colleagues4 find that the vast
majority of high school students and most middle
school students attend schools that have contractual
agreements with soft drink bottlers. As a result, the vast
majority of students have access to soft drinks either
through vending machines or in the school cafeteria,
with middle school students having somewhat less
access than high school students and having diet beverages less available than regular soft drinks. Soft drink
availability is greatest for Hispanic students, while advertising and promotion of soft drinks is more prevalent in schools with lower-SES students. The revenues
received by schools from these contracts are more than
nine times higher per student in high schools than in
middle schools, with overall revenues highest in schools
with a greater proportion of Hispanic students.
In the second of these papers, Delva and his colleagues5 assess the availability to students of healthy
and less-healthy foods in schools. They find that nearly
all U.S. middle and high schools offer lunches to
students, while more than four fifths offer breakfast
(with low-SES and/or high-minority schools more likely
to offer breakfast). About three quarters of middle
school students and nearly two thirds of high school
students regularly eat the school lunch, making the
school an important source of food and beverages
consumed by adolescents. A wider variety of both
healthy and unhealthy food options is available to high
school students than to middle school students. There
are modest racial/ethnic differences in the availability
of healthy and less-healthy products. For example,
Hispanic students are more likely to have access to
brand-name fast foods at lunch and to ice cream
through vending machines, while African-American
students are less likely to have access to the healthier
lowfat salty snacks, fruits, and vegetables through vending machines. Both healthier and less-healthy snacks
are more likely to be available to high-SES students
than to low-SES students, but the ratio of unhealthy to
healthy snacks is greater among low-SES students.

Community Influences on Adolescent Obesity
Four papers6,7,10,11 highlight different aspects of the
community environment in affecting adolescent behaviors and obesity. The first of these adds to BTG’s earlier
research assessing differences in the availability of
physical activity opportunities and food-related outlets across communities. Using ZIP-code–level data
from the 28,050 ZIP codes in which the vast majority
of the U.S. population resided in 2000, Powell and

her colleagues6 describe the associations between community demographic and socioeconomic characteristics and the availability of fast-food and full-service
restaurants. Fewer restaurants of all types are found in
high-minority and/or low-income communities. However, the proportion of all restaurants accounted for by
fast-food restaurants is higher in these communities,
suggesting that the choices available in low-income,
high-minority communities are relatively less healthy (a
finding consistent with that observed for the ratio of
healthy to unhealthy snacks available to low-SES students in schools, as described above).
The second paper7 uses data from the 2003 ImpacTeen community key informant surveys of local health
departments with jurisdiction over the communities in
which the 2nd-year half-samples of MTF 8th-, 10th-, and
12th-grade schools were located. Given BTG’s increasing focus on obesity, that year’s health department
survey included a module on the relative importance
of, and on each department’s activities aimed at, increasing physical activity/healthy eating and preventing
obesity among adolescents. While respondents generally indicated that efforts to promote healthy eating
and physical activity and to control obesity were relatively important compared to other efforts, relatively
few provided or supported activities/programs targeting these outcomes.
The remaining two papers10,11 link outlet density
measures from the D&B business list data and community characteristics from census data to the MTF surveys
to assess the relationships among availability of various
types of businesses, community income, and adolescent
behavior and/or weight-related outcomes. The first10
of these uses the 1997–2003 8th-, 10th-, and 12th-grade
student data to examine the associations among the
availability of commercial physical fitness facilities and
student physical activity. Increased availability of these
facilities is found to have a statistically significant, albeit
small, impact on the likelihood that youth report
frequent sports participation and/or frequent vigorous
exercise. The magnitude of these associations falls
substantially when controlling for community income
(given the greater availability of these outlets in higher
income communities), which itself has a positive association with physical activity.
The second11 of the papers using the merged business list, census, and MTF data looks at the relationships between access to food stores (chain and nonchain supermarkets, convenience stores, and other
grocery stores) and adolescent BMI among 8th- and
10th-grade students from 1997 through 2003. Greater
availability of chain supermarkets is negatively and
significantly associated with BMI, while greater availability of convenience stores has a positive and significant impact. Interestingly, the impact of availability on
the likelihood of overweight is substantially larger than
on BMI, suggesting that youth on the margin between
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healthy and unhealthy weight are most affected. Similarly, relatively larger associations are observed for
African-American adolescents and for those in households in which the mother works full time.

Media Influences on Adolescent Obesity
Two of the papers in this supplement use NMR data to
describe youth exposure to televised advertising. In the
first of these,8 Powell and her colleagues assess exposure to food-related advertising on the most watched
network, cable, and syndicated programs among youth
aged 12–17 years during the 2003–2004 TV season.
Nearly a quarter million 30-second equivalent advertising spots shown on 170 top-rated shows during this
9-month period are examined. About one fifth of these
spots (nearly 50,000 ads) are food-related, accounting
for almost one quarter of product advertising (advertising after excluding TV program promotions and
PSAs). In contrast, all PSAs account for less than 2% of
the ads seen by adolescents. Food products account for
a proportionately larger share of the product ads seen
by African-American adolescents. Given this and given
racial/ethnic differences in TV watching, AfricanAmerican youth are exposed to about 1.6 times as many
food ads than their white counterparts. Of the overall
food product advertising seen by adolescents, the food
products most heavily advertised to them include fast
food, sweets, and beverages, accounting for 23%, 22%,
and 17%, respectively.
The second paper9 focuses on obesity-related PSAs,
comparing and contrasting adolescent exposure to
these messages with exposure to anti-smoking ads sponsored by public health agencies and organizations (e.g.,
state tobacco control programs and the American Legacy Foundation). The success of the anti-smoking ads in
reducing youth smoking31 suggests that similar efforts
to promote physical activity and healthy eating may be
effective in preventing childhood and adolescent obesity. Emery and her colleagues9 show that while exposure to obesity-related PSAs increased from 1999 to
2003, exposure to these ads was well below exposure to
the anti-smoking ads. Most of the exposure is accounted for by the CDC’s national VERB campaign58
targeting youth and promoting physical activity,
launched in 2002. State-sponsored ads were relatively
rare, beginning in California in 2000 and spreading to
seven other states by 2003; most of these ads focused on
healthy eating and targeted a general audience.

State Policies Targeting Obesity
The NCI’s ongoing efforts to identify, rate, and track
state-level policies targeting obesity are described in two
papers by Mâsse and her colleagues.12,13 To date, these
efforts have focused on policies targeting student physical education (PE) and the school food environment,
building on the NCI’s extensive experiences in rating
October 2007

state tobacco control policies. Separate policy ratings
have been developed for each area, and state policies
in effect as of December 31, 2003 have been collected
and rated. The processes for developing and applying these two ratings systems to state policies for
schools are described in these papers—PE-related
policies in one and the other for policies related to
the school nutrition environment. The development
of both ratings systems was informed by reviews of the
scientific and other relevant literatures and through
consultations with expert panels and other selected
experts. Policies, both statutes and regulations, were
obtained from the Westlaw database for all 50 states
and Washington DC.
The PE-related state policy ratings focused on five
areas: PE time requirements, staffing requirements,
curriculum standards, the assessment of health-related
fitness, and recess time. The school nutrition policy
rating system was more extensive, consisting of eleven
topics, including competitive food policies targeting
availability of á la carte items in cafeterias, vending
machines, or other venues; reimbursable school meals
and the school meal environment; food service director
qualifications; nutrition education; food/beverage marketing; preferential pricing strategies; BMI screening;
and mandated or recommended coordinating/
advisory councils and/or plans. Policies in each topic
area were given more points based on whether the
policies were more extensive/comprehensive in ways
expected to increase physical activity or improve student nutrition. For the physical activity–related policies,
those setting staffing requirements were most extensively implemented across states, followed by those
establishing PE time requirements, while those addressing recess time (for elementary schools only) were least
extensive. On the nutrition side, most states had policies requiring some nutrition education, while a few,
about one third, had policies targeting competitive
foods. State policies addressing other topics were less
prevalent, with no states having policies in effect at
the end of 2003 focused on some areas (e.g., food/
beverage marketing and preferential pricing of healthier foods and beverages). It is likely that both state
policies adopted in these areas, and their degree of
implementation, will expand in the coming years. The
continued tracking/rating of these policies by NCI; the
identification, tracking, and rating of other potentially
relevant policies in the ImpacTeen project; and the
continued assessment of their implementation in
schools through the YES survey should help both to
measure and stimulate progress in this area.

Discussion
Extensive research has demonstrated the importance of
a range of policy, programmatic, and other environmental influences in affecting health behaviors. The
Am J Prev Med 2007;33(4S)
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Bridging the Gap program created 10 years ago and
supported by the Robert Wood Johnson Foundation—
and other spin-off projects from this effort— have made
numerous contributions to the evidence base on the
impact of these factors on adolescent tobacco, alcohol,
and illicit drug use and related outcomes. The accumulation of this evidence has been a critical factor in the
development and implementation of effective strategies to reduce youth substance use and abuse. More
recently, BTG has been applying a similar approach to
adolescent obesity and the physical inactivity and/or
poor dietary habits that are its primary causes. This
supplement features some of BTG’s early research on
these issues, along with other important work on the
policy and environmental determinants of obesity.
The papers contained in this supplement highlight
the importance of contextual influences as determinants of adolescent physical activity, healthy eating, and
weight. Moreover, they emphasize the disparities that
exist in these factors and outcomes among different
racial/ethnic and socioeconomic groups. BTG research
suggests that interventions targeting obesity will be
particularly effective among the subgroups most at risk.
Adolescents in high-minority, low-income areas have
fewer opportunities for physical activity and more limited options for healthy foods (and relatively more for
unhealthy foods), both in schools and throughout their
communities and, consequently, are more likely to be
at unhealthy weight. Minority youth also are more
exposed to food advertising on television and in their
schools.
While awareness of the obesity epidemic is growing,
state policymakers and local health departments have
been slow to adopt comprehensive policies and programs targeting the environments and behaviors that
cause obesity. Nevertheless, actions to address the obesity epidemic are being taken at all levels of government, as well as throughout the private sector. Clearly
the issue has grown in the national consciousness. The
evidence base to which BTG and many others are
contributing should reinforce these efforts and help
shape them in ways that maximize their effectiveness.
They will also help to track progress that is, or is not,
being made in changing key contextual influences in
the schools, in communities, in the states, and in the
media. Clearly, there are multiple influences that help
to account for the growing obesity epidemic, as well as
for the disparities in overweight as a function of race/
ethnicity and SES. An effective societal response will
depend on the recognition of what these complex and
multiple influences are, an understanding of their
levels in the population of youth and disparities in
those levels, hopefully followed by a demand for
change in many of them and for the reduction of the
disparities found.

We gratefully acknowledge research support from the Robert
Wood Johnson Foundation, through the Bridging the Gap
initiative, provided through the ImpacTeen and Youth, Education, and Society (YES) research projects.
No financial disclosures were reported by the authors of
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Commentaries

Building the Evidence to Reverse an Epidemic
Risa Lavizzo-Mourey, MD, MBA

T

he basic facts of the problem are increasingly
well-known, but bear repeating: childhood obesity rates in the United States have risen dramatically over the past 4 decades. Today, more than 33% of
children and adolescents—approximately 25 million
kids—are overweight or obese.1 Overweight and obese
children are being diagnosed with health problems that
previously were considered to be “adult” illnesses, such
as type 2 diabetes and high blood pressure.2 Many studies
have confirmed that the rates of overweight, obesity and
related health problems are highest and rising fastest for
African-American, Latino, Native American, Asian American, and Pacific Islander children living in low-income
communities.1,3
These disturbing trends point to the real and pressing need for solutions. For some time now, our country
has sought to solve the obesity crisis by placing the
burden on individuals to change their diet and exercise
practices. But the pervasive and entrenched nature of
childhood obesity suggests that approaches focused
merely on individual behavior will not solve the epidemic. To stop childhood obesity, we have to commit
ourselves to comprehensive policy and environmental
changes that benefit all of our children and our
families.
Reversing the epidemic will require the nation’s most
massive mobilization ever to protect the health of the
public. And that means we all have a role to play. We
believe it is critical to work in partnership with other
funders—to support research, programs, and policies
that will make a difference. At the Robert Wood
Johnson Foundation (RWJF) we already have begun to
develop important collaborations with other organizations and funding partners, such as The California
Endowment, the W.K. Kellogg Foundation, Kaiser Permanente, and Nemours Health and Prevention Services. We also are working with the National Institutes
of Health (NIH), the Centers for Disease Control and
Prevention (CDC), the U.S. Department of Agriculture
(USDA) and other government agencies to prevent childhood obesity and develop real measures of progress.
Along with philanthropy and government, the public
also has awakened to the threat of childhood obesity. A
survey conducted by the Harvard School of Public
From the Robert Wood Johnson Foundation; Princeton, New Jersey
Address correspondence and reprint requests to: Risa LavizzoMourey, MD, MBA, President and CEO, Robert Wood Johnson Foundation, Route 1 & College Road East, Princeton NJ 08543. E-mail:
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Health in 2006 found that 92% of Americans said that
childhood obesity is a serious national problem.4 Fortunately, many schools, communities, businesses, youth
and advocacy organizations, and public health agencies
are working fervently to find ways to disrupt the trend.
At RWJF, our goal is to galvanize the nation to work
together in reversing the epidemic by 2015, and we are
committed to spending at least $500 million over the
next 5 years to begin achieving that goal.
While awareness of the problem is at an all-time high,
we are early in efforts to understand its modifiable
causes and identify and implement replicable solutions
for an epidemic that took all us by surprise. Until we
more fully comprehend the complexities and root
causes of this epidemic and undertake a coordinated
effort to address childhood obesity using strategies that
work, we will be left to respond to it with guesswork and
inefficiency. And we don’t have time for that.
The Foundation’s approach to reversing the epidemic includes three interlocking strategies: (1) building solid evidence to unravel the epidemic’s root causes
and discover how best to address them; (2) putting the
most successful strategies into action across the country; and (3) educating parents, public health advocates,
schools, and community and national leaders about the
problem and solutions, and furnishing the resources
and tools to help them implement and sustain effective
action. We seek, with the help of others, to accelerate
and spread learning from each of these three strategies
in order to make our nation healthier and save countless lives.
We are focusing our efforts in two ways: (1) on the
low-income and racial/ethnic minority children and
families who are at highest risk, and (2) on the environmental and policy factors that place limits on the
choices families and children can make. To reverse
the childhood obesity epidemic, we have to change the
environments in which our children live, learn, and
play, and we have to change policies in ways that
support parents in their efforts to raise healthy kids.
Without giving families and whole communities ubiquitous access to healthy choices by engaging parents
and community leaders in efforts to call for that access,
we will deal with this epidemic for decades and decades
to come.
Many of the Foundation’s earliest research investments focused on building a solid evidence base for the
widespread policy and environmental factors contributing to the “energy gap” that exists for too many
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children. Claire Wang, Steve Gortmaker, and their
colleagues5 have described this energy gap as the taking
in of far more calories than we burn, which leads to
unhealthy weight gain. Today’s obese teenagers consume between 700 and 1000 calories more per day than
what’s needed for the growth, physical activity, and
body function of a normal-weight teen. Closing the
energy gap for American youth will require changing
policies and shaping environments in ways that make it
easy for children to eat well and be active. This will be
especially critical for children at greatest risk for childhood obesity.
Of course, knowing which policy and environmental
changes to make will require significant and sustained
investments in research and a focus on quickly translating the findings from that research into action. Fortunately, such a research movement is coalescing with
support from foundations and, increasingly, federal
agencies. One need only look to the NIH’s Economics
of Diet, Activity, and Energy Balance Research Program
for an example of an intensive effort to enhance
knowledge of how economic factors contribute to obesity and to build scientific evidence to inform decisionmaking on public health interventions that may reduce
obesity in our country.
The research papers in this supplement to the American Journal of Preventive Medicine,6 –14 mostly from the
Foundation’s Bridging the Gap program, are among
the first to clarify the powerful role of school, community, and information environments and policies in
contributing to the energy gap and thereby fueling the
obesity epidemic. These papers provide important information about sociodemographic disparities in overweight and obesity and help define possible solutions to
this ongoing problem.
A number of the supplement papers use the school
setting to explore important aspects of the childhood
obesity epidemic, with particular emphasis on racial/
ethnic and socioeconomic disparities. O’Malley et al.6
found that, beyond individual-level factors, characteristics of school environments—perhaps cultural factors,
peer role modeling and/or differences in school food
and beverage policies—facilitate obesity in schools with
a high concentration of lower socioeconomic students.
And two papers by Johnston, Delva, O’Malley and their
colleagues7,8 found that racial/ethnic minority and
low-income youth get less exercise at school from
participating in physical education (PE) and school
sports, have greater access to soft drinks and to soft
drink ads and promotions in their schools, and have
less access to certain healthy school foods and snacks.
Delva et al.9 add more to this research vein by documenting that differences in diet and physical activity
(both regular exercise and sedentary behavior) are
associated with overweight and help to explain higher
rates of obesity among 8th and 10th graders in lowincome and racial/ethnic minority populations. They
October 2007

conclude that these factors appear to be more important than the family/parenting variables they examined. These findings, among the first of their type, are
helping to guide us towards effective broad-based
school policy and environmental solutions focused on
closing the energy gap and encouraging a healthy
balance of nutrition and physical activity.
In similar fashion, several of the papers in this supplement provide a clearer understanding of sociodemographic disparities for childhood obesity at the
community level. Powell et al.10 found that low-tomiddle income neighborhoods and black or racially
mixed neighborhoods have higher numbers and proportions of fast-food restaurants than higher-income
and predominantly white neighborhoods. According to
another Powell et al. paper,11 increased availability of
chain supermarkets is associated with lower adolescent
body mass index (BMI) and overweight, and greater
availability of convenience stores is associated with
higher BMI and overweight. And Slater et al.12 found
that less than half of a national sample of local health
departments provide programs targeting obesity, physical activity, and healthy eating. These and other key
studies in this supplement and elsewhere provide the
impetus, direction and mandates needed by government, the public health field, advocates and others at
the community level to call for and develop policies
and programs that will reverse the childhood obesity
epidemic.
Another crucial factor in the epidemic is the information environment, and a final set of Bridging the
Gap papers explore certain elements of that environment, particularly food advertisements and healthpromoting ads on television. Powell et al.13 report that
African-American boys, who are more likely to be
obese, watch more television and are exposed to 1.6 times
the number of food ads compared with their peers, and
that fast food is the most frequently viewed food product
category among adolescents. Emery et al.14 compare
exposure to state and national anti-tobacco and anti-obesity
ads and find that lessons learned from tobacco counteradvertising could apply to obesity counter-campaigns and
their evaluation. These papers and others highlight the
fact that media, advertising, and other elements of
the information environment disproportionately affect
those with the highest and fastest-rising childhood
obesity rates, and they underscore the need for our
attention to disparities, as outlined in the Yancey and
Kumanyika15 commentary in this supplement.
In sum, Bridging the Gap—as well as two of the
Foundation’s other obesity-related research programs,
Active Living Research and Healthy Eating Research
(see Sallis, Story and Orleans16 commentary in this
supplement)—are identifying the underlying policy
and environmental determinants of the childhood obesity epidemic in schools, neighborhoods and communities across the country. The Foundation is committed
Am J Prev Med 2007;33(4S)
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to supporting these creative research programs and
their rigorous evaluations of promising childhood obesity prevention initiatives.
Earlier in this paper, I noted that we are in the early
stages of fully understanding all of the causes of the
childhood obesity epidemic. While this is true, the
strength of the research presented in this supplement
and the growing body of evidence about the factors that
drive this epidemic lead us to believe that there are
policies that have the potential to make a real difference in the lives of our children and that we need to
move on enacting these policies now.
For instance, given what research shows us about
the school environment, one could argue that the No
ChildLeftBehindAct(http://www.ed.gov/policy/elsec/
leg/esea02/107-110.pdf) should make physical education mandatory every day at every grade level and that
the USDA should develop and implement nutritional
standards for all competitive foods and beverages sold
or served in schools. Why not try these approaches as a
means to addressing both sides of the energy gap our
kids face daily?
At the state and local level, policymakers need to
build incentives to bring supermarkets back into underserved communities. The federal government could
help local communities by increasing the Food Stamp
allowance so people can afford to buy healthy foods.
As for the information environment, the Institute of
Medicine (IOM) has called on the food and beverage
industry to use their creativity, resources, and full marketing muscle to promote and support more healthful diets
for children and youth. Among other recommendations,
the IOM has said that, if voluntary efforts to shift advertising during children’s television programming toward
more healthful foods and beverages are unsuccessful,
Congress should enact legislation mandating the change
on both broadcast and cable television. RWJF fully supports that recommendation.17
Without significant policy changes, our efforts to
reverse this epidemic will fail. But those policy changes
must be rooted in research that shows us the most
effective means for making change. This supplement
represents a major achievement—it contributes significantly to our research knowledge in a host of environments that play critical roles in reversing the epidemic.

We commend all of the supplement authors for their
contributions to the childhood obesity evidence base.
Their work is a reminder that sustained and coordinated
funding of research, as well as action and advocacy, will be
critical to stopping the epidemic in its tracks and improving the health of generations of children.
No financial disclosure was reported by the author of this
paper.
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Preventing Childhood Obesity
The Power of Policy and Political Will
U.S. Senator Tom Harkin

I

t is beyond dispute that Americans are severely
burdened by the medical and social costs of childhood obesity and resulting chronic diseases. Likewise, there is broad acknowledgement that steps must
be taken to promote wellness and prevent avoidable
illness and disease. However, there is incomplete consensus as to the optimum course that should be taken
to address these challenges. In part, this is due to the
fact that we are still assessing which interventions are
most effective, and which can be successfully implemented on a mass scale. To address these challenges, I
commend the authors in this supplement to the American Journal of Preventive Medicine.1–14
Perhaps the biggest challenge of all is the political
one. Powerful interests and legions of lobbyists are
arrayed against even commonsense proposals to encourage healthy choices and behaviors. And Americans
themselves are generally wary of government—the
“nanny state”—telling them what they should eat and
drink, and how they should manage their own health.
Given these challenges, if we are serious about wellness
and disease prevention, and breaking with the status
quo, several things need to happen.
First, we must move beyond the fruitless blame
game as to who or what is responsible for America’s
epidemic of childhood obesity and related chronic
diseases. Are individuals at fault? Corporations that
relentlessly advertise unhealthy foods? Public schools
that slight recess and physical education? A changing society that is increasingly sedentary? Isn’t it
obvious that there is plenty of blame to go around?
And isn’t it equally obvious that any successful effort
to combat obesity, diabetes, heart disease, and other
preventable conditions must mobilize all sectors of
our society and economy: individuals, families, corporations, employers, schools, and government at all
levels?
Second, as we continue to investigate the causes of
childhood obesity as well as the behaviors that can
prevent or reverse related chronic diseases, we need a
more robust effort to translate the research findings
into workable, sustainable interventions in our commuSenator Tom Harkin is a U.S. Senator from Iowa.
Address correspondence and reprint requests to: Derek Miller,
Democratic Professional Staff Member, Senate Committee on
Agriculture, Nutrition, and Forestry, 637 Senate Dirksen Office
Building, Washington, DC 20510. E-mail: derek_miller@agriculture.
senate.gov.

nities, schools, and workplaces. To that end, it is critical
that we strengthen the ties between researchers who
strive to identify evidence-based practices to promote
public health, and policy makers and elected officials
who are in a position to create public-information
campaigns, incentives, and mandates in order to implement best practices on a broad scale.
Third, if our aim is obesity prevention, we must begin
at the earliest possible age, with infants and children.
Fortunately, there is a high degree of consensus and
urgency with regard to the health needs of America’s
children. The shocking rise of childhood obesity and
associated conditions such as type 2 diabetes is a fact
beyond reasonable dispute. Moreover, it is clear that
children, given their limited cognitive development,
are uniquely vulnerable to manipulation by the advertising and marketing of less-healthy foods and beverages. There is strong consensus among policy makers,
parents, and the public at large that, when it comes to
protecting the health of children, robust public health
interventions are appropriate and necessary. Moreover,
there are several areas where we are obviously falling
short at present.
For instance, because of outdated laws, our public
schools, today, are awash in junk foods and sugary
beverages, utterly undermining the aims of the nutritionally balanced National School Lunch Program.
We need to implement updated federal nutrition
standards for foods sold through school vending
machines, snack bars, and other sources outside the
cafeteria at lunchtime. Legislation, for which I am
the chief sponsor, the Child Nutrition Promotion
and School Lunch Protection Act, would update
school nutrition standards and give the U.S. Department of Agriculture authority to regulate all foods
and beverages sold in schools.
We also need to promote physical activity among our
kids. It’s unconscionable that we build elementary schools
without playgrounds and that kids can’t walk to a
school just blocks away because busy roads lack sidewalks. Leading experts have set guidelines that children
should participate in 60 minutes of physical activity
everyday. The PLAY Every Day Act (www.playeveryday.
org/Bill%20s651.pdf), which Senator Hillary Clinton
and I introduced earlier this year, provides resources to
communities to create coalitions that work to remove
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barriers that prevent children and families from living
healthy, active lives. My vision is to have every community in America focused on promoting health and
preventing disease—instead of just dealing with the bad
consequences of obesity, diabetes, and heart disease.
Another area that needs to be examined is food
marketing to kids. In recent reports, the Kaiser Family
Foundation15 and the Institute of Medicine16 have
detailed the incredible pressure that our children face
today due to the marketing of junk food. The food
industry spends more than $12 billion a year on marketing campaigns through television, movies, cell phones,
and the Internet. Sadly, the majority of the advertising
is for candy and foods high in sugar, salt, and fat and
inconsistent with national dietary recommendations.
Only 2% of advertising is for fruits and vegetables. I am
hopeful that the FCC Task Force on Media and Obesity
that I co-chair with Senator Brownback will develop and
implement real solutions that effectively deal with this
public health problem.
The papers in this supplement highlight many of
the most pressing topics for policy makers and practitioners who are addressing childhood obesity. My
hope is that Americans can come together around
commonsense policies to protect and promote the
health of our children, and that this will lead to a
broader discussion of the role of public policy in
promoting better health for all Americans. We must
fundamentally shift our healthcare system toward preventing disease, promoting good nutrition, and encouraging physical activity—in other words, recreating
America as a “wellness society.” This will be good for the
physical and mental health of the American people.
And it will be good for the fiscal health of government,
corporate, and family budgets. In an era of skyrocketing healthcare costs, this is the only sustainable course
for America’s future.
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The Time Is Right for Policy Action
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ncreasingly, research shows that chronic aliments,
such as obesity, are affecting more and more of our
children each year. Throughout our nation, people
are demanding action to combat rising obesity rates in
children and in controlling healthcare costs. But we
need to look to prevention first. And where do we start?
With living healthy lifestyles, eating right, and getting
regular exercise. While changing these behaviors sound
simple, doing so is complex, as illustrated in the
excellent set of articles in this supplement to the
American Journal of Preventive Medicine.1–14
I have been a strong advocate for finding ways to
improve the food offerings in our schools, so that
parents can know that their children have healthy food
options available to them. As both a Senator, and more
importantly, a parent of two school-aged boys, I know
first-hand of the poor dietary temptations that are
readily available to them each day at school.
We all know the problem, and we all know that eating
the right amount of healthy foods and getting enough
exercise are the answers to preventing overweight,
obesity, and all the related serious health problems and
costs.
Recent studies show that between 1980 and 2000, the
prevalence of obesity among children and adolescents
nearly tripled. And in my home state of Alaska, recent
estimates show that obesity kills nearly 500 Alaskans
each year—that is simply an unacceptable figure.
Last month, the Institute of Medicine15 reported
findings that the rise in obesity over the past 2–3
decades has been accompanied by an increase in the
number of alternative food options available on school
campus— especially vending machines. And yet another disturbing report has found that of all the babies
born in 2000, 1 in 3 will become overweight.
But where do we begin in our effort to fight these
terrible statistics? Certainly we look to the habits
learned at home, but we also must take a look at the
nutritional options our kids have at school. These
statistics should cause us to pause . . . to reflect on our
policies on foods sold in schools.
At school, our children learn in health class to eat
five fruits or vegetables a day. But then they go to the
Senator Lisa Murkowski is a U.S. Senator from Alaska
Address correspondence and reprint requests to: Anne Johnson,
Communications Director, 709 Hart Senate Office Building Washington DC 20510. E-mail: Anne_johnson@murkowski.senate.gov.

cafeteria where they are able to buy soda, potato chips,
and a candy bar for lunch. Not exactly a “well balanced”
meal. And despite major changes in nutritional science,
the current federal laws defining nutritional standards
for what can be sold in school vending machines and
school stores have not been updated in almost 30 years.
I believe Congress has an obligation to see to it that
there is an update of these standards and to help
ensure that our children have healthy food options
readily available in schools.
That is why Senator Tom Harkin and I have reintroduced The Child Nutrition Promotion & School
Lunch Protection Act. This legislation would require
the Secretary of Agriculture to update the definition of
“foods of minimal nutritional value” based on the
recommendations from scientific and nutritional experts so that all foods that are sold in school—whether
in the cafeteria or in a vending machine—meet high
nutritional standards.
Now this doesn’t mean that mom cannot bring in a
birthday cake to celebrate her son’s birthday— or that
the school band or chess club cannot hold a fundraiser
with baked treats.
What it does is ensure that our kids are receiving a
consistent, simple message: They should be eating
healthy foods. These foods need to be available in their
schools.
And parents around the nation are showing their
support for our efforts. A national poll by the Robert
Wood Johnson Foundation16 found that 90% of
teachers and parents support the conversion of
school vending machine contents to healthy beverages and foods.
But it’s more than just the food we provide for our
kids . . . It’s also about healthy lifestyles.
And when it comes to promoting active lifestyles for
our kids, we need to ask ourselves—Are we sending the
right messages? Just last week, I was told about a new
trend in “playing” that is increasingly becoming popular with children. Rather than going outside to run
around, hit the playground, or ride a bike—all great,
physical activity—more and more kids are setting
up “virtual playgrounds” online. They are “playing”
through their computers, never leaving the confines of
their home, let alone their computer chair. What kind
of message does it send to our children for us to allow
them to forgo normal childhood activities, activities
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that we all enjoyed as kids and ones that kept us
physically active, and replace that with a computer.
Simply put, we are seeing more and more of our
children with exercise deficits.
As parents, we want our children to be healthy and to
grow up with healthy habits. Part of our responsibility
to them is to help them make good nutritional decisions and engage in active lifestyles. I believe that
through Senator Harkin’s and my legislation and by
setting the right examples, we can take a vital step
forward to combat the overweight and obesity epidemic
that is afflicting so many of our children.
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B

ridging the Gap, Healthy Eating Research, and
Active Living Research are the primary national
research programs funded by the Robert Wood
Johnson Foundation (RWJF) to identify environmental
and policy strategies with promise to reverse the childhood obesity epidemic by 2015. These programs are
designed to provide complementary information that
can be used by policymakers and practitioners to improve youth dietary and physical activity behaviors, to
prevent childhood obesity. All three programs examine
policy and environmental factors with an emphasis on
low-income populations and communities of color at
highest risk for childhood obesity, but they use different methods. Bridging the Gap conducts national studies using original data collection integrated with archival databases, and both Healthy Eating Research and
Active Living Research support a variety of investigatorinitiated studies and policy analyses aimed at understanding and reversing childhood obesity among children aged 3–18, including “rapid response” studies of
“natural experiments” that are taking place in schools,
preschools, parks, and communities. All three programs share a common goal of building the evidence
base to identify environmental and policy influences
and strategies that have the greatest potential to increase physical activity and improve healthy eating to
reverse childhood obesity, and to communicate these
findings effectively to inform policy debates, public
health action, and advocacy. The purpose of this commentary is to highlight some of the contributions of
Bridging the Gap’s results to advancing science and to
illustrate the areas of collaboration among RWJF’s
three research programs.
A seminal contribution of Bridging the Gap is the
ability to explore trends in physical activity and dietary
behaviors over time, based on questions in the nationally representative Monitoring the Future Study of 8th,
10th, and 12th graders, and to explore national trends
in school food and physical activity policies and enviFrom the Department of Psychology (Sallis), San Diego State University and Active Living Research, San Diego, California; Division of
Epidemiology and Community Health (Story), School of Public
Health, University of Minnesota, Minneapolis, Minnesota; The Robert Wood Johnson Foundation (Orleans), Princeton, New Jersey
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ronments over the past several years. These data, which
supplement the Centers for Disease Control and Prevention’s (CDC) Youth Risk Behavior Survey by including slightly younger children (and soon, much younger
children), demonstrate not only that declines in physical activity and healthy eating habits parallel the rise in
youth obesity, but also that there are links between
school food and physical activity policies and programs
and students’ self-reported diet, activity, and body mass
index (BMI) levels.1 Several of these papers show
limited access to “healthy” foods as well as limited
opportunities for physical activity in school environments that are all too often mirrored in the communities surrounding schools. There also has been a disturbing lack of obesity control initiatives from public health
departments.2 Powell, Szczypka, and Chaloupka3 found
that powerful media influences are almost all in the
direction of promoting unhealthy behaviors. These
research results show some of the fundamental forces
that may be shaping the obesity epidemic and imply
that multi-level, multi-component policy-based approaches will be required to bring the epidemic under
control.
One of the most tragic realities of the youth obesity
epidemic is that the problem is most severe and rising
fastest in low-income populations and communities of
color, which have the fewest resources to intervene or
cope with the consequences. Several papers1– 6 indicate
environmental and policy disparities may explain part
of the disparities in obesity, eating, and physical activity.
Low-income students and schools were found to have
less participation in intramural and varsity school
sports, more soft drink pouring contracts, more soda
ads in schools, less access to healthy foods in schools
and communities, less access to physical activity facilities, and more exposure to TV food ads.1 Examining
potential policy and environmental solutions to these
inequities are priorities for Healthy Eating Research
and Active Living Research, as guided by Robinson and
Sirard’s7 dictum to pursue solution-oriented research.
Building on the provocative findings of Bridging the
Gap, Healthy Eating Research and Active Living Research will be able to examine in more detail the
behavioral and economic effects of specific policy and
environmental factors, not only in middle and high
school students, but also in the elementary and
preschool-aged groups. Healthy Eating Research and
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Active Living Research are able to move relatively
quickly to evaluate innovative interventions that are not
yet in wide use to identify promising strategies for
further analysis and dissemination. For instance, in
2005–2006, both Healthy Eating Research and Active
Living Research solicited proposals to evaluate school
wellness policies mandated by the Child Nutrition and
Women, Infants, and Children (WIC) Reauthorization
Act of 2004. There are over a dozen studies in the field
now seeking to identify effective uses of school wellness
policies to improve children’s nutrition and physical
activity. Other studies are needed to identify the policies and economic factors that account for Johnston,
Delva, and O’Malley’s4 findings of disparities in participation in school sports and intramurals.
Bridging the Gap findings highlight community-level
disparities related to supermarkets and fast-food outlets
in low income communities. The paper by Powell,
Auld, Chaloupka, O’Malley, and Johnston5 found that
increased access to chain supermarkets was associated
with lower adolescent BMI. Analyses by Powell, Chaloupka, and Bao6 found that low-income and minority
neighborhoods have a higher proportion of fast-food
restaurants compared to high-income and predominantly white communities. Healthy Eating Research and
Active Living Research will be able to further explore
community environment associations with weight-related
outcomes and evaluate policy and environmental strategies to reduce disparities in access to healthy foods
and opportunities for active living in low-income and
minority communities.
Healthy Eating Research and Active Living Research
are probing the outer layers of the “ecologic model” to
identify powerful state and federal policies. For instance, Healthy Eating Research recently co-funded,
with the W.K. Kellogg Foundation and the Johnson
Foundation of Racine, Wisconsin, a multidisciplinary
meeting to examine the impact of federal agricultural and
food policies on public health and to identify opportunities for the food system and agriculture policy to contribute to healthier eating and childhood obesity prevention
(report available at www.healthyeatingresearch.org). The
Active Living Research Program supported an analysis
of schools’ liability for public use of their recreation
facilities. Recommendations for state tort immunity
legislation, the nature of joint-use agreements, and
insurance coverage provide guidance to reduce real
and perceived liability threats for school officials.8
Active Living Research grants are examining school
siting policies, community design, and land-use policies, policies that account for disparities in access to
parks, and perceived and actual crime and traffic safety
as they are related to playground use, children’s walking to schools, and overall physical activity— especially
in low-income communities.

There are other opportunities for synergy among
RWJF’s three childhood obesity–related research programs. As policy and environmental variables are found
by Healthy Eating Research and Active Living Research
investigators to be related to obesity and obesity-related
behaviors, those variables can be incorporated into
Bridging the Gap for long-term monitoring. Observational measures of food environments and physical
activity environments developed through Active Living
Research and Healthy Eating Research can be used to
supplement Bridging the Gap measures. For example,
measures of park quality,9,10 design of streetscapes,11,12
and the presence and cost of healthy foods in stores
and restaurants13,14 could be valuable additions to
Bridging the Gap community measures in a subset of
locations. Bridging the Gap, Active Living Research,
and Healthy Eating Research already are working in
concert with one another and the National Cancer
Institute and U.S. Department of Agriculture (USDA)
to develop valid and reliable measures of school food
and physical activity policies to strengthen the quality
and comparability of school obesity policy research.
The resulting measures can give concerned parents,
principals, and public health advocates the tools they
can use to assess their schools and use the findings to
improve the healthfulness of school environments.
According to the U.S. Surgeon General15 and the
Institute of Medicine (IOM),16,17 policy and environmental changes will be needed to control the childhood obesity epidemic, but the evidence base to guide
those changes is lacking. The need for evidence
is rising as government, philanthropy, communities,
schools, and health professionals implement new programs and policies to address the childhood obesity
crisis. All of this activity will generate new demands for
information, new ideas for solutions that need to be
evaluated, and new questions to be answered by research. There is a heightened sense of urgency, creating the need for more rapid methods of translating
research to policy and practice. Bridging the Gap,
Healthy Eating Research, and Active Living Research
are developing innovations in funding, research implementation, and dissemination that we hope will quickly
identify promising solutions to childhood obesity, especially solutions that will meet the needs of low-income
communities of color that are at highest risk.
Although the RWJF research programs are rapidly
building a literature on policy and environmental solutions to obesity, healthy eating, and active living, the
range of research questions and the need to ensure that
the research is relevant to the communities at highest
risk requires a long-term commitment from multiple
funders. The Healthy Eating Research and Active Living Research programs are working closely with major
federal funders at the National Institutes of Health
(NIH) and CDC. Staff from NIH, CDC, and USDA, as
well as private funders (e.g., W. K. Kellogg Foundation,
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The California Endowment, Kaiser Permanente, Blue
Cross of Minnesota) contribute to Healthy Eating Research and Active Living Research by advising and
playing important roles in grantee meetings and
conferences.
We celebrate the pioneering scientific contributions
that fill the pages of this timely Bridging the Gap
supplement to the American Journal of Preventive Medicine. Researchers will find many ideas for studies that
build on these findings. Policymakers as well as community, school, and public health leaders will find the
seeds of promising interventions to reverse current
childhood obesity trends and disparities. Bridging the
Gap has accomplished something rarer than good
science; they have produced findings that point toward
solutions to one of the nation’s and the world’s most
pressing health concerns.
This work was supported by Active Living Research (Sallis),
Healthy Eating Research (Story), and The Robert Wood
Johnson Foundation (Orleans).
No financial conflict of interest was reported by the authors
of this paper.
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Bridging the Gap
Understanding the Structure of Social Inequities in Childhood
Obesity
Antronette K. Yancey, MD, MPH, Shiriki K. Kumanyika, PhD, MPH

T

he challenges of addressing childhood obesity
include the need to close the gap in obesity rates
between children and adolescents of ethnic
minority and/or lower socioeconomic status (SES)
backgrounds and their white or more affluent counterparts.1– 4 In low-income, urban, African-American and
Latino communities, rates of overweight or obesity
(using the Centers for Disease Control and Prevention
85th percentile cut-off) surpassing 40% of elementary
school populations have been documented.5 As noted
in the Institute of Medicine (IOM) report assessing
progress in childhood obesity prevention, some risk
factors are relatively ubiquitous across all settings, but
most are more concentrated in low-income communities of color.2 This excess risk produces staggering
disparities in obesity-related co-morbidities. For example, the lifetime odds of developing type 2 diabetes for
Latinos or African Americans are nearly one in two at
birth, twice that of white newborns.6 Consequently,
addressing the inequities underlying these disparities
has become a priority within the Robert Wood Johnson
Foundation’s (RWJF) focus on childhood obesity.
Their national research programs, such as Bridging the
Gap, elucidate important links to needed solutions.
Several papers in this supplement to the American
Journal of Preventive Medicine point to widespread environmental attributes that may be “obesogenic” for
low-income and/or ethnic minority youth. The proportion of high-calorie–low-nutrient– density school food
choices and fast-food restaurants was found to be
higher in communities with higher poverty rates, lower
household median incomes, and higher concentrations of ethnic minority residents.7,8 Exposure to foodrelated television advertising was found to be 60%
greater among African-American children, with fast
food as the most frequent category, because of both
targeted marketing and higher TV viewing rates.9 In
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schools, lower rates of participation in varsity and
intramural sports were observed among female, racial/
ethnic minority and lower-income students, while revenues from “pouring rights” contracts and soft drink
availability were highest in schools with proportionately more Latinos.10,11 The contribution of underresourced school environments to obesity is underscored by the finding that school SES and racial/ethnic
composition are inversely correlated with body mass
index (BMI) even after controlling for individual race/
ethnicity and SES.12
Taken together, these studies tell a story about the
ways in which the lives of children in ethnic minority
and low-SES communities differ from those of other
children. The findings point to reasons for the less
favorable status of children in these communities on
the established behavioral determinants of obesity—fruit
and vegetable consumption, fast-food intake, breakfast
frequency, soft drink and low-nutrient– density snack intake, television watching, sleep, physical activity frequency and intensity, sports participation, and time
spent outdoors. But understanding the key lessons in
this story is more complicated than these descriptive
data reflect. When we ask why the environments of
minority and low-income children are relatively less
conducive to healthy eating and physical activity, we
confront the all-too-familiar reality that people who are
socially and politically disadvantaged with respect to the
larger social structure are, in fact, socially and politically disadvantaged in many respects. We discover that
food availability, food advertising, school policies, recreational facilities, and opportunities for safe, affordable,
physical activity— environmental factors that directly and
indirectly influence health and survival—are not exempt from the forces of racial or ethnic and economic
stratification and that, in fact, they may help to define
it.13 The effective cost, economically and behaviorally,
of healthy eating and active living is higher and the
feasibility lower, in low-income or ethnic minority communities compared to others.
For example, crime rates and perceptions of danger
are higher in low-income neighborhoods.14 Unsafe
neighborhoods deter walking to school and playing
outdoors after school, at home, or in parks.15 Less time
spent outdoors not only displaces physical activity but
also increases television viewing and, thereby, exposure
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to ethnically targeted commercials for fast food and
fatty and/or sugary snacks. Neighborhood noise and
discord, and the distress they produce, also may disrupt
sleep. Low-income families with high costs for housing
and other necessities may have little money left over to
buy food.16,17 Such financial challenges may promote
reliance on inexpensive, but high-calorie food. Fastfood restaurants are much more accessible than fullservice ones, just as convenience stores that sell highcalorie packaged or prepared foods are more prevalent
than chain supermarkets that offer a healthier mix of
foods including fresh fruits and vegetables. Longer
working hours and commuting times may absorb precious parenting resources needed to shop for and
prepare food, transport children to extracurricular
active recreation, and pay registration fees and equipment costs.15
Environmental constraints limit choices, but the perceived range of choices and ability to find alternatives
increase as economic and social capital increase.18
Therefore, people with the most limited choices are
also the most constrained by their immediate environments. This could mean that changes in the environment would have a bigger payoff for the highest-risk
populations and, indeed, this is sometimes the case. For
example, it was noted that lowering the price of fruit
produced greater increases in consumption among students in an urban, socioeconomically and racially diverse
school than among those in a suburban, middle-income,
primarily white school.19 On the other hand, to the
extent that people—particularly in populations undergoing chronic ecologic stress— have adapted to their
circumstances, isolated environmental changes cannot
be expected to break longstanding eating and physical
activity patterns conditioned by functioning and survival in generally adverse contexts. This is especially
relevant when the very attitudes and behaviors targeted
for change are those identified with heavily commercially marketed social status or prestige, important
traditions, or emotional satisfaction. Cars are status
symbols, with public transportation or walking only for
those who can’t afford cars. Being able to treat your
children to a meal at a popular fast-food restaurant may
be more meaningful to parents who have to work
harder to afford this. Getting enough rest to recover
from the stresses of the day may be seen as more
important than going out to exercise.20 Large heavy
meals at church or celebrations may form the core of
family or social interactions. High-fat and high-calorie
“soul foods,” for example, although part of the legacy
of slavery, have taken on positive cultural connotations
and help to define African-American ethnic identity.21
In addition, some health advice perceived as coming
from the majority culture may be met with distrust
generalized from experiences with discrimination in
other realms.22
In this sense, models for policy and environmental
October 2007

interventions that improve food intake and physical
activity in the population at large may be too weak or
insufficiently focused to curtail the obesity epidemic in
African-American, Latino, or Native-American children.
Even worse, one can imagine that efforts to attack obesitypromoting forces in the population at large may aggravate
the situation in minority communities. For example, the
targeted marketing of high-calorie, low-nutrient– density
foods to black television audiences23,24 might be aggravated by a decreasing demand for such foods in the
general market, much as the tobacco industry has
shifted its marketing efforts to ethnic minority communities domestically and to developing countries
internationally.25
It is critical that findings such as those in this supplement be used to motivate studies within minority
and low-income communities of how to create environments that support favorable health outcomes. How do
we focus the thinking and priorities of key decision
makers and gatekeepers at the systemic or structural
level rather than at the more customary and seemingly
more manageable individual level? How, particularly,
do we make it easier in populations of color or low-SES
communities to make the healthy choice and harder to
make the unhealthy one, without making life harder or
less satisfying? Applied intervention research can elucidate how people in high-risk communities actually are
interacting with their environments so that the “mechanisms of action” of obesity-promoting factors can be
better understood. In addition, and most critically for
advancing solutions, future research can identify ways
in which existing strengths and assets in minority and
low-income communities can be leveraged to engender the social changes that are needed.26 Embedding
the collectivist values characterizing most communities
of color in family-directed versus individually-directed
intervention approaches, for instance, has improved
recruitment, adherence, and retention among Latina
mothers.27
Which changes will be most effective in reducing disparities is uncertain. Obviously, to be effective, changes
must extend far beyond the settings frequented by youth,
into many societal sectors.2,28,29 Opportunities and options do not translate into behavior at an individual level
unless the relevant cultural values and social norms
support and embrace these actions. Nor do policy
mandates manifest in institutional implementation
unless organizational leadership, incentives, and resources align. Even capturing the data necessary to
assess progress can be challenging, given the need for
sufficient sample size to examine key issues with attention to gender, SES, and other sources of diversity
within ethnic minority and low-income populations.
These challenges must begin to be addressed by wellfunded, broad-based solution-focused research30 that
builds upon these studies, in order to ensure that the
promise of the Bridging the Gap initiative is fulfilled.
Am J Prev Med 2007;33(4S)
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Childhood Obesity on the Front Lines
Susan B. Foerster, MPH, RD, Lynn D. Silver, MD, Neal D. Kohatsu, MD, Thomas R. Frieden, MD, MPH,
Mary T. Bassett, MD, MPH, Mark B. Horton, MD, MSPH

I

n the United States, the significant morbidity and
mortality burden due to rising obesity rates is well
known,1 and the financial toll is substantial. Among
adults, obesity-attributable direct health care costs in
2000 were estimated at over $75 billion,2 which is likely
only half the actual costs once lost work productivity is
counted.3
Early childhood and youth are clearly strategic life
stages for primary prevention and for forming longterm behaviors needed to change this picture. Obesity
begins early: In New York City by age 2 years, nearly half
of children are overweight or obese, while only half of
daycare and elementary school children are at a healthy
weight.4 The rising incidence of type 2 diabetes in
children and youth,5 and the expectation that—if
unchecked—rising obesity rates will lower by decades
the age of onset for many chronic diseases, highlight
the urgency of reversing this epidemic. Fortunately,
societies are often more willing to change deeply held
values and practices when the health of children is at
stake.6
To reverse the obesity epidemic we need a much
better understanding of its basic causes and of the
effectiveness of interventions to prevent and treat it.
Three types of information are urgently needed:
(1) high-quality descriptive and analytic studies of our
food and physical activity environments and their influence on obesity, (2) well-designed studies to document
the impact of intervention strategies and policies to
address environmental characteristics and risk factors,
and (3) a practical monitoring system that provides
timely, valid information about “upstream” measures
such as changes in the environmental, community, and
organizational conditions that drive poor diet and
physical inactivity.
Bridging the Gap takes on the first and third of these
pressing questions. This supplement to the American
Journal of Preventive Medicine looks at the Monitoring the
Future (MTF) and Youth, Education, and Society (YES)
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studies beyond their original focus on tobacco, alcohol,
and substance abuse. These new analyses of a large,
representative national profile of physical activity and
nutrition characteristics in schools and their communities constitute an important step toward answering the
first type of information— descriptive and analytic studies—for school-aged children and teens. Work such as
that by Powell and colleagues,7 which documents the
relationship between access to a supermarket and adolescent body mass index (BMI), strengthens the arguments for government to expand access to supermarkets in underserved communities, a policy already in
use in Philadelphia, under study in New York City,
and proposed in California. Simply documenting, as
Johnston and colleagues8 do, that in the midst of an
obesity epidemic, 88% of our high schools are plying
their students with concentrated sugar syrups, and less
than one third of high school students report physical
education or participation in sport, is itself a clarion
call to policy action by local and state governments.
Since these findings pre-date the federal mandate for
school wellness policies that became effective in 2006,
they provide a baseline against which to set national
goals and measure success. Papers by Mâsse et al.9,10
from the National Cancer Institute deepen our understanding of challenges facing the development of measurement systems for school nutrition and physical
activity policies and practices.
Powell’s group demonstrates how commercial databases and geocoding can be used to expose complex
relationships between public health and the physical
and marketplace environments.11 Importantly, this set
of papers reinforces the need to address disparities
associated with socioeconomic status and race/ethnicity. Together, these studies provide invaluable guidance
in the design of effective obesity prevention programs
at both the community and state levels.
Of course, better understanding of the obesity problem is just a first step. Three reports from the Institute
of Medicine (IOM) recently elucidated the scope,
complexity, and interrelationships among factors that
contribute to the childhood obesity epidemic.12–14 The
reports highlighted the especially urgent need for
action on behalf of low-income and children of color.
Conclusions were that the only successful approach
would be a comprehensive one that involved virtually
every stakeholder group at the national, state, and local
levels— government, businesses of all types, and com-
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munity groups serving children—along with healthcare
providers and parents. In particular, they called for the
President, governors, and local elected officials to assign their official health agencies with responsibility for
establishing a focal point, providing visible leadership,
and assuring that strong programs are delivered.12,14
Marketing practices of the food and beverage industries have been singled out as contributing to the
epidemic.13 Similar to the tobacco-control movement,
obesity prevention will require changes in exposure to
unhealthy influences, marketing practices, and price
incentives that modify the commercial conditions in
which obesity flourishes. Unlike tobacco, addressing
obesity also offers significant opportunities for voluntary redirection, for shifting to the promotion of healthier foods and physical activity products, and for establishing public/private partnerships to improve the food
and activity environments.15
The building blocks of this sea change are expected
to include community programs, mass communications
and public education, and environmental and policy
approaches. These efforts must be woven into a balanced, integrated approach that creates new social
norms. The California Obesity Prevention Plan is one
example of a multi-pronged public health strategy that,
in turn, provides a prevention cornerstone within the
larger framework of health care reform.16 For obesity
prevention, the goal is to create environments where
healthy choices are easy choices and unhealthy choices
are made more difficult, while eliminating social and
economic disparities. Significant investments of political will and resources will be required.
For those of us on the front line, a host of questions
remains. What are the most effective actions we can
take? What are the feasible ones? Should health officials support supermarket expansion or zoning controls of fast-food restaurants and convenience stores
near schools? How can we make unhealthy foods relatively more expensive, and fruits and vegetables less
expensive? Are restrictions on food advertising to children feasible, and how? Should we create new physical
activity programs? Build bike paths? What are the most
critical changes needed in schools, and how can we in
public health promote new school policies and practices? Since public health funding is generally inversely
proportional to the burden of disease, and funds for
obesity prevention remain quite limited, what can be
achieved with current resources? And how will we
gauge our progress?
Decisions about funding priorities ideally would be
informed by carefully evaluated, data-driven approaches. But in the emerging, complex, and interdependent field of large-scale obesity prevention, evidence as to the best combination of interventions is
only starting to emerge. Community-based best practices for physical activity have been provided by the
Community Guide.17 Similar guidance for nutrition

policies and the food environment is desperately
needed.
On the community intervention side, such evidence
is percolating to the surface. While comprehensive
approaches such as the recently published multi-level
trial in Somerville, Massachusetts18 hold great promise,
much remains to be learned about the optimum mix of
interventions. Indeed, many health departments have
completed plans19 and some inventories for state and
local obesity prevention policies exist.20,21 For example,
in addition to its effort to promote calorie labeling in
restaurants and physical activity in childhood settings,
New York City has created a Food Policy Task Force to
address access to healthy foods, public food procurement, and food security issues. Rigorous new rules
promoting physical activity and better nutrition in day
care and restricting television viewing in those settings
also went into effect in 2007.
Governors and foundations are stepping up.22–24 As
required by Congress, the Federal Trade Commission
will resume its oversight of children’s advertising and
report on food industry marketing practices to children.25 A new consensus “blueprint” created by leading
practitioners names science and research as cornerstones of the public health response, along with access,
collaboration, workforce, and communications.26
For health departments the situation is urgent. We
must construct our response to the obesity epidemic
now, amidst a dearth of definitive best practices. Increasing children’s physical activity significantly and
improving their access to and consumption of healthy
foods clearly are the twin pillars for obesity prevention.
In and of themselves, these measures are also fundamental to improving public health. While it would be
ideal to know more, studies such as those assembled
herein enable us as practitioners to navigate our way
safely. As we implement new policies and programs to
address these issues using the best available evidence,
the obligation to evaluate and learn from our triumphs
and failures is clear.
This supplement presents evidence of a scope and
scale that is unprecedented. Its breadth reveals that
there are more similarities than differences in the
conditions that must be addressed across our diverse
country. It identifies what many front-line obesity prevention practitioners might view as the biggest public
health challenges. And while today’s monitoring systems for health outcomes such as health behavior and
body weight must be strengthened, the suite of studies
provides evidence and suggests the contours of a new
toolbox to address population-based, “upstream” drivers of the obesity epidemic.
To reverse the epidemic, the country’s nearly 3000
local and state health departments must be able to
identify the most significant modifiable contributors,
lead the collective efforts of stakeholders, intervene
vigorously, evaluate responsibly, and advocate proac-
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tively. These papers provide a timely foundation to help
all prevention practitioners meet this challenge.
The authors would like to express their appreciation to
Sharon B. Sugerman, MS, RD, FADA of the California Department of Public Health and the Public Health Institute for
her technical assistance.
No financial disclosures were reported by the authors of
this paper.
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School Influences

The Epidemiology of Overweight and Related
Lifestyle Behaviors
Racial/Ethnic and Socioeconomic Status Differences Among
American Youth
Jorge Delva, PhD, Lloyd D. Johnston, PhD, Patrick M. O’Malley, PhD
Background: Differences in the prevalence of youth at or above the 85th percentile of age- and
gender-adjusted body mass index (BMI) by race/ethnicity and socioeconomic status were
examined among youth in 8th and 10th grades. The possible role of a number of lifestyle
behaviors and family/parenting factors in explaining these differences was then explored.
Methods:

Cross-sectional survey data were used from nationally representative samples in the
Monitoring the Future study from 1998 to 2003 (N⫽39,011 students). Data were analyzed
in 2006.

Results:

Minority, low-income males, and male youth were more likely have a BMI at or above the
85th percentile. Frequency of eating breakfast, eating fruits and vegetables, and exercising
regularly were inversely associated with being at or above the 85th percentile. The number
of hours youth spend per week watching television was positively associated with being at
or above the 85th percentile. These lifestyle behaviors proved more important than the
family/parenting variables examined.

Conclusions: The overrepresentation of youth at risk of overweight or overweight among racial/ethnic
minority and low-income populations mimics the excess morbidity of overweight and
obesity-related health conditions in these same populations. Differences in lifestyle
behaviors and family characteristics might help to explain these subgroup differences
starting at an early age. While there is growing need to modify these behaviors in the
population at large, the need is greatest among minorities and low-socioeconomic status
youth.
(Am J Prev Med 2007;33(4S):S178 –S186) © 2007 American Journal of Preventive Medicine

Introduction

R

ecent trends in overweight and obesity and
related lifestyle behaviors indicate that more
youth have become overweight and at risk for
overweight and that many more engage in detrimental
behaviors that are potentially linked to the current
overweight and obesity epidemic.1–5 Being overweight
substantially and negatively impacts the present and
future health of American youth.6 –11 Regrettably, the
burden of disease is likely to fall more heavily on
racial/ethnic minority youth and low-income populations because of the overrepresentation of being overweight in these populations.12–15
To enhance an understanding of the epidemiology
of overweight among American youth, the present
From the Survey Research Center, Institute for Social Research
(Delva, Johnston, O’Malley), and School of Social Work (Delva),
University of Michigan, Ann Arbor, Michigan
Address correspondence and reprint requests to: Jorge Delva, PhD,
2320 ISR, P.O. Box 1248, Ann Arbor MI 48106-1248. E-mail: jdelva@
umich.edu.

study investigates differences in the prevalence of overweight and of being at risk for overweight among white,
black, and Hispanic youth by socioeconomic status
(SES). The extent to which the associations among
overweight, race/ethnicity, and SES are accounted for
by differences in lifestyle behaviors that may be associated with obesity are also examined.16 –19 Prior research
has found, for example, that youth from low-income
families tend to eat fewer fruits and vegetables,16 and
that African-American youth spend more time watching
television than white youth.19 Also, in light of prior
research documenting the importance of family-related
factors in relation to risk of overweight,5 it is also
hypothesized that reduced parental supervision, as
measured by the number of hours youth spend alone
after school, is associated with increased risk of overweight. For example, less parental supervision after
school may result in youth spending more time
watching television or playing video games, snacking
on foods high in fat and calories, not being provided
with transportation to participate in after-school
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sports programs, and overall being more sedentary.20
In turn, these differences in parental supervision may
account for overweight differences between racial/
ethnic groups and SES.21
Among minors, overweight is defined as being at or
above the 95th percentile based on an age- and genderadjusted body mass index (BMI), while being at risk for
overweight is defined as being between the 85th and
95th percentile on the same scales. The current study
examines whether the percentage of students who are
at or above the 85th percentile (that is being at risk of
overweight or overweight) differs by race/ethnicity and
SES, controlling for population density, region, and the
frequency with which students eat breakfast, fruits, and
vegetables; get seven hours of sleep each night; exercise
vigorously; and watch television; hereafter referred to
as lifestyle behaviors. Whether the percentage of youth
at or above the 85th percentile differs by race/ethnicity
and SES is also examined controlling for the number of
hours they spend after school each day at home with no
adult present, whether or not they live with both
parents, and whether the students’ mothers have paid
jobs, hereafter referred to as family/parenting variables. The study is based on large national representative samples of 8th and 10th graders living in the
United States.

Methods
Sample
Data are utilized from 1998 –2003 for 8th- and 10th-grade
students who participated in the University of Michigan’s
Monitoring the Future project. Data for 12th-grade youth are
not included in this study because several variables under
investigation are not asked in the same format of a multipleforms questionnaire, precluding multivariate analyses with all
relevant variables. Data were analyzed in 2006.
The design and methods are summarized briefly below; a
detailed description is available elsewhere.22,23 The study
employs a multistage sampling design to obtain nationally
representative separate samples of 8th- and 10th-grade students from the 48 contiguous states, collected annually since
1991. The annual sampling procedures involve three stages24:
(1) geographic regions are selected; (2) schools are randomly
selected with probability proportionate to size (approximately
290 each year); and (3) roughly 31,000 to 33,000 students are
sampled from within those schools. Sample weights are
assigned to each student to take into account variations in
selection probabilities that occur at the various stages of
sampling. From 1991 to 2004, an average of 55% of the original
schools agreed to participate, and either an original school or a
replacement school was obtained in 98% of the sample units, or
“slots.” Students complete a self-administered, machine-readable
questionnaire during a normal class period. Student response
rates average 90% for 8th graders and 86% for 10th graders.
Absence on the day of data collection was the primary reason
that students were missed.
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Measures
Overweight. Data on weight and height are based on students’ self-reports. These data were used to calculate BMI by
dividing weight (in kilograms) by height (in meters) squared
(weight/height2). Then, age- and gender-specific growth
curves produced by the Centers for Disease Control and
Prevention (CDC) were used to create the “at risk of overweight” or “overweight” category, defined here as a youth
whose BMI was greater than or equal to the 85% percentile.25,26 These growth curves were normed on data from
several national health examination surveys conducted by the
National Center for Health Statistics between 1963 and 1994.
Eating behaviors. Three separate questions meant to be
indicative of the frequency of healthy eating behaviors were
measured in the present study: How often do you eat breakfast? How often do you eat at least some green vegetables? and
How often do you eat at least some fruit? The response
categories were: (1) never, (2) seldom, (3) sometimes,
(4) most days, (5) nearly every day, and (6) every day. A
composite score was created by summing the students’ responses to these questions with scores ranging from 3 to 18.
Chronbach’s alpha was 0.71 for girls and 0.75 for boys.
Exercise behaviors. A variable on frequency of exercising was
created using the following question: How often do you
exercise vigorously (jogging, swimming, calisthenics, or any
other active sports)? The response categories were the same
as for eating behaviors.
Sleeping behaviors. The question, How often do you get at
least 7 hours of sleep? had the same answer scale as the eating
behaviors questions.
Television viewing. The average number of hours that youth
watch television in a week was determined based on the
following two questions: How much TV do you estimate you
watch on an average WEEKDAY? and How much TV do you
estimate you watch on an average WEEKEND (both Saturday
and Sunday combined)? The number of hours youth watch
TV in a week (5 days) and weekend were added and could
range from none to over 34 hours. The total was divided by
seven to obtain the average number of hours youth watch TV
in a given day.
Parenting-related variables. Three variables were included:
The first variable was the number of hours youth spend after
school each day at home with no adult present, counting the
hours between the end of school and the time when the youth
goes to bed. The response categories were none or almost none,
less than 1 hour, 1–2 hours, 2–3 hours, 3–5 hours, and ⬎5 hours.
Also included was a dichotomous variable that measured
whether or not youth lived with both parents and a variable
that measured whether the students’ mothers have paid jobs.
The response categories were no, yes, part-time job, and
full-time job.
Demographic characteristics. Gender was measured by the
question What is your sex? with the following response
categories: 1⫽male, 2⫽female. Race/ethnicity was measured
by the question How do you describe yourself? For the
present study, three groups were distinguished: (1) white,
(2) black or African American, and (3) Hispanic; all other
youth were excluded from the analyses due to inadequate
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sample sizes for the proposed analyses. Parental education (as
a proxy for SES) was defined as an average of father’s and
mother’s educational attainment (with one missing data case
permitted). Educational attainment for each parent was
coded as follows: 1⫽completed grade school or less, 2⫽some
high school, 3⫽completed high school, 4⫽some college,
5⫽completed college, 6⫽graduate or professional school
after college. An ordinal measure of parental education,
which serves as a proxy for SES, was created. However, the
relationship between SES and the dependent variable
overweight was not linear for black and Hispanic youth.
These analyses indicated that a linear term would not
capture the interaction between the race/ethnicity and
SES variables. Thus, an SES variable with three levels—low,
mid, and high—was created. Low SES corresponded to
neither (or the only) parent having no more than a high
school degree. High SES corresponded to both parents
having a college degree. (No one-parent families were coded
as high SES.) Remaining students were coded as having mid
SES. Subsequently, nine dummy-coded variables were created to capture all the interactions between the three
racial/ethnic groups and three levels of SES. Preliminary
analyses revealed that the prevalence of overweight and
obesity tended to be lowest among white youth of high SES;
therefore, this group was defined as the reference category
for analysis purposes.
Population density was determined by the U.S. Census
Bureau’s classification of the area in which the school is
located: within a large metropolitan statistical area (MSA),
other metropolitan statistical area, or nonmetropolitan statistical area. Region is determined by the geographic region of
the country where the school is located (i.e., Northeast, North
Central, South, and West).

Analyses
In prior work, it was noted that the prevalence of youth at or
above the 85th percentile varied by gender1,27; therefore, all
analyses were conducted separately for boys and girls. Preliminary analyses indicated that there were no meaningful differences by grade in the prevalence of youth at or above the
85th percentile and in the associations between variables.
Therefore, all analyses are based on the 8th- and 10th-grade
data combined.
The bivariate association between each predictor and the
dependent variable, youth at or above the 85th percentile,
was estimated first, followed by multivariate logistic regression
analyses to test three different models. Models 1 and 2
examined changes in the bivariate associations between race/
ethnicity by SES categories and the dependent variable when
the lifestyle behaviors and parenting-related variables were
entered, respectively. Model 3 was the full model that includes all the variables in the study. Changes in odds ratios
and 95% confidence intervals were examined across models
to assess changes in the potential associations between sets of
independent variables and the dependent variable. Also,
because Models 1 and 2 were nested within the Full Model,
the chi-square statistic was used to compare improvements in
model fit. All analyses adjust for grade level and year in which
the survey took place.
All analyses were conducted with the Stata 8.0 statistical
program to weight the data to permit generalizations to the
general population of youth and to take into account the

design effects in calculating standard errors resulting from
the complex sampling design of the study.

Results
Sample Characteristics
Table 1 provides the numbers of cases for the demographic variables separately for each gender and the
percentage of youth in the various categories who are at
or above the 85th percentile. Across the 6 years, 1998 –
2003, there were a total of 39,011 participants completing the relevant questionnaire forms, 20,913 girls and
18,098 boys. The sample of youth was approximately 75%
white, 13% black, and 12% Hispanic. The percent of
students who are of low, mid, and high SES was approximately 15%, 58%, and 27%, respectively. Across all studied years, nearly 25% of youth were at or above the 85th
percentile. Although comparable data from other national studies are not available, the percent of boys and
girls in 10th grade who are at or above the 85th percentile
was compared with data from the 2003 CDC Youth Risk
Behavior Survey (YRBS). In the present study, the percent
of boys and girls in 10th grade who were at or above the
85th percentile were 30.4% and 23.5%, respectively. The
corresponding percents for boys and girls in 10th grade in
the YRBS study were 30.3% and 23.0%, respectively.
Figure 1 shows the percentage of students at or above
the 85th percentile by measure of race/ethnicity and SES.
It indicates that higher percentages are found among
boys, minority youth, and youth of lower SES. Table 1
indicates that for boys, there is a significantly greater
proportion of youth at or above the 85th percentile living
in nonmetropolitan areas and in the South.

Bivariate Results
For girls, the odds ratios associated with being at or
above the 85th percentile were significantly higher for
all race/ethnicity by SES interactions when compared
to white girls of high SES (see Table 2). Being at or
above the 85th percentile was inversely associated with
healthy eating, sleeping, and exercise frequency, and
positively associated with the number of hours youth
watched TV per day. Being at or above the 85th
percentile was also positively associated with the number of hours youth spent at home with no adult present
and inversely with living with both parents. Also, slightly
more youth who live in the South were at or above the
85th percentile.
The findings for boys were similar to those for girls,
with the exception that the number of hours they spent
at home after school with no adult present was not
associated with being at or above the 85th percentile,
and there were no significant regional differences (see
Table 2). However, boys who live in nonmetropolitan
areas had a significantly higher odds ratio associated
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Table 1. Percentage of youth at or above the 85th
percentile by demographic characteristics among 8th- and
10th-grade students: MTF 1998 –2003

Characteristic

N

% at or
above
85th
percentile

TOTAL
GIRLS
Grade level
8th
10th
Race/ethnicity by SES
White of high SES
White of mid SES
White of low SES
Black of high SES
Black of mid SES
Black of low SES
Hispanic of
high SES
Hispanic of
mid SES
Hispanic of
low SES
Population density
Large MSA
Other MSA
NonMSA
Region
Northeast
North Central
South
West
BOYS
Grade level
8th
10th
Race/ethnicity by SES
White of high SES
White of mid SES
White of low SES
Black of high SES
Black of mid SES
Black of low SES
Hispanic of
high SES
Hispanic of
mid SES
Hispanic of
low SES
Population density
Large MSA
Other MSA
NonMSA
Region
Northeast
North Central
South
West

39,011
20,913

24.9
20.3

9,857
11,056

20.7
20.0

4,641
9,147
1,791
534
1,841
548
261

11.9
17.7
26.7
25.7
34.6
29.8
18.8

1,138

25.0

1,012

30.7

6,504
9,703
4,706

19.9
20.1
21.2

4,403
5,387
7,511
3,612
18,098

19.2
19.7
21.9
19.2
30.1

8,510
9,588

29.8
30.3

4,527
8,018
1,269
517
1,423
295
262

21.3
30.7
37.6
31.1
34.0
33.0
32.5

1,048

38.5

739

40.3

5,448
8,494
4,156

28.9
29.5
32.3

3,791
4,711
6,430
3,166

30.1
28.0
31.9
29.5

a

Multivariate Results
Significance
levela
*

***

***

**

**

Indicates if differences in percent of youth at or above the 85th
percentile among the response categories of each variable are
statistically significant.
*p⬍0.05; **p⬍0.01; ***p⬍0.001.
MTF, Monitoring the Future; MSA, metropolitan statistical area; SES,
socioeconomic status.
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with being at or above the 85th percentile when compared to those who live in large cities.

A comparison of the results of Models 1 (demographic
variables plus lifestyle behaviors) and 2 (demographic
variables plus parenting variables) shows that inclusion
of the lifestyle behaviors variables reduced the magnitude of the association between being at or above the
85th percentile and race/ethnicity by the SES variable
more than did the parenting variables (Table 2, Models
1 and 2). The coefficient for the “black/low SES” group
of boys became nonsignificant when lifestyle behaviors
were entered in the model (see Table 2, Model 1). In
part, this is due to a loss of power to detect significant
differences resulting from the small number (N ⫽
295) of low-income black boys in the sample. For
girls, all coefficients of the association between being
at or above the 85th percentile and race/ethnicity
and SES variables remained statistically significant. In
subsequent analyses, the lifestyle variables—frequency of eating, exercising, and TV viewing—were
identified as the variables that accounted for most of
the reductions in the associations of race/ethnicity
and SES with being at or above the 85th percentile
between models among both boys and girls. The
variables region and population density did not have
an effect.
For girls, the exercise and TV-viewing variables remained significantly associated with being at or above
the 85th percentile in the multivariate context, while
eating and sleeping variables became nonsignificant
(see Table 2, Model 1). Among boys, all lifestyle behaviors
remained significantly associated with being at or above
the 85th percentile, though the magnitude of the association decreased.
In the multivariate context, only one of the parenting
variables that was significantly associated with being at
or above the 85th percentile in the bivariate analyses
remained significant. Specifically, girls living with both
parents remained significantly less likely to be at or
above the 85th percentile (see Table 2, Model 2).
In the full model, where both the lifestyle behaviors
and parenting variables were included, the magnitude
of the associations between being at or above the
85th percentile and the race/ethnicity by SES variable decreased slightly for both boys and girls when
compared to the model that included lifestyle behaviors only. The attenuation of the magnitude of the
association between being at or above the 85th percentile and race/ethnicity by SES variables between the
bivariate and the full model is shown in Figure 2. It can
also be observed that the odds ratios are approximately
linearly associated with socioeconomic status among
white youth and female Hispanics, but not black youth
and male Hispanics.
Am J Prev Med 2007;33(4S)
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Figure 1. Percentage of students at or above the 85th percentile, 8th and 10th grades, by race/ethnicity and socioeconomic
status.

Finally, because Models 1 and 2 are nested within the
Full Model, it was possible to test differences in the
chi-square statistics of the Full Model with Models 1 and
2. Among female students, the Full Model accounts for
variation in being at or above the 85th percentile better
than Model 1 (2 difference⫽37.5, df difference⫽4,
p⬍0.001) and Model 2 (difference in 2⫽321.19, difference in df⫽4, p⬍0.001) (see Table 2). However,
among boys, the Full Model accounts for variation in
being at or above the 85th percentile better than Model
2 (difference in 2⫽253.44, difference in df⫽4, p⬍0.001)
but not Model 1 (difference in 2⫽2.14, difference in
df⫽4, p⬎0.05) (see Table 3). This finding suggests that
for boys, adding the family/parenting variables did not
contribute information that helped account for variation
in the dependent variable.

Discussion
A consistent pattern of more black and Hispanic youth
being at or above the 85th percentile than white youth
was found at every SES level, with only one exception (a
slightly lower percentage of black boys of low SES at or
above the 85th percentile than white boys of low SES at
or above the 85th percentile). These findings are
consistent with prior research that has found some
health outcomes of educated African Americans to be
of lower quality than that of equally educated whites,
and to be very similar to that of whites with little or no
education.28 In the present study, evidence is provided
of the importance of the individual’s social location,
the manifestation of health disparities at an early age,

the identification of lifestyle behaviors, and parenting
(primarily for girls) that can potentially influence the
likelihood of youth becoming at risk of overweight or
overweight. Clearly, racial/ethnic and SES differences
in morbidity and mortality result from the complex
interplay of multiple factors acting at many different
levels.29 –36
Before further discussing the study’s findings, the
following limitations should be considered. First, data
on other potential predictors of BMI, such as detailed
caloric intake and the family’s eating and physical
activity routines, were not available nor was information
on environmental factors that might influence students’ behaviors such as the widespread availability of
junk foods and the reduction in physical education
classes in schools across the nation. With funding from
the Robert Wood Johnson Foundation, school-level
data are being collected that should help to monitor
and understand the effects of school policies regarding
nutrition and physical activity on youth obesity.
Second, the potential effects that school dropouts may
have on the findings cannot be determined because they are
omitted. It is believed, however, that this is a minimal
problem in 8th grade and only a modest one in 10th,
because so few students have left school at those early points.
Third, the data are based on self-report. Prior research has found that some adolescents tend to underreport their weight by an average of 3.5 pounds and
overreport their height by an average of 2.7 inches,
leading to an underestimation of BMI when using
self-reports.37 Therefore, it is possible that the percentages of overweight youth are slightly underestimated in
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Table 2. Results of multiple logistic regression analyses predicting being at or above the 85th percentile for female and male students: MTF 1998 –2003
Girls
Bivariate
Variables

Am J Prev Med 2007;33(4S)

Race/ethnicity by SES
White of high SES
White of mid SES
White of low SES
Black of high SES
Black of mid SES
Black of low SES
Hispanic of high SES
Hispanic of mid SES
Hispanic of low SES
Population density
Large MSA
Other MSA
NonMSA
Region
Northeast
North Central
South
West
Lifestyle behaviors
Eating frequency
Sleeping frequency
Exercise frequency
TV viewing frequency
Family/parenting
No. hrs. spent alone
Lives with two parents
No
Yes
Mother has paid job
No
Part-time
Full-time

Boys

Model 1

Model 2

Full model

Bivariate

Model 1

Model 2

Full model

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

OR

95% CI

1.00
1.60
2.72
2.57
3.92
3.16
1.70
2.47
3.34

—
1.42–1.80
2.30–3.21
3.02–3.28
3.36–4.57
2.45–4.08
1.11–2.59
2.02–3.00
2.73–4.08

1.00
1.42
2.15
2.09
2.88
2.22
1.55
2.11
2.68

—
1.26–1.61
1.81–2.56
1.61–2.71
2.42–3.43
1.68–2.93
1.02–2.36
1.69–2.63
2.11–3.40

1.00
1.54
2.56
2.49
3.71
2.95
1.76
2.54
3.51

—
1.37–1.73
2.16–3.02
1.94–3.20
3.15–4.36
2.29–3.82
1.15–2.69
2.06–3.13
2.80–4.39

1.00
1.40
2.11
1.98
2.72
2.09
1.54
2.06
2.65

—
1.24–1.59
1.77–2.51
1.52–2.58
2.28–3.26
1.59–2.76
1.01–2.34
1.65–2.58
2.08–3.36

1.00
1.64
2.23
1.67
1.91
1.82
1.79
2.32
2.50

—
1.49–1.81
1.92–2.59
1.33–2.09
1.36–2.23
1.35–2.46
1.31–2.44
1.98–2.73
2.07–3.01

1.00
1.49
1.77
1.45
1.57
1.37
1.64
2.06
2.16

—
1.34–1.64
1.51–2.07
1.14–1.84
1.33–1.86
0.99–1.88
1.19–2.25
1.73–2.45
1.77–2.63

1.00
1.60
2.10
1.57
1.79
1.68
1.80
2.33
2.58

—
1.45–1.76
1.80–2.44
1.25–1.98
1.52–2.11
1.23–2.28
1.32–2.46
1.97–2.75
2.12–3.13

1.00
1.48
1.75
1.41
1.53
1.33
1.63
2.03
2.14

—
1.33–1.63
1.49–2.05
1.11–1.79
1.29–1.82
0.96–1.84
1.19–2.23
1.71–2.42
1.75–2.62

1.00
1.01
1.08

—
0.89–1.15
0.94–1.25

1.00
1.09
1.15

—
0.98–1.21
1.04–1.33

1.00
1.09
1.18

—
0.98–1.21
1.04–1.33

1.00
1.09
1.17

—
0.98–1.21
1.03–1.33

1.00
1.03
1.18

—
0.94–1.14
1.06–1.30

1.00
1.04
1.16

—
0.96–1.14
1.04–1.28

1.00
1.03
1.15

—
0.95–1.13
1.03–1.27

1.00
1.04
1.15

—
0.96–1.14
1.04–1.28

1.00
1.03
1.18
1.00

—
0.89–1.19
1.04–1.35
0.84–1.20

1.00
1.01
0.90
0.87

—
0.89–1.14
0.80–1.01
0.73–1.05

1.00
0.99
0.92
0.84

—
0.88–1.13
0.82–1.03
0.70–1.01

1.00
1.00
0.90
0.88

—
0.88–1.14
0.80–1.01
0.73–1.05

1.00
0.90
1.09
0.97

—
0.81–1.01
0.97–1.21
0.85–1.12

1.00
0.87
0.97
0.86

—
0.78–0.96
0.87–1.07
0.76–0.98

1.00
0.87
0.97
0.84

—
0.79–0.97
0.87–1.07
0.74–0.95

1.00
0.86
0.96
0.86

—
0.78–0.96
0.87–1.06
0.76–0.98

0.95
0.94
0.80
1.28

0.94–0.96
0.91–0.96
0.78–0.82
1.25–1.31

1.00
0.97
0.85
1.15

0.99–1.01
0.94–1.00
0.83–0.87
1.11–1.18

—
—
—
—

—
—
—
—

1.00
0.97
0.85
1.15

0.99–1.02
0.94–1.00
0.83–0.88
1.11–1.18

0.93
0.90
0.85
1.15

0.92–0.94
0.88–0.92
0.83–0.87
1.12–1.18

0.97
0.96
0.90
1.09

0.96–0.98
0.94–0.99
0.88–0.92
1.06–1.12

—
—
—
—

—
—
—
—

0.97
0.96
0.90
1.09

0.96–0.98
0.94–0.99
0.88–0.92
1.06–1.12

1.04

1.01–1.07

—

—

1.01

0.98–1.04

0.99

0.97–1.02

1.01

0.99–1.04

—

—

1.00

0.97–1.03

0.98

0.95–1.00

1.00
0.66

—
0.60–0.72

—
—

—
—

1.00
0.87

—
0.79–0.95

1.00
0.88

—
0.80–0.97

1.00
0.81

—
0.74–0.88

—
—

—
—

1.00
0.90

—
0.82–1.00

1.00
0.95

—
0.86–1.04

1.00
0.90
1.08

—
0.78–1.03
0.97–1.20

—
—
—
—
—
—
Wald2(23)⫽802.17
-Log PL⫽10059.40

1.00
0.87
1.03

—
0.76–0.99
0.93–1.14

—
—
—
—
—
—
Wald2(23)⫽523.15
-Log PL⫽10747.59

1.00
—
0.95
0.83–1.10
1.06
0.95–1.18
Wald2(23)⫽518.48
-Log PL⫽10207.99

1.00
—
0.98
0.85–1.13
1.08
0.97–1.21
Wald2(27)⫽839.67
-Log PL⫽10051.94

1.00
—
0.93
0.82–1.06
1.05
0.95–1.16
Wald2(23)⫽271.85
-Log PL⫽10898.97

1.00
—
0.94
0.82–1.07
1.05
0.94–1.16
Wald2(27)⫽525.29
-Log PL⫽10742.39

Notes: All analyses include grade level and the year (dummy-coded) in which the survey took place. Model 1 includes the following variables: Race/ethnicity by SES, population density, region,
and lifestyle habits. Model 2 includes the following variables: Race/ethnicity by SES, population density, region, and family/parenting. The Full model includes all of the variables listed. Odds ratios
in bold indicate they are statistically significant with p⬍0.05.
OR, odds ratio; CI, confidence interval; SES, socioeconomic status; MSA, metropolitan statistical area; MTF, Monitoring the Future study.
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Figure 2. Bivariate and multivariate odds ratios between being at or above the 85th percentile and the interaction of
race/ethnicity and socioeconomic status by gender.

this study, although it is not believed that this potential
downward bias has had a substantial effect on the associations studied. If present, such biases are believed to be
relatively constant across groups. Other studies also conclude that the slight bias towards underreporting weight is
sufficiently small to reach reliable conclusions.37–39 Also,
it is believed that because most underreporting occurs
among those with the highest BMIs,37–39 most of these
adolescents were probably correctly classified as being at
or above the 85th percentile based on the definition
utilized in the present study, thus reducing the likelihood
that the estimated odds ratios are biased. The slight bias
toward underreporting weight appears to be sufficiently
small to reach reliable conclusions.37–39
Fourth, while the inverse association found between
being at or above the 85th percentile and SES, as
measured by parental education, is consistent with
findings from prior studies,40 to better understand how
SES is associated with being at risk of overweight or
overweight differences between racial/ethnic groups,
additional research is needed with more comprehensive
measures of SES (i.e., parental education, income, occupation), including measures of wealth. A more detailed
discussion on the validity of self-reported height and
weight to calculate BMI and the use of parental education
as a proxy for SES is presented in another paper in this
supplement.41 Notwithstanding these limitations, the current study provides substantial information on the distribution of youth at or above the 85th percentile by
racial/ethnic background and socioeconomic levels, and
provides evidence of the influence that lifestyle behaviors
have on being at risk of overweight or overweight using
large national representative samples of youth.
As mentioned earlier, the lifestyle behaviors variables
had a stronger effect than the parenting variables in
reducing the magnitude of the association between
being at or above the 85th percentile and the race/
ethnicity by SES variables. This finding may indicate
that parents and families who ensure that their children’s nutritional and physical needs are adequately
met and who regulate the amount of time youth spend

watching television can reduce the risk of their children
becoming at risk of overweight or overweight, despite
familial and parenting circumstances. This finding
holds for all racial/ethnic groups and socioeconomic
levels under investigation in this study. A caveat of this
finding is that the introduction of the lifestyle behaviors
into the model attenuated, but did not eliminate, the
observed association between being at or above the
85th percentile and race/ethnicity and SES.
The findings that youth who eat breakfast, fruits, and
vegetables more frequently are less likely to be at or
above the 85th percentile are consistent with recent
research demonstrating the positive effects of these
behaviors.42 These positive effects may result from
youth receiving the proper nutrients that might prevent
them from experiencing hunger that can lead to a
pattern of overeating at meals and consuming snacks
high in fat, calories, and salt (e.g., candies, sodas). The
study also shows that youth who exercise less frequently
and those who spend more time watching TV, a sedentary activity, are more likely to be at risk of overweight
or be overweight. While the benefits of physical activity
are well known,43 the nation’s middle and junior high
schools fall short of the Healthy People 2010 objectives
related to physical education,44 and little is known
about the environmental factors that might be conducive to higher physical activity levels among youth in
their communities.45 A recent study indicates that communities with larger proportions of racial/ethnic minorities and individuals of low SES have fewer settings conducive to physical activity.46 In light of the potential role that
the physical environment plays in the development of
obesity among youth and our increasing understanding
that behaviors leading to obesity result from the complex
interaction of individual and environmental factors, future research is needed to better measure the physical
environment and to identify how these and other individual factors interact to increase or decrease the risk of
obesity among youth.47 This knowledge will then serve to
better inform studies aimed at identifying which changes
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in the physical environment can lead to increased physical
activity and decreased obesity among youth.
The present study also adds evidence to the potential
effect of television viewing on youth being at risk of
overweight or overweight, although the magnitude and
direction of the association between these variables has
not been entirely clear.18 –19 The potential effects of TV
may be more serious for individuals of lower SES and
racial/ethnic minorities because these groups have
been found to watch considerably more TV than individuals of higher SES and white youth.19,27 The neighborhood context in which youth live may influence the
amount of TV they watch, with youth living in dangerous neighborhoods spending more time indoors, safely
watching TV. However, further analyses of our data
showed that black and Hispanic youth of higher SES
watch considerably more TV than white youth of similar
status. Recent studies indicate that the overwhelming
majority of food and beverage advertisements seen by
children and adolescents are for products that are high in
fat, processed sugars, and/or sodium.48 Given these
findings, there is a need to further understand the
specific role of television marketing, and of the
marketing industry in general, in influencing childhood obesity49 among all youth, and particularly
among racial/ethnic minorities and those of low SES,
given the overrepresentation of these populations
among the overweight and obese. In light of the
immediate and long-term health consequences associated with sedentary activities,50 further research is
needed to understand these racial/ethnic differences
that manifest themselves across the SES gradient.
The frequency at which youth get at least 7 hours of
sleep each night was inversely associated with being at
or above the 85th percentile in the bivariate analyses
for girls and boys, but not in the multivariate analyses
for girls. The change is due to the inclusion of frequency of eating and exercising variables, however, the
change in magnitude in the OR is minimal, from 0.94
to 0.97. As is the case with the other lifestyle behaviors
studied, significant differences were observed in the
percentage of youth who get at least 7 hours of sleep
between racial/ethnic backgrounds and levels of SES.27
These differences, coupled with the steady decline over
time in the percentage of youth who sleep at least 7
hours on a regular basis,1 suggest the need for further
investigation into the effects of decreased sleep on
youth eating and physical activity patterns.
Finally, the findings are worth noting that male and
female youth who spend more hours supervised after
school and who live with both parents are less likely to be
at or above the 85th percentile. In the multivariate
context, however, these variables were no longer significantly associated with being at or above the 85th percentile, with the exception of girls who live with both parents.
The Institute of Medicine recently suggested that preventing overweight and obesity among youth will require a
October 2007

strong commitment by parents to meet the nutritional
and physical activity needs of youth,51 a challenging task
by itself that is further complicated by the aggressive
marketing of non- or less than-nutritious foods aimed at
families and children.48,49 Further research is needed to
understand the gender differences observed in this
study and the mechanisms by which one- and twoparent households alike can prevent adolescents from
becoming obese.

Conclusion
These findings provide evidence of racial/ethnic and SES
differences in becoming at risk of overweight or overweight by early adolescence. It also demonstrates that
those differences are explainable in part by group differences in dietary and exercise behaviors. The results also
show that children in certain family situations are at greater
risk of becoming at risk of overweight or overweight.
The prevention of obesity and eventual elimination
of racial/ethnic and socioeconomic disparities is likely
to require action in multiple arenas, including
(1) population-based interventions that can reach a
large number of youth to target the potentially modifiable factors investigated in this study (e.g., eating and
physical activity practices); (2) changes in the types of
food advertising and marketing campaigns aimed at
children52; (3) changes in the ways communities are
built to facilitate more physical activity46; (4) changes in
the amount of physical activity that schools provide
during and after school hours44; and (5) changes in the
beverage and food offerings provided to students at
school.53,54 A concerted and comprehensive effort is
needed both to stop the obesity epidemic and to eliminate disparities related to this health problem.
The Youth, Education, and Society (YES) project is part of a
larger research initiative, entitled Bridging the Gap: Research
Informing Policy and Practice for Healthy Youth Behavior. It
is funded by the Robert Wood Johnson Foundation. The
Monitoring the Future study is funded by the National
Institute on Drug Abuse (DA01411).
Several staff members on the YES project provided
valuable assistance in the preparation of this article. They
include Jonathon Brenner, Virginia Laetz, Deborah Kloska,
and Kathryn Johnson.
No financial disclosures were reported by the authors of
this paper.

References
1. Johnston LD, O’Malley PM. Obesity among American adolescents: tracking
the problem and searching for causes. Youth, Education, & Society Occasional
Paper No. 3. Ann Arbor MI: Institute for Social Research, 2003.
2. Delva J, O’Malley PM, Johnston LD. Racial/ethnic and socioeconomic status
differences in overweight and health-related behaviors among American
students: national trends 1986 –2003. J Adolesc Health 2006;39:536 – 45.

Am J Prev Med 2007;33(4S)

S185

3. Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence and trends in
overweight among U.S. children and adolescents, 1999 –2000. JAMA 2002;
288:1728 –32.
4. Jolliffe D. Extent of overweight among US children and adolescents from
1971 to 2000. Int J Obes 2003;28:4 –9.
5. Story M, Neumark-Sztainer D, French S. Individual and environmental influences
on adolescent eating behaviors. J Am Diet Assoc 2002; 102(Suppl);S40–S51.
6. American Diabetes Association. Type 2 diabetes in children and adolescents. J Pediatr 2000;105:671– 80.
7. Chu NF, Rimm EB, Wang DJ, Liou HS, Shieh SM. Clustering of cardiovascular disease risk factors among obese schoolchildren: the Taipei Children
Heart Study. Am J Clin Nutr 1998;67:1141– 6.
8. Dietz WH. Health consequences of obesity in youth: childhood predictors
of adult disease. J Pediatr 1998;105:518 –25.
9. Falkner F. Obesity and cardiovascular disease risk factors in prepubescent
and pubescent black and white females. Crit Rev Food Sci Nutr 1993;33:
397– 402.
10. Freedman DS, Dietz WH, Srinivasan SR, Berenson GS. The relation of
overweight to cardiovascular risk factors among children and adolescents:
the Bogalusa Heart Study. J Pediatr 1999;103:1175– 82.
11. Must A, Jacques PF, Dallal GE, Bajema CJ, Dietz WH. Long-term morbidity
and mortality of overweight adolescents: a follow-up of the Harvard Growth
Study of 1922–1935. N Engl J Med 1992;327:1350 –5.
12. Campaigne BN, Morrison JA, Schumann BC, et al. Indexes of obesity and
comparisons with previous national survey data in 9- and 10-year old black
and white girls: National Heart, Lung, and Blood Institute Growth and
Health Study. J Pediatr 1994;124:675– 80.
13. Hoelscher DM, Day RS, Lee ES, et al. Measuring the prevalence of
overweight in Texas schoolchildren. Am J Public Health 2004;94:1002– 8.
14. Nelson JA, Chiasson MA, Ford V. Childhood overweight in a New York City
WIC population. Am J Public Health 2004;94:458 – 62.
15. U.S. Department of Health and Human Services. The Surgeon General’s
call to action to prevent and decrease overweight and obesity. Rockville
MD: U.S. Department of Health and Human Service, Office of the Surgeon
General, 2001.
16. Neumark-Sztainer D, Story M, Resnick MD, Blum RW. Correlates of
inadequate fruit and vegetable consumption among adolescents. Prev Med
1996;25:497–505.
17. Serkine M, Yamagani T, Handa K, et al. A dose–response relationship
between short sleeping hours and childhood obesity: results of the Toyama
Birth Cohort Study. Child Care Health Dev 2002;28:163–70.
18. Vandewater EA, Shim M, Caplovitz AG. Linking obesity and activity level
with children’s television and video game use. J Adolesc 2004;27:71– 85.
19. Crespo CJ, Smit E, Troiano RP, Bartlett SJ, Macera CA, Andersen RE.
Television watching, energy intake, and obesity in US children: results from
the Third National Health and Nutrition Examination Survey, 1988 –1994.
Arch Pediatr Adolesc Med 2001;55:360 –5.
20. Beets MW, Vogel R, Forlaw L, Pitetti KH, Cardinal BJ. Social support and
youth physical activity: The role of provider and type. Am J Health Behav
2006;30:278 – 89.
21. Pilgrim CC, Schulenberg JE, O’Malley PM, Bachman JG, Johnston LD.
Mediators and moderators of parental involvement on substance use: A
national study of adolescents. Prev Science 2006;7:75– 89.
22. Bachman JG, Johnston LD, O’Malley PM. The Monitoring the Future project
after 27 years: design and procedures. Monitoring the Future Occasional
Paper No. 54. Ann Arbor, MI: Institute for Social Research, 2001. Available
online at: http://www.monitoringthefuture.org/pubs.html#papers.
23. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the
Future national survey results on drug use, 1975–2004. Volume I: secondary
school students. (NIH Publication No. 05-5727). Bethesda MD: National
Institute on Drug Abuse, 2005.
24. Kish L. Survey Sampling. New York:Wiley, 1965.
25. Hammer LD, Kraemer HC, Wilson DM, Ritter PL, Dornbusch SM. Standardized percentile curves of body-mass index for children and adolescents. Am J Dis Child 1991;145:259 – 63.
26. Pietrobelli A, Faith MS, Allison DB, Gallagher D, Chiumello G, Heymsfield SB.
Body mass index as a measure of adiposity among children and adolescents: a
validation study. J Pediatr 1998;132:204 –10.
27. Delva J, Johnston LD, O’Malley PM. Obesity and lifestyle behaviors among
American adolescents: a study of SES, gender, and racial/ethnic differences 1986 –2003. Youth, Education, & Society Occasional Paper No. 6.
Ann Arbor MI: Institute for Social Research, 2005.

28. Williams D. Racial/ethnic variations in women’s health: the social embeddedness of health. Am J Public Health 2002;92:588 –97.
29. Bartman BA, Moy E, D’Angelo LJ. Access to ambulatory care for adolescents: the role of a usual source of care. J Health Care Poor Underserved
1997;8:214 –26.
30. Folton GL. Critical issues in urban emergency medical services for children. J Pediatr 1995;96:174 –9.
31. Newacheck PW, Starfield B. Morbidity and use of ambulatory care
services among poor and nonpoor children. Am J Public Health 1998;
78:927–33.
32. Kington RS, Smith JP. Socioeconomic status and racial and ethnic differences in functional status associated with chronic diseases. Am J Public
Health 1997;87:89 –96.
33. Sherman JA. John Henryism and the health of African-Americans. Cult
Med Psychiatry 1994;18:163– 82.
34. Williams DR. Socioeconomic differentials in health: a review and redirection. Soc Psychol Q 1990;53:81–99.
35. Williams DR, Lavizzo-Mourey R, Warren RC. The concept of race and health
status in America. Public Health Rep 1994;109:26 – 41.
36. Williams DR, Neighbors HW, Jackson JS. Racial/ethnic discrimination and
health: findings from community studies. Am J Public Health 2003;93:200 – 8.
37. Brener ND, McManus T, Galuska DA, Lowry R, Wechsler H. Reliability and
validity of self-reported height and weight among high school students. J
Adolesc Health 2003;32:281– 87.
38. Goodman E, Hinden BR, Khandelwal S. Accuracy of teen and parental
reports of obesity and body mass index. J Pediatr 2000;106:52– 8.
39. Strauss RS. Comparison of measured and self-reported weight and height
in a cross-sectional sample of young adolescents. Int J Obes 1999;23:
904 – 8.
40. Sobal J, Stunkard AJ. Socioeconomic status and obesity: A review of the
literature. Psychol Bull 1989;105:260 –75.
41. O’Malley PM, Johnston LD, Delva J, Bachman JG, Schulenberg JE. Variation in obesity among American secondary school students by school and
school characteristics. Am J Prev Med 2007;33(4S):S187–S194.
42. Bayne-Smith M, Fardy PS, Azzollini A, Magel J, Schmitz KH, Agin D.
Improvements in heart health behaviors and reduction in coronary artery
disease risk factors in urban teenaged girls through a school-based intervention: the PATH program. Am J Public Health 2004;94:1538 – 43.
43. U.S. Department of Health and Human Services. Physical activity and
health: a report of the Surgeon General. Atlanta GA: Centers for Disease
Control and Prevention, 1996.
44. Burgeson CR, Wechsler H, Brener ND, Young JC, Spain C. Physical
education and activity: results from the School Health Policies and Programs Study 2000. J Sch Health 2001;71:279 –93.
45. Frank LD, Andresen MA, Schmid TL. Obesity relationships with community design, physical activity, and time spent in cars. Am J Prev Med 2004;
27:87–96.
46. Powell LM, Slater S, Chaloupka FJ. The relationship between community
physical activity settings and race, ethnicity and socioeconomic status.
Evidence-Based Prev Med 2004;1:135– 44.
47. Brug J, vanLenthe FJ, Kremers SPJ. Revisiting Kurt Lewin: How to gain
insight into environmental correlates of obesogenic behaviors. Am J Prev
Med 2006;31:525–9.
48. Powell LM, Szczypka G, Chaloupka FJ, Braunschweig C. Nutritional content of TV food advertisements seen by children and adolescents in the U.S.
Pediatrics 2007;120:576-83.
49. Institute of Medicine Committee on Food Marketing and the Diets of
Children and Youth. Food marketing to children and youth: Threat or
opportunity? Washington DC: The National Academy Press, 2006.
50. Hancox RJ, Milne BJ, Poulton R. Association between child and adolescent
television viewing and adult health: a longitudinal birth cohort study.
Lancet 2004;364:257– 62.
51. Institute of Medicine Committee on Prevention of Obesity in Children and
Youth. Preventing childhood obesity: health in the balance. Washington
DC: The National Academy Press, 2004.
52. Story M, French S. Food advertising and marketing directed at children
and adolescents in the US. Int J Behav Phys Activity 2004;1:1–17.
53. U.S. General Accounting Office. School meal programs: competitive foods
are available in many schools; actions taken to restrict them differ by state
and locality (GAO-04-673). Washington DC; April 2004.
54. Wechsler H, Brener ND, Kuester S, Miller C. Food service and foods and
beverages available at school: results from the School Health Policies and
Programs Study 2000. J Sch Health 2001;71:313–24.

S186 American Journal of Preventive Medicine, Volume 33, Number 4S

www.ajpm-online.net

Variation in Obesity Among American Secondary
School Students by School and School Characteristics
Patrick M. O’Malley, PhD, Lloyd D. Johnston, PhD, Jorge Delva, PhD, Jerald G. Bachman, PhD,
John E. Schulenberg, PhD
Background: Body mass index (BMI) is known to vary by individual characteristics, but little is known
about whether BMI varies by school and by school characteristics.
Methods:

Nationally representative samples of United States schools and students are used to
determine the extent to which BMI and percent of students at or above the 85th percentile
of BMI vary by school and by school characteristics. Data from the 1991–2004 Monitoring
the Future (MTF) study were analyzed in 2006 and 2007.

Results:

A relatively small proportion of variance in BMI lies between schools; intraclass correlations
are on the order of 3%. Still, this is sufficient variation to provide very different
environments for students attending schools that are low versus high in average BMI.
There is some modest variation by school type (public, Catholic private, non-Catholic
private); school size (number of students in the sampled grade); region of the country; and
population density. There is more variation as a function of school socioeconomic status
(SES) and racial/ethnic composition of the school. School SES in particular was negatively
associated with BMI levels, even after controlling individual-level SES and racial/ethnic
status.

Conclusions: The residual differences in BMI by school suggest that some characteristic of the school
and/or community environment—perhaps cultural factors or peer role modeling or
differences in school food, beverage, or physical education policies—facilitate obesity in
schools with a high concentration of lower socioeconomic students, beyond individual-level
factors.
(Am J Prev Med 2007;33(4S):S187–S194) © 2007 American Journal of Preventive Medicine

Introduction

T

he distribution of obesity among American adolescents is known to vary by important individual factors, including gender and race/ethnicity.1– 4 Little is known, however, about the extent to
which obesity varies by school factors, and this represents an important gap for scientific and policy-related
purposes. This article focuses on a description of:
(1) the extent to which student obesity (measured by
body mass index [BMI]) and the percentage of students who are at or above the 85th percentile (that is,
overweight or at risk of overweight) vary among American secondary schools, and (2) how BMI and percentage of students at or above the 85th percentile vary by
certain key characteristics of the schools. That is, this
article describes the extent to which these problems
cluster by school and by particular characteristics of the
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school, thereby providing indications of the potential
importance of contextual factors in the school and
community.
This study focuses on broad-based school characteristics, including school type (public, Catholic private,
non-Catholic private); school size (measured by number of students in the sampled grade); school socioeconomic status (SES, as indicated by average parental
education reported by students); and racial/ethnic
composition (derived from student self-identification).
Two other contextual characteristics that vary between
schools (but not within schools) are also considered—
the region of the country and the population density of
the community in which they are located.
The extent to which obesity varies by school is an
important issue because it sets outer limits to how much
school-level factors could “explain” variations in individual-level obesity at the point in time at which measurement occurs. The degree of variation among
schools could change over time to the extent that
independent and/or dependent characteristics such as
school policies about cafeteria offerings, vending machines, or required physical education become more or
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less homogeneous. The extent to which obesity varies
by school characteristics is of interest primarily in a
descriptive sense. Knowing whether obesity clusters by
certain school characteristics can serve to focus future
attention and resources on understanding the mechanisms by which these characteristics contribute to obesity in young people and to develop interventions that
target these characteristics in order to prevent and
reduce obesity.

Methods
Fourteen years of data (1991–2004) were examined from 8th-,
10th-, and 12th-grade students who participated in the University of Michigan’s Monitoring the Future (MTF) project,
sponsored by the National Institute on Drug Abuse. Data
analyses were conducted in 2006 and 2007.

Design
The design and methods are summarized briefly below; more
detailed descriptions are available elsewhere.5,6 The study
employs a multistage sampling design to obtain nationally
representative samples of 8th-, 10th-, and 12th-grade students
from the 48 contiguous states. Data have been collected
annually from 12th graders since 1975 and from 8th and 10th
graders since 1991. The sampling procedures involve three
stages: first, geographic regions are selected; second, schools
are selected—approximately 420 each year; third, between
42,000 and 49,000 students are sampled each year from
within those schools. Schools are invited to participate in the
study for a 2-year period, and most do. For each school that
declines to participate, a similar school (in terms of size,
geographic area, urbanicity, for example) is recruited as a
replacement for that “slot.” From 1991 to 2004, an average of
55% of the original schools agreed to participate, and either
an original school or a replacement school was obtained in
98% of the sample units, or slots. University of Michigan
representatives collect the data from the students, who complete a self-administered, machine-readable questionnaire
during a normal class period. Student response rates have
averaged 90%, 86%, and 84% for 8th, 10th, and 12th graders,
respectively, during the study. Absence on the day of data
collection was the primary reason that students were missed;
it is estimated that fewer than 1.5% of students refused to
complete the questionnaire.

Measures: School Characteristics
School characteristics used in this study were: (1) school type
(public, Catholic private, non-Catholic private); (2) school
size (number of students enrolled in the grade that participated in the MTF survey); (3) race/ethnicity of the student
body; (4) average parental education (a proxy for socioeconomic status); (5) region, determined by the geographic
region of the country where the school is located (Northeast,
North Central, South, and West); and (6) population density,
determined by the United States Census Bureau’s classification of the area in which the school is located: within a large
metropolitan statistical area (MSA), other metropolitan statistical area, or nonmetropolitan statistical area. Two measures—race/ethnicity and parental education—are based on

an aggregate measure of the individual answers provided by
the students.

Measures: Student Characteristics
Students were characterized by their BMI, racial/ethnic
group, and parental education. Students report their height
(in feet and inches) and weight (in pounds), using pre-coded
close-ended response alternatives. BMI was calculated by
dividing weight (in kilograms) by height (in meters) squared.
The questions about height and weight (used to calculate
BMI) were asked of a random half of the 8th- and 10th-grade
students and a random sixth of the 12th-grade students, so
the numbers of cases available for analysis are less than the
total numbers surveyed. The numbers of available cases are
further reduced by missing data, which is somewhat above
average because the height and weight questions are located
toward the end of the questionnaire. Age- and gender-specific
growth curves produced by the Centers for Disease Control
and Prevention (CDC) were used to determine whether each
student’s BMI was greater than or equal to the 85th percentile.7,8 These growth curves were originally normed on data
from several national health examination surveys conducted
by the National Center for Health Statistics between 1963 and
1994; more recent data, such as the data analyzed here, show
that more than 15% of respondents exceed the 85th percentile because of the considerable increase in BMI in recent
decades. Racial/ethnic group for each student was measured
by the question: How do you describe yourself? The respondent was instructed to answer only one category. The present
analysis distinguishes among African-American; Hispanic
(which included answers of Mexican-American or Chicano,
Cuban-American, Puerto Rican, and other Latin-American
students); and white. All other answers were categorized into
an “other” category due to limited sample sizes. Parent
education is the average of father’s and mother’s educational
attainment (with one missing data case permitted); this
individual-level measure is aggregated to the school level, and
schools are categorized into three levels. Educational attainment was coded as follows: 1⫽completed grade school or less,
2⫽some high school, 3⫽completed high school, 4⫽some
college, 5⫽completed college, 6⫽graduate or professional
school after college.

Analysis
SAS PROC MIXED9 was used to estimate the percentage of
variation in BMI and in the proportion of students who are at
or above the 85th percentile that lies between and within
schools. SAS PROC SurveyReg was used to estimate the
bivariate and multivariate generalized least squares models
for BMI, and SAS PROC SurveyLogistic was used to estimate
the bivariate and multivariate logistic regressions for the
dichotomous measure of above the 85th percentile. Sample
weights are assigned to each student to take into account
variations in selection probabilities that may have occurred at
different stages of sampling.

Results
Table 1 shows mean BMI and the proportion at or
above the 85th percentile for each grade for each year
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Table 1. Trends from 1991 to 2004 in mean BMI and proportion at or above 85th percentile, by grade level
8th grade

10th grade

12th grade

Year

Mean

SE

Mean

SE

Mean

SE

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

20.60
20.83
20.83
21.04
21.17
21.12
20.89
21.10
21.18
21.27
21.33
21.31
21.36
21.38
Proportion
0.197
0.215
0.205
0.230
0.232
0.236
0.212
0.240
0.241
0.251
0.249
0.241
0.261
0.260

0.07
0.09
0.08
0.11
0.11
0.09
0.09
0.09
0.09
0.09
0.10
0.10
0.09
0.07
SE
0.009
0.009
0.008
0.010
0.010
0.008
0.009
0.008
0.008
0.009
0.009
0.008
0.008
0.007

21.77
21.94
21.99
22.15
22.09
22.09
22.32
22.33
22.45
22.47
22.69
22.79
22.72
22.91
Proportion
0.187
0.200
0.197
0.215
0.215
0.212
0.234
0.224
0.239
0.244
0.257
0.273
0.261
0.270

0.08
0.08
0.07
0.08
0.07
0.08
0.09
0.09
0.07
0.09
0.10
0.09
0.08
0.09
SE
0.006
0.009
0.007
0.009
0.007
0.008
0.008
0.008
0.008
0.009
0.010
0.009
0.008
0.008

22.31
22.55
22.66
22.62
22.68
22.95
22.88
23.14
23.07
23.22
22.97
23.19
23.29
23.70
Proportion
0.143
0.171
0.189
0.178
0.185
0.194
0.197
0.218
0.215
0.239
0.208
0.233
0.223
0.246

0.09
0.12
0.11
0.09
0.09
0.12
0.11
0.12
0.12
0.14
0.14
0.14
0.13
0.11
SE
0.009
0.013
0.012
0.012
0.010
0.013
0.009
0.013
0.012
0.014
0.012
0.013
0.014
0.010

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

SE, standard error.

from 1991 to 2004. There is a clear general upward
trend in both measures, as reported in more detail
elsewhere.10 Table 2 provides the percentage of variance, also called the intraclass coefficient (ICC), that is
between schools for BMI and for being at or above the
85th percentile, separately for grades 8, 10, and 12 from
Table 2. BMI and percent at or above 85th percentile:
Average percent variance (intraclass correlation coefficient)
between schools, 1991–2004
Grade
8th
BMI (%)
Minimum
Maximum
Average
Percent at or above 85th
percentile
Minimum
Maximum
Average
Number of schools per year,
average
Number of students per year,
average
BMI, body mass index.

October 2007

10th

12th

2.0
4.5
3.0

1.9
3.3
2.3

1.3
6.0
3.6

1.5
3.8
2.6
151

1.2
3.0
2.0
132

0.7
6.7
3.3
136

7234

7263

2193

1991 to 2004. Calculations were performed separately
for each year, then averaged; Table 2 shows minimum,
maximum, and averages. Average ICCs were slightly
higher for BMI than for being at or above the 85th
percentile. The ICC values for individual years on BMI
ranged from 1.3% to 6%, averaging 3.0% across all
grades and years. There was no ordinal relationship by
grade level, the ICCs being larger in 8th and 12th
grades than in 10th grade for both BMI and percentage
at or above the 85th percentile. Clearly, most of the
variation in these measures lies within schools—that is,
most schools have nearly the full range of height-byweight combinations.
The amount of variation that does lie between
schools is not trivial. Even with a low ICC, schools show
considerable variation. For example, in 8th grade, the
2003 ICC for BMI was 3.0%. In the 10% of schools
(weighted by number of students) with the lowest BMIs,
the average BMI was 19.76; in the 10% of schools with
the highest BMIs, the average BMI was 23.21. This is a
difference of 3.45 scale points, or about 75% of a
standard deviation (which is 4.56). Thus, even though
the ICC is only 3.0%, a student in one of the low-BMI
schools is in an environment with a considerably lower
average BMI than a student in one of the high-BMI
Am J Prev Med 2007;33(4S)
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schools. Similarly, the 2003 ICC for being at or above
the 85th percentile was 2.9% for 8th grade. In the 10%
of these schools (weighted by number of students) with
the lowest average proportion of students who were at
or above the 85th percentile, the average percent at
that level was 10.2%, whereas in the 10% of schools with
the highest proportion of students at or above the 85th
percentile, the average percent at that level was 43.6%.
Again, even though the ICC is relatively low, the school
environment in terms of the proportion of students
who are overweight or at risk of overweight is quite
different (by a factor of about 4) for a student in the
low-BMI schools as opposed to a student in the highBMI schools.
There was no evidence of any systematic trending in
ICC values over time in any of the three grades. Thus,
in spite of an important increase in BMI that has been
occurring in recent years,10 –12 there is no concurrent
tendency for schools to become more similar or dissimilar on this dimension.

School Characteristics
The second objective of this study was to provide
information on how student BMI and the percentage at
or above the 85th percentile vary by selected school
characteristics, including school type (public, Catholic
private, non-Catholic private); school size (number of
students in the sampled grade); school SES (as indicated by an average of parents’ education levels, reported by students); racial/ethnic composition (derived from student self-identification); region of the
country; and population density.
Table 3 shows the mean BMI and percentage of
students at or above the 85th percentile, separately for
8th, 10th, and 12th graders, by various school characteristics. Data for the years 2001 through 2004 are
combined to provide a greater number of cases. The
columns labeled “Biv” provide for each school characteristic the statistical significance associated with the
characteristic in a bivariate model that uses the characteristic by itself, that is, with no other variables predicting to the outcome measure, except for dummy variables indicating year of measurement; asterisks indicate
the statistical significance level. The columns labeled
“Mult” provide the statistical significance associated
with the characteristic in a multivariate model that uses
all the school-level variables simultaneously, and
dummy variables indicating year of measurement; plus
signs indicate the statistical significance level.

the differences in 8th grade, for example, are on the
order of about 14% of a standard deviation.
School size, as measured by the number of students
in the grade being surveyed, is marginally significantly
(p⬍0.05) associated with BMI and percentage at or
above the 85th percentile only for 8th grade, with
smaller and larger schools being slightly lower on both
measures, compared to mid-sized schools.
School SES, as measured by average parental education at the aggregate level, is very significantly associated with both overweight indicators, with lower SES
schools having a distinctly greater proportion of overweight students. The differences are rather impressive,
with, for example, low-SES schools averaging 31% of
students at or above the 85th percentile, while high-SES
schools average 20% in 8th grade. The differences are
even larger in 10th and 12th grades.
The racial/ethnic composition of the schools also is
significant in terms of BMI and percentage at or above
the 85th percentile, with majority African-American
and majority Hispanic schools having higher values on
both measures in all three grade levels. The differences
are particularly strong for 10th graders: 38% of students in majority Hispanic schools and 33% in majority
African-American schools are at or above the 85th
percentile, compared with 24% of predominantly white
schools and 27% of remaining schools. (As noted
below, this is more a matter of race/ethnicity as an
individual characteristic rather than a school population characteristic.)
Regional differences are strongly significant
(p⬍0.001) for both BMI and percentages of students at
or above the 85th percentile in 8th grade, with schools
in the West being slightly lower than schools in the
other regions on both outcome dimensions. Regional
differences are slightly significant (p⬍0.05) in the 10th
grade, with schools in the South and West being
somewhat higher on both measures than schools in the
Northeast and North Central regions. Regional differences in 12th grade are not significant.
Variations by population density are significant for
both BMI and percentage of students at or above the
85th percentile in 8th grade, with schools in non-MSAs
(that is, more rural areas) having a higher percentage
of students who are high on both indicators. In this case
the same pattern is also evident in both 10th and 12th
grades but reaches statistical significance in only the
12th grade.

Multivariate Results
Bivariate Results
School type is significantly associated with both BMI
and percent at or above the 85th percentile on BMI in
all three grades, with the public schools averaging
slightly higher on both dimensions than the private
schools. The overall standard deviation is about 4.5, so

The multivariate analyses shown in Table 3 generally do
not differ from these bivariate findings, with the major
exception that the school-type variations become nonsignificant. The variable that accounts for virtually all of
the reduction of school-type differences to nonsignificance is school SES. Public schools are much more
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Table 3. BMI and percent at or above 85th percentile by grade and school characteristics, 2001–2004 (combined)
Number of cases
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School type
Public
Catholic private
Non-Cath.
private
School size
⬍75
75-225
⬎225
SES (parental
education)
Low (⬍3.5)
Medium (3.54.2)
High (⬎4.2)
Majority race/
ethnicity
ⱖ66% white
ⱖ 50% AfricanAmerican
ⱖ50% Hispanic
Other racial
composition
Region
Northeast
North Central
South
West
Population
density
Large MSA
Other MSA
Non-MSA

Mean BMI
8th grade

10th grade

Biv

Mult

Biv

Mult

***

ns

***

ns

8th
grade

10th
grade

12th
grade

24,510
1,661
974

25,019
1,429
1,070

7037
601
169

21.41
20.74
20.79

6,101
9,509
11,536

2,857
9,993
14,668

957
3213
3637

21.24
21.50
21.28

22.85
22.29
21.80
*

***
4,225
14,006

5,161
14,085

1527
4137

21.97
21.56

8,915

8,272

2143

20.73

ns

⫹⫹⫹

⫹⫹⫹

12th grade

ns
22.83
22.89
22.70
***

*

ns

⫹⫹⫹

ns

***

⫹⫹⫹

Biv

Mult

***

ns

25.9
21.3
19.6
ns

23.29
23.44
23.20
***

ns

⫹⫹⫹

23.94
23.36

22.18

8th grade

Biv Mult
23.36
22.82
22.94

23.56
22.85
***

Percent at or above 85th percentile

*
24.3
26.7
24.9
***

***

⫹⫹

***

⫹⫹⫹

ns
27.7
26.8
26.3
***

ns

⫹⫹⫹

20.8
***

⫹⫹⫹

*** ns

22.56
23.56

23.25
24.17

24.1
32.6

24.5
32.7

21.9
29.4

1,001
9,525

1,757
7,225

393
2089

22.15
21.30

23.98
22.81

23.76
23.20

33.7
25.0

38.1
27.2

26.0
22.4

4,795
7,086
9,898
5,366

5,245
7,569
9,297
5,406

1362
2080
2781
1584

21.28
21.35
21.63
20.89
*

7,591
12,749
6,806

7,928
13,461
6,129

2240
3559
2008

21.21
21.24
21.70

ns

ns

ns
22.62
22.81
22.93

ns

ns

23.46
23.24
23.37
23.19
ns

ns
23.16
23.29
23.52

***
25.5
24.6
27.7
21.9

ns

**
24.1
24.2
28.9

⫹⫹⫹

⫹⫹

*

⫹⫹

25.2
25.2
28.3
27.1

ns

ns

*

ns

22.3
22.4
23.8
21.1
ns

25.7
26.6
27.9

⫹⫹⫹

16.9

21.22
22.20

*

ns

28.6
23.4

4892
433

22.64
22.67
22.94
22.80

ns

***

16,710
1,826

⫹⫹⫹

ns

23.7
23.5
21.5

14,777
1,843

***

**
23.2
18.2
14.0

34.1
27.3

20.2

Biv Mult

*** ns

ns

⫹⫹⫹

12th grade

Biv Mult
27.2
22.1
18.6

31.4
26.9

22.77

10th grade

ns
21.6
22.1
24.7

Note: Bivariate association models use one independent variable at a time, plus year dummy variables; multivariate association models use all independent variables simultaneously, plus year dummy
variables.
*p⬍0.05; **p⬍0.01; ***p⬍0.001 (bivariate associations).
⫹
p⬍0.05; ⫹⫹p⬍0.01; ⫹⫹⫹p⬍0.001 (multivariate associations).
BMI, body mass index; ns, not significant.
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likely than private schools to be in the lowest SES
category, and when SES is included in the model, the
school-type effect becomes nonsignificant at all three
grade levels. School size, which has some marginally
significant bivariate variation at 8th grade, becomes
nonsignificant in the multivariate case; it is nonsignificant in both the bivariate and multivariate cases for
10th- and 12th-grade students.
Additional multivariate analyses (not shown) were
conducted in which individual-level SES and race/
ethnicity were included as predictors. These two variables are known to be associated with BMI.2,13 With
these two variables added, the racial/ethnic composition of the school was no longer significantly associated
with BMI or being at or above the 85th percentile (with
the sole exception that the percentage at or above the
85th percentile remained significant at a diminished
level for 10th grade), suggesting that individual characteristics, and not differences in school environment
associated with race/ethnicity, account for most of the
differences observed at the aggregate level. With only
minor exceptions, the significances of the other school
characteristics were generally unchanged (those that
were significant remained significant and those that
were not significant remained so). The effect of school
SES, though it remained significant with the sole exception of 12th-grade BMI (p⫽0.08), was substantially
diminished but not eliminated.

Discussion
Although at present the great majority of the variation
in BMI resides within schools, there remains enough
variation between schools for school characteristics and
school policies and programs to have had important
effects on their students’ BMI. This is about equally
true at all three grade levels included in this study.
Although the ICC for BMI is only about 3%, it remains
true that schools could have substantially more influence in the future. The figure of 3% reflects the
maximum impact that policy differences between
schools may have had in the interval from 1991 to 2004.
Policies that did not differ by school (e.g., policies that
encourage drinking of high-calorie soft drinks) could
still be having major effects. If all schools were to adopt
policies that encourage good nutritional practices, that
also could have major effects (in reducing both BMI
and between-school variation in BMI). On the other
hand, if there were considerable variation in how
schools react to the extensive activity that is occurring
at the national, state, and local levels regarding childhood obesity, that could produce more heterogeneity
among schools.
A major conclusion from this study is that obesity is
quite prevalent today among students in all types of
schools, but that schools with a high concentration of
students from low-SES households are most likely to

have higher proportions of overweight students. Public
schools and schools with majority racial/ethnic-minority enrollment have higher average BMI, but this appears to be due mostly to the concentration in those
schools of students of lower SES, which is strongly
correlated with both BMI and race/ethnicity.2,14 Most,
but not all, of the association between school-level SES
is also accounted for by individual-level SES. The residual difference suggests that something about the school
environment, perhaps differences in school food and
beverage policies or in cultural factors or peer role
modeling, facilitates obesity in schools with a higher
concentration of lower-SES students, beyond individual-level factors. It is also possible that the single
measure used here to indicate SES—the average education level of the parents— does not fully correct for
individual SES, and that the aggregate measure for the
school in essence improves on the accuracy of the
individual-level measure.

Limitations
A limitation of this study is its reliance on self-reports
for two key variables: BMI and parent education. However, the literature, as described below, shows that both
of these have sufficient validity for the present purposes. With respect to BMI, the values used in this study
were calculated from students’ self-reported height and
weight. A number of studies have investigated the use
of self-reports of height and weight, and have generally
reported that, although there may be modest biases
associated with self-reports, they are certainly adequate
for research purposes. Brener et al.15 obtained both
objective and self-reported data on height and weight
for over 2000 students in grades 9 through 12, and
found that “. . . self-reported values of height, weight,
and BMI were highly correlated with their measured
values.” They also noted that surveillance systems can
yield “valuable results by using self-reported height and
weight to assess trends in the prevalence of obesity.”
Goodman et al.16 analyzed data from over 10,000
respondents in the National Longitudinal Study of
Adolescent Health, with both self-reported and objectively measured height and weight. They report that
“correlations between measured and self-reported anthropomorphic indices (height and weight) were very
strong.” They conclude that “findings from other studies that have used self-reported BMI should be considered valid, and future studies can use self-reported data
to understand adolescent obesity, its correlates, antecedents, and sequelae.” To address the question of
possible gender and racial differences in biases,
Strauss17 examined self-report and measured data on
height and weight from over 1600 adolescents in the
National Health and Nutrition Examination Survey
Cycle III. They concluded that the influences of gender
and racial biases in reporting of height and weight were
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relatively small, and that self-reports “were extremely
reliable for . . . predicting obesity related morbidities
and behaviors.”
Although it would clearly be preferable to have a
more extensive measure of family SES than students’
reports of parent education, the fact is that valid
measurement of more extensive indicators is very difficult to obtain in large-scale epidemiologic studies that
rely on student reports.18,19 Parent education is one
measure (perhaps the only one in this set) that can be
reasonably validly measured. Although there is no
direct evidence on the validity of the students’ reports
of parent education, there are a number of indicators
that the measure has reasonable validity. It should be
noted that the measure used in the MTF study was
based to a considerable extent on our experience in an
earlier study called Youth in Transition. In that study, a
national sample of young men from the high school
class of 1969 was extensively interviewed by professional
interviewers. Extensive information was obtained about
indicators of family SES, including parental education.
Analyses of the various indicators led to the conclusion
that student reports of parental education were the best
measures that could be obtained in group-administered
questionnaires, and that those reports were of acceptable reliability and validity.20
Three other factors support the validity of this measure: first, respondents are given an explicit response
option of “don’t know or does not apply,” so those
respondents who do not know a parent’s education
level would be able to say so. Only about 8% failed to
provide parent education data. Thus, the great majority
appeared comfortable with reporting parent education.
Second, this measure has shown trends over time
consistent with the (rising) educational level of the
adult population in the country and by racial/ethnic
groups. Moreover, 8th-grade students reported having
parents with higher education than youth in 12th
grades, as would be expected given the rising level of
education in the adult population. Finally, the measure
correlates well in expected directions with (1) students’
educational plans, (2) actual college attendance, and
(3) several other educational outcomes.
An important limitation of the analyses presented
here is that there was no attempt to conduct a full
multilevel analysis of all the various factors acting at
various levels that affect BMI. Thus, there was no
attempt to determine how much between-schools variance in BMI is due strictly to school-related factors as
opposed to other factors that vary between schools,
including neighborhood factors (including some that
are the subject of other articles in this issue) or local- or
state-level policies. In effect, the analyses here present
descriptive information on how schools vary, and how
they vary according to selected school characteristics,
but the analyses cannot support causal interpretations
of school effects.
October 2007

Conclusion
Although a fair amount is known about how individual
characteristics relate to BMI among adolescents, less is
known about the extent to which BMI varies by school
and by school characteristics. This study shows that
although most variation in BMI lies within schools,
there is sufficient between-school variation to be of
interest to policymakers. School SES is shown to be of
some importance, even after controlling for individuallevel SES and race/ethnicity. In sum, the school one
attends has implications for one’s likelihood of being
overweight. This is both good and bad news, but in
either case, it suggests that schools can have a direct
impact on improving the health of our young people.
YES project staff members Jonathon Brenner, Virginia Laetz,
Deborah Kloska, Kathryn Johnson, and Tanya Hart provided
valuable assistance in the preparation of this article.
No financial disclosures were reported by the authors of
this paper.
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Sports Participation and Physical Education in
American Secondary Schools
Current Levels and Racial/Ethnic and Socioeconomic Disparities
Lloyd D. Johnston, PhD, Jorge Delva, PhD, Patrick M. O’Malley, PhD
Background: The purpose of this study was to determine the current levels of physical education (PE)
and sports participation among American secondary school students, and to establish the
extent to which they vary by grade level, racial/ethnic background, and socioeconomic
status (SES) of the students.
Methods:

Nationally representative data were used from over 500 schools and 54,000 students
surveyed in 2003, 2004, and 2005 as part of the Youth, Education, and Society (YES) study
and the Monitoring the Future (MTF) study. As part of YES, school administrators
completed questionnaires on physical activity (including rates of sports and PE participation) of students in their schools. Students in the same schools completed self-administered
questionnaires in the same year as part of MTF, providing individual background data,
including their gender, racial/ethnic identification, and parents’ education level. Data
were analyzed in 2006.

Results:

Physical education requirements, and actual student participation rates, decline substantially between 8th and 12th grades. About 87% of 8th graders were in schools that required
them to take PE, compared to only 20% of 12th graders. Principals estimate that over 90%
of 8th graders actually take PE, compared to 34% of 12th graders. Subgroup differences in
PE participation rates were small. Only a fraction of all students participate in varsity sports
during the school year, with girls participating only slightly less than boys (33% vs 37%).
Participation correlates negatively with SES and was lower among black and Hispanic
students than white students, even after controlling for other variables. Participation rates
in intramural sports were even lower, declined in higher grades, and were lower among
low-SES and Hispanic students (after controlling for other variables).

Conclusions: Physical education is noticeably lacking in American high schools for all groups. Racial/
ethnic minorities and low-SES youth, who are at higher than average risk of being
overweight in adolescence, are getting less exercise due to their lower participation in
school sports. Disparities in resources available to minorities and lower-SES youth may help
explain the differences in participation rates.
(Am J Prev Med 2007;33(4S):S195–S208) © 2007 American Journal of Preventive Medicine

Introduction

I

nvolvement in physical activity is considered a
primary contributor to preventing youth from gaining weight and becoming overweight.1–3 Because
youth spend much of their time in schools, these
settings provide unique opportunities to encourage
and facilitate physical activity, including the formation
of long-term healthy activity behaviors.4 Yet, despite the
growing prevalence of obesity among the nation’s
youth,5–9 schools in the past decade have substantially
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reduced the opportunities for them to be physically
active by shortening or eliminating recess, physical
activity classes, and/or intramural and extracurricular
sports activities,10,11 very likely resulting in a substantial
decrease in the percentage of youth who are physically
active.6,12,13 These reductions may have resulted largely
from a combination of budget shortages that schools
and school districts have experienced as well as from
the increasing pressure schools have received to direct
their resources toward meeting academic standards
imposed by the federal government, or face losing
funds or suffering other consequences if these standards are not met.
As young people progress into higher grades, participation in physical activity appears to decrease steadily.14 –18
Clearly, attending to the growing problems of over-
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weight and obesity among youth has become a growing
challenge facing today’s schools and communities.
Consistent with the burden of disease falling on racial/
ethnic minorities and on economically disadvantaged
populations,19,20 there is an overrepresentation of
overweight and obese youth among some racial and
ethnic minority youth (e.g., African-American females and Hispanic males) and among youth of lowersocioeconomic backgrounds.5,7,9,21–24 In light of these
concerns, and in order to inform policy, it is important
to examine and track what the nation’s schools are
doing to facilitate youth participation in physical education classes and in athletic activities. Specifically, the
purpose of this study was to examine the extent to
which students are engaged in physical activities provided by their schools and to examine how their levels
of participation vary by grade level, racial/ethnic background, and socioeconomic status (SES). Gender differences in sports participation are also examined.

Methods
Samples and Survey Methods
Data from two studies were utilized—Monitoring the Future
(MTF) and Youth, Education, and Society (YES). MTF provides annual surveys of nationally representative samples of
8th-, 10th-, and 12th-grade students located in an average of
410 public and private schools; each school participates for
two consecutive years. In YES, administrators in schools that
are in the half-sample of schools cycling out of the MTF
survey each year (about 205 per year) are asked to complete
a lengthy questionnaire describing school policies and programs related to various health issues, including physical
education, food services, and substance use. Each such halfsample was a nationally representative replicate sample. Data
were analyzed in 2006.
Monitoring the Future design and methods. The design and
methods for the MTF project are summarized briefly here; a
detailed description is available elsewhere.25 At each of three
grade levels (8th, 10th, 12th), an independent sample was
drawn using a multistage sampling design to obtain nationally
representative samples of students in each grade from the 48
contiguous states. The stratified random sampling procedure
involves three stages26: (1) geographic regions are selected,
(2) schools are selected within regions with probability proportional to the estimated number of students in the target
grade, and (3) students are selected within schools, usually by
means of randomly selecting whole classrooms. Between
42,000 and 49,000 students make up the full sample each year
across grades. Sample weights are assigned to each student to
take into account the variations in selection probabilities that
occur at all stages of the sampling procedures. Participating
students complete a self-administered questionnaire during a
normal class period.
For the current study, the student data included grade level
and the self-reported gender, racial/ethnic background, and
parental education (a proxy for SES). Gender was measured
by the question, What is your sex? Racial/ethnic background
was measured by the item, How do you describe yourself?

Students were coded as being of white, black, Hispanic, or
other background. There were insufficient cases for other
racial/ethnic groups to make reliable estimates. Parent education was defined as an average of father’s and mother’s
educational attainment (with one missing data case permitted). The measures were: completed grade school or less,
some high school, completed high school, some college,
completed college, and graduate or professional school after
college. Parent education was utilized as a proxy for SES.
(Parent education was chosen as a measure of SES because
students are generally unable to provide accurate information
on family income and because it has been found to be valid in
large-scale surveys when compared to other measures of
SES.27) Grade refers to the grade in which the student was
enrolled: 8th, 10th, or 12th. In this paper, the 10th- and
12th-grade students are sometimes referred to as high school
students and 8th graders as middle school students. Region
and urbanicity are derived from the sampling data from
which the school was drawn. Four regions of the country are
distinguished (Northeast, North Central, South, and West)
based on United States Census Bureau classifications. Three
levels of population density are coded (large metropolitan
statistical areas [MSAs], corresponding to the sixteen largest
cities; other metropolitan statistical areas, corresponding to
other cities as defined by the Census Bureau; and non-MSAs,
corresponding to all other areas).
Youth, Education, and Society design and methods. The
half-samples of nationally representative schools that were
cycling out of the MTF study in 2003, 2004, and 2005 made up
the target sample for the current study. School administrators
were asked to complete a self-administered questionnaire that
contained, among other things, questions related to student
participation rates in physical education (PE) classes, varsity
sports, intramural sports, and walking or bicycling to and
from school. For some of the questions it was recommended
that a person other than the school administrator (e.g.,
health counselor) answer those sections if they were more
likely to know the information. Over 85% of respondents
were school administrators (e.g., mostly school principals, but
also some vice-principals) followed by teachers and other
school personnel.
The combined number of secondary schools that participated in the YES nationwide surveys in 2003–2005 was 509,
reflecting a combined response rate from school administrators of 83.2%. School and student data were available on the
variables of relevance to the present analyses from over
54,000 student respondents surveyed in the same years in
those schools. The racial/ethnic composition of the resulting
student samples was 67% white, 12% black, 10% Hispanic,
and 11% from other racial/ethnic backgrounds. Female
students make up 51.6% of the combined samples (Table 1).
The primary data for this study include the answers to
questions on physical activity. First, respondents (most of
whom were principals) were asked whether students in the
target grade surveyed in the school (8th, 10th, or 12th) were
required to take physical education, followed by the question,
About what percent of students in [target] grade actually took
a PE class in [target] grade? For those students who take PE,
the respondents were asked how many days a week the
students participated in PE. The duration of a PE class in
minutes was asked, permitting a calculation of the total
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Table 1. Weighted sample sizes and percentage
distributions on student characteristics, by grade:
2003–2005
Demographic
characteristic
Total
Gender
Male
Female
Race/ethnicity
White
Black
Hispanic
Other
SES
1 (Low)
2
3
4
5 (High)
Urbanicity
Large MSA
Other MSA
Non-MSA
Region
Northeast
North Central
South
West

8th

10th

12th

Total

19,225

18,933

16,027

54,185

48.7
51.3

48.8
51.2

47.7
52.3

48.4
51.6

65.4
11.9
9.4
13.3

64.9
14.7
10.7
9.7

72.4
10.5
8.8
8.3

67.3
12.4
9.7
10.6

7.6
22.5
24.6
28.8
16.5

8.1
22.1
27.0
27.8
15.0

7.2
24.1
29.2
25.8
13.7

7.7
22.8
26.8
27.6
15.1

30.6
43.7
25.7

25.6
52.5
21.9

27.0
46.7
26.3

27.8
47.7
24.5

19.3
24.7
36.0
20.0

16.6
28.3
34.9
20.2

18.8
27.0
37.4
16.8

18.2
26.6
36.0
19.2

MSA, metropolitan statistical area; SES, socioeconomic status.

number of minutes per week a student would spend in PE.
Rates of student participation in both varsity and intramural
sports at the school were also determined. Respondents were
asked to write in the approximate percentages of boys and
girls, separately, who participated during the school year in
(1) interscholastic or varsity sports and (2) intramural sports
or physical activity clubs. An additional question, also with an
open-ended response, asked, About what percent of [target]grade students would you estimate walk or bike from home to
school on an average school day? Finally, a yes–no question
was asked about whether the school gives [target]-grade
physical fitness tests, and if it does, what groups of students
were tested. The answer alternatives to the latter part were: All
[target]-grade students are tested, Only [target]-grade students who take PE are tested, and Other, please explain. If
the school does give physical fitness tests, the respondent was
asked to answer a yes–no question about whether the parents
or guardians of the tested students were provided with the
results. (Note that only the questions about interscholastic
and intramural sports involve separate estimates for boys and
girls.)

Data Analysis
A major analytic objective was to determine differences in
the proportion of students participating in various physical
activities by comparing (1) middle schools versus high
schools, (2) different racial/ethnic groups, and (3) different socioeconomic levels as indicated by level of parental
education. The distribution (percents and means) of these
variables was compared between grades and across racial/
ethnic and socioeconomic status groups. Chi-square and
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t-test statistics were used to determine if the percents and
means, respectively, varied according to the students’
grade level. Pair-wise comparison tests were also run to see
if these variables differ among white, black, and Hispanic
youth. While percentages and means for students identified in the “other” racial/ethnic category are presented for
completeness, they were not included in the inferential
analyses because it was a catch-all category that included
very different population groups, which substantially limited the conclusions that could be drawn.
Ordinary least squares regression analysis was used to determine the extent to which a linear association existed between
each of the dependent variables and the five-category measure
of parents’ education. The full set of dependent variables is
provided in Table 2. All analyses include weighted data and
take into account design effects in calculating variance estimates using Stata version 8.0.
The association of gender, race/ethnicity, SES, and grade
was also examined, while controlling for urbanicity and
region, with each of the following three dependent variables:
(1) the mean time (in minutes) each student spent in PE
classes per week, (2) the mean percentage of students who
participated in interscholastic or varsity sports during the
year, and (3) the mean percentage of students who participated in intramural sports or physical activity clubs during the
year. Three models were tested for each of these analyses. The
first shows the bivariate association between each characteristic and the dependent variables (Model 1). In the second,
gender, race/ethnicity, SES, and grade level were simultaneously entered into the regression analysis. In the third,
region of the country and urbanicity were added into the
regression analysis. As is the case with all of the analyses, these
include weighted data (using weights that take into account
any unequal selection probabilities at any stage of sampling)
and design effects in calculating variance estimates using
Stata version 8.0.

Results
Total and By Grade
Physical education. The requirement that students
take PE drops sharply between 8th and 12th grades. In
8th grade, 87% of students attend schools that require
PE in that grade; this rate falls to 47% in 10th grade
(p⬍0.05) and to 20% by 12th grade (p⬍0.05, Table 2).
The mean percentage of students in each grade who
were estimated to take PE also decreased significantly
with grade (p⬍0.05), from nearly all (91%) in 8th
grade to less than two thirds (62%) in 10th grade, to
one third (34%) by 12th grade. The mean number of
days per week that students have PE, among those who
took PE classes, differ very little by grade; however,
there was some difference between 8th (3.8 days/week)
and 10th graders (4.2 days/week, p⬍0.05), but not
between 8th and 12th (3.9 days/week) or 10th and 12th
grades (Table 2). Primarily because of their differential
participation rates, the mean number of days per week
that students take PE in all schools (not just those with
a PE requirement) differ significantly across the three
Am J Prev Med 2007;33(4S)
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Table 2. Physical education (PE) and other physical activities in all schools, and by grade level: 2003–2005
Total

8th

10th

Sig. grade level
comparisons

12th

Approx N schools
504
186
166
152
Approx N students
54,185
19,225
18,933
16,027
PE participation
Percentage of students in each grade in schools that require PE
53.2
86.6
47.4
20.1
in that grade
Mean % of students in each grade that take PE
64.5
91.3
62.9
34.1
Mean number of days/week students have PE, among those
4.0
3.8
4.2
3.9
who take PE in each grade
Mean number of days/week that students in each grade have
2.6
3.5
2.7
1.4
PE in all schools
Mean length of PE classes (in minutes) in each gradea
56.6
50.8
60.1
59.5
Mean time students in all schools spend in PE classes
145.0
172.3
163.9
88.6
(in minutes) per weeka
Varsity and intramural sports participation
Mean % of boys who participate in interscholastic or varsity
37.4
36.8
38.6
36.6
sports
Mean % of girls who participate in interscholastic or varsity
33.3
33.5
33.8
32.4
sports
Mean % of boys who participate in intramural sports or physical
19.2
24.0
16.9
15.8
activity clubs
Mean % of girls who participate in intramural sports or physical
16.4
20.5
14.9
13.3
activity clubs
Walking or biking to school
Mean % of students who walk or bike from home to school on
13.7
20.1
12.7
7.3
an average school day
Physical fitness tests
Percentage of students who attend schools that provide physical
46.5
63.8
47.3
24.5
fitness tests to at least some studentsa
Percentage of students in schools in which at least some parents
25.5
39.6
22.0
12.4
are provided with the results of physical fitness testsa

8v10, 8v12, 10v12
8v10, 8v12, 10v12
8v10
8v10, 8v12, 10v12
8v10, 8v12
8v12, 10v12

8v12
8v12
8v10, 8v12, 10v12
8v10, 8v12, 10v12
8v10, 8v12

Note: Between-grade differences are indicated in the column “Sig. Grade Level Comparison” by noting the particular grades that differ on the
particular variable with a minimum significance level of p⬍0.05.
a
These questions were asked only in 2004 and 2005, thus the sample sizes are about one third less than the numbers shown.

grades. The average number of days per week that 8th,
10th, and 12th graders have PE was 3.5, 2.7, and 1.4,
respectively. For those taking PE, there was also a
significant difference among grades in the mean length
of an average PE class, this time with shorter classes
in middle school; there were significant differences
between 8th (50.8 minutes) and 10th (60.1 minutes)
grades and between 8th and 12th (59.5 minutes) grades
(Table 2). Overall, the average time that American
students spend in PE classes (in minutes per week)
drops by about half as they pass through secondary
school, from 172 minutes in 8th grade to 164 minutes
in 10th, down to 89 minutes by 12th grade (the overall
drop being significant at p⬍0.001, Table 2).
Sports participation. No significant difference was found
between grade levels in the percentage of boys or girls
who were estimated to participate in interscholastic or
varsity sports. Overall, respondents estimate that 37.4%
of boys and 33.3% of girls in these three grades of
secondary school participate in varsity sports, with
negligible between-grade differences (Table 2).
Considerably fewer students were estimated to
participate in intramural sports or physical activity

clubs than in varsity sports— on average only about
19% of the boys and 16% of girls in secondary school
across the three grades combined. Unlike in varsity
sports, there was a decline between middle school and
high school in the percentage of both boys and girls
who were estimated to participate in intramural sports
or physical activity clubs. For example, 24% of boys in
8th grade were estimated to participate in these activities compared with 17% of 10th- and 16% of 12th-grade
boys. Similarly, while 21% of girls in 8th grade participate in intramural sports or physical activity clubs, by
10th and 12th grades only 15% and 13%, respectively,
did so. (For both genders the 8th- to 12th-grade declines were statistically significant at the p⬍0.05 level.)
Roughly two thirds of secondary school students were
not involved in varsity sports during the school year,
and more than 80% were not involved in intramural
sports.
Walking or biking to school. Walking or biking to school
represents another school-related activity from which
students might derive an appreciable amount of exercise. However, the school administrator respondents
estimate that only about one in seven (14%) of second-
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ary school students walk or bike to school. While 20%
do so in 8th grade, this proportion declines by nearly
two thirds to 7% by 12th grade (p⬍0.05, Table 2).
Physical fitness tests. A fair proportion of secondary
school students—roughly half on average (47%)—
attend schools that provide physical fitness tests to at
least some of their students. There was a significant
decline with grade level, with the proportion attending
such schools falling from 64% in 8th grade to 25% in
12th (p⬍0.05, Table 2). The percentage of students in
schools in which at least some parents were provided
with the results of fitness tests was even smaller (26% on
average) and declines with grade level— 40% in 8th
grade versus only 12% by 12th grade (p⬍0.05, Table 2).

Differences Among Racial/Ethnic Groups
Physical education. Among 8th graders, a lower percentage of Hispanic students (75.9%) than white students (89.3%) attend schools that require PE (p⬍0.05).
Among 8th and 12th graders, the estimated percentage of students who take PE was lower in schools
attended by Hispanic students than in those attended
by white students (Table 3). There were no significant racial/ethnic differences in mean number of
days/week that students have PE, nor in mean length
of PE classes.
Sports participation. Rates of participation in interscholastic or varsity sports were significantly higher in
schools attended by white students than those attended
by black and Hispanic students (Table 3 and Figure 1).
No significant differences between these groups were
observed in the participation rates in intramural sports
or physical activity clubs.
Walking or biking to school. The percentage of students estimated to walk or bike from home to school on
an average school day was higher in schools attended by
black and Hispanic students as opposed to those attended by white students across all three grades. Hispanics have the highest observed rates in all three
grades (significantly higher than whites in grades 8 and
10, and across all three grades combined), and blacks
were higher than whites in all three grades (although
significantly so only in grade 10 and across all three
grades combined). The differences at 12th grade were
consistent with those at the lower grades, but not
substantially, as the rates of walking or biking to school
were quite low for all groups.
Physical fitness tests. Across the three grades combined, no racial/ethnic differences were observed in
the percentage of students who attend schools that
provide physical fitness tests to at least some of their
students. In 8th and 12th grades, a slightly higher
proportion of blacks than whites attend such schools
(not significant), while at 10th grade a somewhat lower
October 2007

proportion of blacks do (p⬍0.05, Table 3). The inconsistencies in the results across grades suggest that the
differences may be due to sample fluctuations. Summing across all schools, there were no significant differences in the percentage of white, black, and Hispanic students who attended schools that provide their
parents with the results of fitness tests. However, among
8th and 12th graders, a higher percentage of black than
Hispanic students attend such schools (p⬍0.05), whereas
in 10th grade blacks have the lowest rate of the three
groups (not significant, Table 3).

Differences in SES
Physical education. Summing across all schools, there
was a significant positive linear association between
student SES and the mean percentage of students who
were required to take PE (p⬍0.01) and who actually
take PE (p⬍0.05, Table 4). These variables were also
positively associated with SES at each grade level, but
the associations were not statistically significant. (The
differences across SES strata, while generally ordinal,
were not large.) There was no significant linear association, however, between student SES and mean time
per student spent (among all students) in PE classes per
week in their school, at any of the three grade levels or
summing across grades (Table 4).
Sports participation. Based on all three grades combined, there was a highly significant positive linear
association between SES and the estimated percentage of male students participating in varsity sports
(p⬍0.001), as well as in the estimated percentage of
female students (p⬍0.001, Table 4 and Figure 2).
These positive linear associations were also significant at 8th and 10th grades specifically, but not at
12th grade where the trend was less steep. Similarly,
there was a significant positive linear association
between SES and the mean percentages of both boys
and girls estimated to participate in intramural sports
or physical activity clubs (p⬍0.001 for all three
grades combined for each gender, Table 4 and
Figure 2). For boys, these linear associations were
statistically significant only at 12th grade, and for
girls they were significant at 8th and 12th grade.
Walking or biking to school. There was a negative
linear association between SES and the estimated proportion of students in the school who walk or bike to
school (p⬍0.01). Nearly all of that association was due
to the lowest SES stratum having an appreciably higher
rate than the other four strata. Given that minorities
have a higher rate of walking or bicycling to school than
whites, the question of whether this SES difference
reflects a racial/ethnic effect is addressed in the multivariate analyses presented below.
Physical fitness testing. Finally, no significant linear
association was observed between SES and attending
Am J Prev Med 2007;33(4S)
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Table 3. Physical education (PE) and other physical activities by student race/ethnicity: 2003–2005
Student race/ethnicity

Approx N total
Approx N 8th
Approx N 10th
Approx N 12th
PE participation
Percent of students in each grade in schools that require PE in
that grade
Total
8th
10th
12th
Mean % of students in each grade that take PE
Total
8th
10th
12th
Mean number of days/week students have PE, among those who
take PE in each grade
Total
8th
10th
12th
Mean number of days/week that students in each grade have PE
in all schools
Total
8th
10th
12th
Mean length of PE classes (in minutes) in each gradea
Total
8th
10th
12th
Mean time students in all schools spend in PE classes
(in minutes) per weeka
Total
8th
10th
12th
Varsity and intramural sports participation
Mean % of boys who participate in interscholastic or varsity sports
Total
8th
10th
12th
Mean % of girls who participate in interscholastic or varsity sports
Total
8th
10th
12th
Mean % of boys who participate in intramural sports or physical
activity clubs
Total
8th
10th
12th
Mean % of girls who participate in intramural sports or physical
activity clubs
Total
8th
10th
12th

White

Black

Hispanic

Other

36,450
12,568
12,277
11,605

6,744
2,285
2,778
1,681

5,247
1,810
2,032
1,405

5,743
2,563
1,845
1,336

Significant
racial/ethnic
comparison

53.6
89.3
48.7
20.3

48.9
81.0
37.7
23.7

48.6
75.9
48.4
13.7

60.1
86.3
52.5
20.5

64.7
93.1
63.2
35.5

61.7
88.5
58.0
31.6

60.5
82.4
64.9
26.0

70.0
91.3
66.7
33.8

3.9
3.8
4.2
3.9

4.2
3.8
4.4
4.2

4.2
4.1
4.4
4.1

4.1
4.0
4.2
4.0

2.6
3.5
2.7
1.4

2.6
3.4
2.6
1.5

2.6
3.3
3.0
1.1

2.9
3.6
2.9
1.4

56.3
49.9
60.2
59.1

60.5
55.1
61.7
64.5

55.8
52.2
58.3
57.8

55.5
51.5
58.9
58.3

142.4
171.5
166.2
85.4

147.2
181.2
148.6
108.0

147.0
162.5
161.5
91.8

156.8
177.0
171.6
91.3

39.9
40.4
40.5
38.7

31.4
27.6
33.8
32.4

30.3
26.8
35.2
27.4

34.5
33.9
37.1
32.4

WB, WH
WB, WH
WB
WB, WH

36.0
37.3
36.2
34.4

25.3
22.7
25.6
28.3

26.3
23.6
30.4
23.8

31.5
31.1
34.2
28.5

WB, WH
WB, WH
WB, WH
WB, WH

19.2
24.3
16.9
15.9

19.9
20.8
19.9
18.8

18.2
26.0
14.5
12.5

19.0
23.5
15.8
14.2

16.8
21.3
15.2
13.5

15.7
16.3
16.2
14.1

15.1
21.2
12.3
10.9

16.3
20.2
13.5
12.2

WH

WH
WH

(continued on next page)
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Table 3. (continued)
Student race/ethnicity

Walking or biking to school
Mean % of students who walk or bike from home to school on an
average school day
Total
8th
10th
12th
Physical fitness tests
Percent of students who attend schools that provide physical
fitness tests to at least some studentsa
Total
8th
10th
12th
Percent of students in schools in which at least some parents are
provided with the results of physical fitness testsa
Total
8th
10th
12th

White

Black

Hispanic

Other

10.5
16.4
8.3
6.3

17.1
24.7
15.6
9.1

24.7
31.4
29.3
9.8

20.6
26.5
19.4
11.3

47.0
63.7
51.3
24.2

44.5
74.5
32.6
31.3

42.0
58.9
39.1
16.8

49.0
60.4
49.1
25.0

25.6
39.8
24.2
11.5

25.2
47.8
11.0
23.7

19.0
27.8
17.3
6.2

29.9
40.9
26.7
12.1

Significant
racial/ethnic
comparison

WB, WH
WH
WB, WH, BH

WB

BH
BH

Note: Between-race/ethnicity differences are indicated in the column “Significant racial/ethnic comparison” with a minimum significance level
of p⬍0.05.
BH, black–Hispanic; WB, white– black; WH, white–Hispanic.

schools that provide physical fitness tests to at least
some students, or between SES and the percentage of
students in schools where at least some parents were
provided with the results of these physical fitness tests.

Multivariate Analysis
Multivariate analyses were used to examine the three
most important outcome variables—average time spent
in PE per week, average rate of participation in varsity
sports, and average rate of participation in intramural
sports or physical activity clubs. For each of these
outcomes, three analyses are presented in Tables 5
through 7: the simple bivariate relationships between

each of these outcome variables and gender, race/
ethnicity, SES, grade level, region, and urbanicity.
Model 1 then presents the first four of those variables
regressed against each outcome, while the full model
adds region and urbanicity to the set. The obvious objective was to estimate the effect of each predictor variable
while controlling simultaneously for the others.
Physical education. Table 5 presents regression results
for mean time per student spent in PE classes. The only
significant association was with grade level. As shown in
Table 2, 12th graders averaged significantly lower in
mean time spent in PE classes than 8th graders. The
strength of that association was not affected by the

Figure 1. Varsity sports: average percentage of students reported to be participating, by grade, gender, and race/ethnicity of the
student.
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Table 4. Physical education (PE) and other physical activities by student SES: 2003–2005
Student SES

Approx N total
Approx N 8th
Approx N 10th
Approx N 12th
PE participation
Percentage of students in each grade in schools
that require PE in that grade
Total
8th
10th
12th
Mean % of students in each grade that take PE
Total
8th
10th
12th
Mean number of days/week students have PE,
among those who take PE in each grade
Total
8th
10th
12th
Mean number of days/week that students in each
grade have PE in all schools
Total
8th
10th
12th
Mean length of PE classes (in minutes) in each
gradea
Total
8th
10th
12th
Mean time students in all schools spend in PE
classes (in minutes) per weeka
Total
8th
10th
12th
Varsity and intramural sports participation
Mean % of boys who participate in interscholastic
or varsity sports
Total
8th
10th
12th
Mean % of girls who participate in interscholastic
or varsity sports
Total
8th
10th
12th
Mean % of boys who participate in intramural
sports or physical activity clubs
Total
8th
10th
12th

1 (Low) 2

3

4

5 (High) b

4,151
1,459
1,541
1,152

14,507
4,725
5,105
4,678

14,944
5,543
5,260
4,141

8,214
3,168
2,848
2,198

12,369
4,331
4,180
3,859

Significant
linear
association

49.6
84.4
39.4
19.1

51.8
86.2
45.1
20.5

50.2
85.5
46.9
18.1

55.2
86.8
49.4
20.2

59.2
89.7
52.3
24.1

2.33
1.06
2.76
0.89

**

62.4
89.8
59.0
32.0

63.3
91.0
60.9
34.9

62.2
90.6
62.8
32.8

66.2
91.7
64.4
34.4

68.3
93.0
65.6
36.1

1.59
0.66
1.64
0.53

*

4.2
3.9
4.4
4.3

4.0
3.8
4.3
4.0

4.0
3.8
4.3
4.0

4.0
3.9
4.2
3.9

3.9
3.8
4.1
3.8

⫺0.06
⫺0.01
⫺0.08
⫺0.11

2.6
3.5
2.7
1.4

2.6
3.4
2.7
1.5

2.5
3.5
2.8
1.4

2.6
3.5
2.8
1.4

2.7
3.5
2.7
1.4

0.02
⫺0.002
0.02
⫺0.03

57.0
52.1
59.5
60.3

57.2
52.0
59.5
60.8

57.4
51.3
60.1
60.9

56.6
49.8
61.7
58.8

54.3
49.5
58.1
55.8

⫺0.68
⫺0.83
0.04
⫺1.28

144.6
178.0
143.9
99.9

144.7
173.4
161.1
93.5

145.7
174.9
168.5
88.1

146.9
170.6
170.3
85.6

141.1
167.1
158.3
81.4

⫺0.41
⫺2.32
2.68
⫺4.20

31.7
29.7
34.9
30.1

35.9
35.5
36.5
35.8

37.1
36.6
37.8
37.0

39.1
38.7
40.3
38.2

39.7
38.8
42.3
37.7

1.73
1.83
1.89
1.41

***
*
**

27.4
26.1
29.2
26.7

31.9
32.0
31.6
32.1

33.0
33.1
33.0
33.1

35.0
35.6
35.7
33.5

35.6
35.9
38.0
32.1

1.75
2.01
2.17
0.85

***
**
***

16.8
20.7
15.7
13.2

16.8
20.3
15.4
14.4

18.5
22.6
17.1
15.8

20.4
25.8
17.9
16.2

22.8
29.2
17.9
19.1

1.70
2.53
0.79
1.33

***
**

*

*

(continued on next page)
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Table 4. (continued)
Student SES

Mean % of girls who participate in intramural
sports or physical activity clubs
Total
8th
10th
12th
Walking or biking to school
Mean % of students who walk or bike from home
to school on an average school day
Total
8th
10th
12th
Physical fitness tests
Percentage of students who attend schools that
provide physical fitness tests to at least some
studentsa
Total
8th
10th
12th
Percentage of students in schools in which at
least some parents are provided with the
results of physical fitness testsa
Total
8th
10th
12th

Significant
linear
association

1 (Low) 2

3

4

5 (High) b

13.8
16.8
13.3
10.7

14.3
17.5
13.4
11.8

15.9
19.5
14.9
13.2

17.9
22.4
16.0
13.9

19.4
24.6
15.8
16.1

1.57
2.19
0.85
1.29

21.4
26.9
24.5
10.5

13.7
19.8
12.9
7.7

13.0
19.5
12.0
7.5

12.9
19.9
10.6
6.3

12.8
18.6
11.1
6.6

⫺1.23
⫺1.06
⫺2.17
⫺0.78

43.9
64.0
36.7
26.3

48.9
65.0
49.5
29.2

46.8
67.1
48.8
22.8

45.3
60.9
47.6
21.9

46.2
61.9
46.4
23.8

⫺0.43
⫺1.23
0.69
⫺1.71

21.2
33.2
14.0
14.5

26.2
39.5
22.1
14.9

24.7
40.5
21.3
11.7

25.1
37.7
23.5
10.7

28.4
44.2
24.0
12.0

0.94
1.40
1.65
⫺1.11

***
**
*

**
*

Note: The column labeled “b” refers to the unstandardized regression coefficient obtained from the OLS regression analyses that were utilized
to determine if a linear association exists between SES and each of the physical education and other physical activity variables. Significance of
regression coefficients is indicated with asterisks in the column “Significant linear association”.
*p⬍0.05, **p⬍0.01, ***p⬍0.001.

introduction of any of the other variables included in
the full model.
Varsity sports participation. In Table 6, it is noted that
black and Hispanic students attend schools where a
significantly lower percentage of students participated
in varsity sports compared to schools attended by white
students. These racial/ethnic differences remained significant and were diminished only modestly after adjusting for SES and grade level. When urbanicity and
region were entered into the model, the coefficients for
each minority group dropped some, but still remained
highly significant. SES was also significantly and positively associated with the level of student participation
in interscholastic or varsity sports. In the full model,
students who lived in large- and medium-sized cities
attended schools with lower varsity sports participation
rates than schools in rural areas. Also, students who
lived in the Northeast and North Central regions
attended schools that had significantly higher varsity
sports participation rates than schools in the South,
while those in the West had rates not much different
from the South (Table 6).
October 2007

Intramural sports participation. Finally, multivariate
prediction of intramural sports participation is provided in Table 7, where it can be seen that high-SES
students attend schools where a greater percentage of
students participate in intramural sports or physical
activity clubs, with the rate of participation increasing
about 1.2 percentage points with each step up on the
5-point SES scale, after adjusting for all other variables
in the regression. Twelfth graders attended schools
where on average there was less participation in these
activities than in schools that 8th graders attend—a
relationship that was little changed by the inclusion of
the other variables in the model. Students who live in
the North Central and Western regions attended
schools where they were more likely to participate in
intramural sports or physical activity clubs than students who live in the South. (The Northeast also shows
a higher rate than the South, but the difference does
not quite reach the traditional level of significance:
p⬍0.09 bivariately and p⬍0.10 multivariately.) Once
controls for region and urbanicity were introduced, the
lower rate of intramural sports participation by Hispanic students, which was nonsignificant in the bivariAm J Prev Med 2007;33(4S)
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Figure 2. Varsity and intramural sports: average percentage
of students in the school reported as participating, by gender
and socioeconomic status (SES) of the student.

ate model, became even lower and attained significance
in the full model. Apparently, Hispanic students attend
schools where sports participation occurs at a lower rate
than would be expected, taking into account where
they were located geographically.

Table 5. Results of multiple regression analyses predicting
mean time per student spent in PE classes (in minutes) per
week: 2004 –2005
Demographic
characteristic
Gender
Male
Female
Race/ethnicity
White
Black
Hispanic
SESa
Grade
8th
10th
12th
Urbanicity
Large MSA
Other MSA
Non-MSA
Region
Northeast
North Central
South
West

Bivariate

Model 1

Full model

Ref
2.42

Ref
3.28

Ref
3.44

Ref
4.81
4.59
⫺0.41

Ref
0.58
⫺4.95
⫺1.26

Ref
2.79
⫺6.50
⫺2.03

Ref
⫺8.35
ⴚ83.73***

Ref
⫺8.68
ⴚ84.00***

Ref
⫺10.60
ⴚ83.85***

10.73
15.43
Ref

6.55
17.0
Ref

4.22
23.63
Ref
23.23

2.13
22.06
Ref
16.10

Note: Data are for 2004 and 2005 only because the question on time
spent on PE was not asked in 2003.
a
SES ranges from 1–5, with higher scores representing higher SES.
*p⬍0.05, **p⬍0.01, ***p⬍0.001.
MSA, metropolitan statistical area; PE, physical education; SES,
socioeconomic status.

Table 6. Results of multiple regression analyses predicting
mean percent of students who participate in interscholastic
or varsity sports: MTF 2003–2005
Demographic
characteristic
Gender
Male
Female
Race/ethnicity
White
Black
Hispanic
SESa
Grade
8th
10th
12th
Urbanicity
Large MSA
Other MSA
Non-MSA
Region
Northeast
North Central
South
West

Bivariate

Model 1

Full model

␤

␤

␤

Ref
⫺0.87

Ref
⫺0.64

Ref
⫺0.50

Ref
ⴚ9.76***
ⴚ10.01***
1.81***

Ref
ⴚ9.46***
ⴚ9.09***
1.30**

Ref
ⴚ6.34***
ⴚ5.21***
1.62***

Ref
1.40
⫺0.40

Ref
1.50
⫺0.61

Ref
1.41
⫺0.69

⫺8.65
⫺7.07
Ref

ⴚ7.64*
ⴚ6.60*
Ref

9.31**
11.58**
Ref
1.98

10.20**
10.89***
Ref
3.49

*p⬍0.05, **p⬍0.01, ***p⬍0.001.
a
SES ranges from 1–5, with higher scores representing higher SES.
MSA, metropolitan statistical area; MTF, Monitoring the Future; SES,
socioeconomic status.

Discussion
Physical education in schools. The sharp decline in
PE participation between 8th grade and 12th grade—
from 91% to 34% participation—should be of serious
concern in light of the obesity epidemic affecting the
country. More than one third of all students in 10th
grade and two thirds of those in 12th, who might be
getting regular exercise within the context of the
school physical education curriculum, were not. Further, there was no compensatory increase across
grades in sports participation that might offset the
effects on physical fitness or general well-being.
Summing across all grades, no significant differences
exist by race/ethnicity in the proportion who attend
schools that require physical education, but among 8th
graders specifically, Hispanic youth attended schools in
which smaller proportions of students were required to
take PE than schools attended by white youth. LowerSES students were also less likely to have PE required in
their schools. It seems likely that their schools have
been more affected by budget limitations or a greater
need to abandon activities like PE in their pursuit of
improved student academic performance. Schools attended by Hispanic students have a significantly smaller
percentage actually taking PE in 8th and 12th grades
than do those attended by white students, no doubt due
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Table 7. Results of multiple regression analyses predicting
mean percent of students who participate in intramural or
physical activity clubs: MTF 2003–2005
Demographic
characteristic
Gender
Male
Female
Race/ethnicity
White
Black
Hispanic
SESa
Grade
8th
10th
12th
Urbanicity
Large MSA
Other MSA
Non-MSA
Region
Northeast
North Central
South
West

Bivariate

Model 1

Full model

␤

␤

␤

Ref
⫺0.56

Ref
⫺0.37

Ref
⫺0.29

Ref
⫺0.26
⫺1.44
1.63***

Ref
0.25
⫺0.13
1.61***

Ref
1.56
ⴚ3.88***
1.21***

Ref
⫺6.36
ⴚ7.37*

Ref
⫺6.20
ⴚ7.15*

Ref
⫺6.38
ⴚ6.87*

5.67
4.62
Ref

4.50
4.10
Ref

6.40
5.28
Ref
10.78*

5.73
5.29*
Ref
12.31*

a

SES ranges from 1–5, with higher scores representing higher SES.
*p⬍0.05, **p⬍0.01, ***p⬍0.001.
MSA, metropolitan statistical area; MTF, Monitoring the Future; SES,
socioeconomic status.

at least in part to the lower requirements that they do
so. Lower SES was also found to be associated with
fewer students actually participating in PE, very likely
for much the same reason.
Not surprisingly, the average time in minutes per
week spent in physical education classes also declines
sharply by grade, particularly by 12th grade. Multivariate analyses predicting this outcome variable did not
show significant differences associated with any of the
other variables in the model, including gender, race/
ethnicity, SES, urbanicity, and region (Table 5).
Varsity sports participation. Unlike physical education,
participation in interscholastic or varsity sports does not
show a decline at higher grade levels for either gender,
but it does not show any increase either. Some 37% of
male American secondary school students participate
in varsity sports in all three grades combined, based on
the estimates provided by school administrators. Females average slightly lower overall by about four
percentage points, although this difference does not
show as statistically significant in the multivariate analyses. What was most impressive was how close the
genders were in their rates of varsity sports participation, likely as a result of the effects of Title IX of the
Education Amendments of 1972 to the Civil Rights Act
of 1964.
Things were less equivalent, however, when differences in sports participation were examined relative to
October 2007

race/ethnicity. Black and Hispanic students, who were
at higher risk of being overweight on average, attended
schools that have lower rates of varsity sports participation than those that white students attend, a finding
that holds for both genders and at all three grades. The
differences were quite substantial and remained highly
significant, although somewhat diminished, in the multivariate analysis in which other variables were controlled. Those analyses also revealed significant differences in sports participation related to region of the
country, urbanicity, and SES, all of which were correlated with race/ethnicity. Contrary to what some may
have thought, given the climate difference among
them, the Northeast and the North Central turned out
to have higher reported rates of varsity sports participation than the South and the West.
Lower-SES students, who are at higher risk for obesity
on average, attend schools with the lowest rates of
participation in varsity sports (Table 4). Such participation was significantly positively related to SES, even
after controlling for other variables, including race/
ethnicity. These findings are consistent with the fact
that most of these sports require the appropriate facilities (e.g., a swimming pool, football field), personnel,
equipment, parental involvement, and travel, all of
which may be more affordable to families of higher SES
and schools with a higher tax base. Also, it is possible
that students of higher SES have the resources to attend
schools, especially private schools, or to live in school
districts that provide more opportunities for their involvement in interscholastic sports. Prior research has
found that a significantly higher percentage of boys and
girls were physically active when schools provided students with adequate space, facilities, equipment, and
adult supervision28 and when parents were available to
provide youth with encouragement and transportation
to attend these activities.29 It is also possible that
less-privileged students lack the means to pay out-ofpocket costs or parental subsidies that may be required
to participate on sports teams. School districts and
states could as a matter of policy choose to cover such
charges for students unable to pay them.
Intramural sports participation. Intramural sports were
reported to have considerably lower rates of student
participation overall than varsity sports, and unlike the
latter, they showed a substantial drop in the participation rate between middle school and high school. In
8th grade, the rates of participation in intramural
sports or physical activity clubs during the year were
estimated at 24% and 21%, respectively, for boys and
girls, indicating that this form of sport may play an
important role in providing exercise in middle school;
but by 12th grade the rates had fallen to 16% and 13%.
The large racial/ethnic differences seen in varsity
sports were not observed in intramural sports in the
bivariate analyses, but Hispanic students did have a
Am J Prev Med 2007;33(4S)
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somewhat lower-than-expected rate of participation
than white students in the multivariate model
(p⬍0.001), after controlling for things such as grade,
region, urbanicity, and SES. As was true for varsity
sports, there was a significant positive linear association
between SES and the percentage of youth in the school
who participated in intramural sports. In the multivariate analyses, the magnitude of the association was
attenuated, but remained significant. It is not clear
whether this finding means that youth of higher SES
have more opportunities for intramural sports presented by their schools, or whether they are more able
or willing to take advantage of opportunities than
low-SES youth. Possibly both are true, but either way,
the outcome was that low-SES students are getting less
exercise not only from their lower participation in
varsity sports but from their lower participation in PE
and in intramural sports as well.
Overall, relatively few students were involved in these
extracurricular activities. Averaging across the three
grades, less than 38% were estimated to participate in
varsity sports at any time during the school year and less
than 19% in intramural sports or physical activity clubs.
This suggests that roughly half of all secondary students
in the country could benefit from the improved cardiovascular fitness and increased calorie expenditure that
would result from increased sports participation,30,31
protective factors against the risk of developing metabolic syndrome and cardiovascular diseases in later
years. Increasing participation in physical activities is
important for all students, particularly given the upward trends in overweight among American youth
generally. Particular attention should be paid to factors
that can help increase participation by black and Hispanic students, and students of lower SES, because they
represent populations with higher-than-average risk for
overweight and the associated medical complications.
Further contributing to the lack of physical activity is
the fact that the percentage of students who walk or
bike to school on an average day decreases significantly
with grade level, from a rather low level of 20% in 8th
grade to only 7% by 12th. The decline with age was not
unexpected, as high school students on average probably live farther from the school than middle school
students, given the larger geographic area that high
schools serve, and thus may be more likely to take a
school bus or be driven to school. Also, more of them
own their own motor vehicles and can drive themselves
to school, which may account for the further decline
between 10th and 12th grade. Clearly, getting to and
from school is no longer an important source of
exercise for students. There has, however, been a
movement toward encouraging walking and biking to
school, which deals with various aspects of the problem
from community design to safety.32 From a health
perspective, it is encouraging to see that a greater
percentage of black and Hispanic students and students

of lower-SES backgrounds walk or bike from home to
school, but the overall percentages are still sufficiently
modest, so that the benefits reach a quarter or less of
these groups. Further, how much exercise these commutes actually entail is not known; some may be very
short, such as those in dense urban environments.
Finally, the findings regarding physical fitness tests
show that while nearly half (47%) of all students at 8th
grade were in schools that conduct at least some
physical fitness tests, the prevalence declined sharply
thereafter, reaching only 24% by 12th grade. These
declines in testing were expected given the decline in
PE rates across grades, as testing is likely to take place
within the context of PE classes. Even fewer students
were in schools where the PE test results were shared
with parents. Whether the implementation of physical
fitness tests and the communication of these results to
parents will result in increased physical activity and a
subsequent reduction in body mass index (BMI) among
students is an empirical question that remains to be
answered. What can be said at present is that the application of this approach is quite limited.
Limitations. As is true for most studies, this study has
limitations that should be kept in mind when interpreting the findings. The data were based on the
responses from school administrators (mostly principals) or other school staff members who completed a
self-administered questionnaire, so there is the possibility of errors in reporting due to lack of knowledge,
misunderstanding, and social desirability bias. Some of
the information requested may have been derived from
records, but much of it is likely based on their best
estimates. To minimize some of these errors, research
staff recontacted those participants who provided incomplete or inconsistent answers by phone or letter in
order to clarify or complete the information requested.
Because the questions were generally straightforward,
because the answers generally should be known to the
respondents, and because the subjects tended to be
responsible and educated people who take their task
seriously, these data are believed to be largely valid.
Confidence in the validity of the data is further enhanced by preliminary analyses that suggest that a
reasonable level of agreement exists between what the
school respondent reports about the rates of sports
participation by students and what students in the same
schools report about their own level of participation in
school athletics. To be specific, the estimated percentage of boys participating in varsity sports during the
school year correlated between 0.44 and 0.64, depending on grade level, with aggregate students’ self-reports
of the extent to which they participated in school
athletic teams during the school year. (The student
question did not differentiate varsity from intramural
teams, which would reduce the expected level of correlation.) The comparable numbers with the school
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respondent’s estimate of the percentage of girls participating in varsity sports were between 0.40 and 0.64.
(All correlations were significant at p⬍0.001.)
Although the student sample sizes were large, it was
not possible to analyze data for the various Hispanic
subgroups separately nor to disaggregate the residual
racial/ethnic category of “other.” The extent to which
the findings of the study apply to racial/ethnic groups
not distinguished in the present study is unknown.
Finally, some of the differences examined were not
statistically significant despite what at times appeared to
be large and important differences.
Notwithstanding these limitations, this study includes
a large nationally representative sample of schools and
of students in them. This permitted the simultaneous
examination of both school-level variables and several
important student-level characteristics in recent years.

Conclusion
This study documents the large differences that exist
across grades and across particular population subgroups in participation in school-based physical activities by American students, whether in terms of their PE
participation or their participation in interscholastic or
intramural sports. Participation rates in PE and intramural (but not varsity) sports fall sharply with increasing grade level. Black and Hispanic youth, as well as
students of lower SES—all of whom were overrepresented among the overweight and obese5,7,9—were less
likely to participate in varsity and intramural sports
than were white students and those of higher SES,
respectively. Changing the physical activity levels of
students should be a goal that is integrated into larger
efforts to develop, test, and implement comprehensive,
theoretically based interventions supported by evidence, as some have suggested.33–35 Insofar as some of
the differences observed in school-related exercise levels were the result of disparities in the resources
available to the schools that serve higher-risk children,
it follows that bringing resources into a more equitable
distribution may be a necessary part of the solution to
the obesity epidemic among children. The authors
intend to extend the present work in at least two
directions— by continuing to track these conditions in
American schools into future years, in order to assess
important changes in school environments that increasingly seem likely to occur, and by extending the analyses of the individual- and school-level measures of
exercise and sports participation to determine their
relationships with self-reported exercise levels more
generally, as well as with BMI and overweight among
American adolescents.
The Youth, Education, and Society (YES) project is part of a
larger research initiative, entitled Bridging the Gap: Research
Informing Policy and Practice for Healthy Youth Behavior. It
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Soft Drink Availability, Contracts, and Revenues in
American Secondary Schools
Lloyd D. Johnston, PhD, Jorge Delva, PhD, Patrick M. O’Malley, PhD
Background: Soft drinks have been widely available in the nation’s schools for some years, but recently,
in response to rising concern about the epidemic of obesity among youth, concerns have
been raised as to whether they should be available, and if so, under what circumstances.
This paper looks at how widespread soft drink availability is at present in schools, as well as
the availability of other classes of beverages. Because overweight occurs disproportionately
among minorities and those of lower socioeconomic status (SES), this paper also seeks to
determine to what extent environmental conditions differ for these students. Differences
between middle and high schools are also examined.
Methods:

Data for 2004 and 2005 were used from two ongoing United States national surveys: the
Youth, Education, and Society (YES) study of school administrators (N⫽345), and the
Monitoring the Future (MTF) study of secondary school students in 8th, 10th, and 12th
grades surveyed in those same schools (N⫽37,543). Data were gathered in YES on the
availability of various beverages in schools from vending machines and other venues, as well
as about the presence and nature of pouring rights contracts with soft drink bottlers. Data
were analyzed in 2006.

Results:

The vast majority of high school students today have soft drinks available to them in the
school environment both through vending machines (88%) and in the cafeteria at lunch
(59%), with middle schools providing somewhat less access. Diet soft drinks are less
available, particularly at lunch. Most students (67% in middle and 83% in high school) are
in schools that have a contract with a bottler. Revenues to schools generated by soft drink
sales are quite modest. Hispanics are most likely to have soft drinks available throughout
the school day. The SES of the students correlates negatively with whether the school allows
advertising and promotion of soft drinks.

Conclusions: Current school practices regarding soft drink availability, advertising, and sales would seem
likely to be contributing to the extent of overweight among American young people, and
to some extent to the higher risk faced by Hispanic and lower SES youth.
(Am J Prev Med 2007;33(4S):S209 –S225) © 2007 American Journal of Preventive Medicine

Introduction

I

ncreasingly, the appropriateness of the beverage
and food industries’ commercial presence in schools
is being questioned and scrutinized, due largely to
concern over the obesity epidemic affecting American
youth1 and the potential contribution of soft drink consumption by students in schools.2–10 Results of a recent
meta-analysis of studies that have examined the effects of
soft drink consumption on children’s health provide
further evidence of the health-damaging effects of these
products.11 The beverage and food industries’ commercial presence commonly includes the sale of beverage and
food items, advertisements in school classrooms and gyms
From the Survey Research Center, Institute for Social Research
(Johnston, Delva, O’Malley) and School of Social Work (Delva),
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and during school events, training of teachers, and, in
some schools, having access to the student population to
conduct market research.12–14 While the beverage industry does not publish the amount of beverage sales to
schools, some have estimated it to be less than 1% of their
annual sales.15 Yet, because annual sales in the United
States are currently about $70 billion,16 that amount is not
a negligible sum.
In this school– corporate “partnership,” schools are
able to generate revenue to help offset some of the
budget shortfalls that they have experienced in recent
years; some argue that the beverage and food industry
takes advantage of schools where resources are most
scarce,17 and such schools are more likely to have
students at high risk for obesity. Even the American
Beverage Association has acknowledged, by implication, that it may play a role in encouraging unhealthful
behavior by voluntarily withdrawing soft drink sales
from elementary schools, and more recently by with-
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drawing soft drink sales during the school day from
middle schools.18 They argue that high school students
are more able to make their own decisions about what
to drink and eat. Subsequently, in May of 2006, the
Alliance for a Healthier Generation, sponsored by the
Clinton Foundation and the American Heart Association, announced an agreement with the American
Beverage Association, Coca-Cola, Pepsico, and Cadbury
Schweppes, in which the industry agreed to implement
a number of changes in the beverage offerings in
American schools. A key provision of that agreement
was a set of guidelines capping the number of calories
in beverages in schools at 100 calories per container,
“except for certain milks and juices whose nutritional
value warrant the high number of calories . . .”19 Under
the terms of the agreement, the industry “will work to
spread these standards to 75% of the nation’s schools
prior to the beginning of the 2008 –2009 school
year . . . and will strive to fully implement these guidelines prior to the beginning of the 2009 –2010 school
year.”19
The guidelines are most restrictive for elementary
schools (only water, 8-oz. calorie-capped servings of
certain juices without added sweeteners, and lowfat
milk may be sold); followed by middle schools (the
same as elementary schools, except that the allowable
serving size is 10 oz.); and then high schools (the same
as middle schools, except that other low-calorie and
no-calorie drinks, including diet soft drinks, may be
sold, plus sports drinks and light juices in up-to-12-oz.
containers, as long as they contain no more than 100
calories). Interestingly, much of the legislation introduced in various states regarding the availability of
beverages in schools also tends to be more restrictive
with elementary schools, followed by middle and high
schools.20
The Alliance for a Healthier Generation clearly has
been working to reduce caloric consumption by removing from the beverage offerings those that are high in
calories and that have “empty calories” with little nutritional value. Soft drinks are high on both dimensions,
as are fruit juice drinks that are less than 100% fruit
juice, and sports drinks. Limiting the fat content of
milk, as well as the calories, is also a goal. These goals
are consistent with ones recommended by the Beverage
Guidance Panel in 2006, which urged movement toward the consumption of beverages with no or few
calories.21
Clearly, this agreement has the potential to alter the
landscape under study here, but whether it in fact will
do so remains open to question. Many school districts
and individual schools are in the middle of multiyear
contracts with bottlers of the various soft drink
brands— contracts that may continue to be enforced by
the bottlers. Also, some districts and schools may not
wish to relinquish the funds derived from beverage
contracts. Thus, this paper provides a useful picture of

the relevant conditions in American middle schools
and high schools immediately prior to when the agreement was reached, and should therefore provide a
good “before” measure against which progress toward
accomplishing the goals of the agreement can be gauged.
Because the Youth, Education, and Society (YES) study is
designed as an ongoing series of national surveys, it
should be able to provide comparable “after” measures as
well.
To acquire a greater understanding of the degree of
penetration that the beverage industry has had in
schools, this study examines the percent of students
whose schools have contracts with soft drink bottlers,
the amount of revenue generated by these contracts,
the types of related advertising and promotion to which
students are exposed in schools, and the extent to
which students are given access to various types of
beverages. Because black and Hispanic students, as
well as low-socioeconomic status (SES) students, have
higher observed rates of overweight than majority white
students or higher-SES students, respectively,1,22–25 a
reasonable question is whether the nature of the food
and beverage environment offered to minority students
and/or low-SES students differs in ways that may help
to explain some of those differences. Therefore, the
extent to which these conditions vary by the students’
grade level, racial/ethnic background, and SES are
examined here.
The current study extends the work done by the
Centers for Disease Control and Prevention (CDC)
School Health Policies and Programs Study (SHPPS)
in several ways.14 It is conducted annually, rather than
every 6 years; can link school information gathered on
schools to student outcome measures; and focuses on
the percent of students having various environmental
characteristics rather than the number of schools having them.

Methods
Samples and Survey Methods
Nationally representative samples of schools and students
from the 2004 and 2005 YES study, funded by the Robert
Wood Johnson Foundation (RWJF), and the Monitoring the
Future (MTF) study, funded by the National Institute of Drug
Abuse (NIDA) were used. Data were analyzed in 2006.
Both studies were conducted at the University of Michigan’s Institute for Social Research. The schools selected to be
surveyed in YES came from the national samples of schools in
grades 8, 10, and 12, cycling out of the MTF student surveys
conducted in 2004 and 2005. At each grade, an independent
sample of schools, drawn with probability proportionate to
school size, originally had been selected to participate for 2
years in the MTF study. The design and methods for the MTF
project are summarized briefly; a detailed description is
available elsewhere.26 At each of the three grade levels, a
multistage sampling design was used to obtain nationally
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representative samples of students in both public and private
schools from the 48 contiguous states. Data have been collected annually from 12th graders since 1975 and from 8th
and 10th graders since 1991. The stratified random sampling
procedure involved three stages27: (1) geographic regions
were selected; (2) schools were selected within region with
probability proportional to the estimated number of students
in the target grade (approximately 420 schools each year
total); and (3) students were selected within schools, usually
by means of randomly selecting whole classrooms (between
42,000 and 49,000 students per year across grades). Sample
weights were assigned to each student to take into account
variations in selection probabilities. The half-samples being
recruited for the first time each year, as well as the halfsamples participating in their second year were nationally
representative replicate samples.
School administrator data for the current study came from
questionnaires in 345 schools studied in the 2004 and 2005
half-samples participating in their second year of MTF data
collection, in which random samples of over 37,000 students
also were surveyed. As a part of the MTF study, students in
the same schools completed a self-administered, machinereadable questionnaire during a normal class period. School
administrator response rates averaged 85%, while student
response rates averaged 90%, 86%, and 84% for grades 8, 10,
and 12, respectively. Absence on the day of data collection was
the primary reason that students were missed; it is estimated
that less than 1% of students refused to complete the questionnaire. Combined across grades, the student sample is
69% white, 11% black, 9% Hispanic, and 11% from other
racial/ethnic backgrounds.

Measures
School administrator data. School administrators completed
a self-administered questionnaire containing questions related to student levels of physical activity, school and district
policies concerning contracts with soft drink bottlers, and
detailed questions about the types of foods and beverages
available to students. For one section of the questionnaire, it
was recommended that a person other than the school
administrator (in particular, the food services manager)
answer if they would be more likely to know the relevant
information. Over 85% of respondents were school administrators (mostly school principals or vice-principals), followed
by teachers and other school personnel.
One section of the questionnaire dealt with the types of
foods and beverages made available to students in vending
machines (including when in the day they were available), in
à la carte offerings at lunch, and in the standard school lunch
menu. This section was answered by the food service manager
or other food worker in 73% of the schools. In the remaining
schools, the principal usually answered these questions.
Respondents were also asked whether their schools had
contracts with specific soft drink bottlers. Those who responded affirmatively were then asked five questions intended to provide details about the types of contracts:
whether the contract was with the individual school or the
school district, whether the school received a specified percentage of sales, whether the school received incentives with
increased sales, whether the soft drink was advertised on
school grounds or during school events, and approximately
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how much revenue was generated for the school each year
through soft drink sales.
Respondents were then asked the source of the revenue
sales—(1) vending machines, (2) school/student stores,
(3) snack bars/carts, or (4) à la carte sales in the cafeteria.
The type of advertising and promotion allowed in the school
was also measured. Student access to various beverages
through vending machines was determined using a set of
questions about whether each class of beverage was available
to students from vending machines and, if so, at what times of
day. For each beverage class the respondent indicated as
being offered in vending machines, he or she was asked to
indicate when it was available. Finally, respondents were
asked if, during a typical week, the same beverages listed
earlier were offered at lunch to students as à la carte
selections in the cafeteria (not necessarily from vending
machines).
Student data. Student data included self-reported grade,
gender, racial/ethnic background, and SES (as indicated by
parental education). Students were not asked directly about
their beverage consumption. For racial/ethnic background,
students were asked “How do you describe yourself?”, with
students coded as white, black, Hispanic, or other background. (Other racial/ethnic groups provided too few cases
to yield reliable estimates.) Parent education (a proxy for
SES), an average of father’s and mother’s educational attainment (with one missing data case permitted), was coded as
follows: 1⫽completed grade school or less, 2⫽some high
school, 3⫽completed high school, 4⫽some college, 5⫽completed college, 6⫽graduate or professional school after college. Grade refers to the grade in which the student was
enrolled. Data for 10th and 12th graders were combined to
increase the sample size of high schools available for analyses.

Data Analysis
One major analytic objective was to determine how different
the beverage environment was for students (1) in middle
schools versus high schools, (2) from different racial/ethnic
groups, and (3) of different socioeconomic levels (indicated
by level of parental education). Therefore, separate estimates
of percents and median values were made for these subgroups at the middle and high school levels. In calculating
the overall national averages for students at each grade level,
the data from each school administrator were weighted by the
(weighted) number of students that were surveyed in that
school as part of the national MTF sample of students in the
relevant grade. This assures that large schools are weighted
more heavily than small schools, because they serve a larger
number of students. Separate estimates were made at the
middle school and high school levels for subgroups based on
race/ethnicity and SES. In the calculation of a value for a
subgroup, for example, the proportion of black students in
schools that have a beverage contract, each school administrator’s answer was weighted according to the (weighted)
number of black students who were surveyed in that school as
part of the national MTF sample. Thus, schools that serve a
larger number and proportion of black students would weigh
in more heavily in the overall national estimate for blacks
than other schools.
Chi-square and Wilcoxon rank-sum test statistics were used
to determine whether the percents and medians vary accord-
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Table 1. Food and beverage contracts in grade 8 and in grades 10 and 12 combined: 2004 –2005

Approx N Schools
Approx N Students
A. Soft drink contracts
Percentage of students in schools or districts that have a
contract with a soft drink bottler
Percentage of students by source of contract:
School only
District only
Both, school & district
B. Overall beverages and food revenues
Percentage of students in schools or districts that receive a
specified % of the soft drink receipts
Percentage of students in schools or districts that receive
incentives once total soft drink receipts exceed a specified
amount
Median revenue schools get from soft drink sales per year ($)
Median revenue schools get per student from soft drink sales per
year ($)
Percentage of students in schools that receive revenue from
foods and/or beverages sold in:
Vending machines
School/student store
Snack bars/carts
Á la carte sales in cafeteria
Percentage of students in school districts that receive revenue
from foods and/or beverages sold in the following locations:a
Vending machines
School/student store
Snack bars/carts
À la carte sales in cafeteria
C. Advertising/promotion in schools
Percent of students in schools that allow the soft drink bottler to
advertise in the school building, school grounds, or school
buses
Percent of students in schools that advertise or promote meals
from fast-food restaurants or soft drinks with:
Posters or other materials on display in the school
Ads on textbook covers or school food service menus
Coupons for free or reduced-price products
Sponsorship of school events
D. Availability of beverages
Percent of students in schools that offer the following beverages
in vending machines throughout the day:b
Diet soft drinksc
Bottled water
1% or skim milk
100% fruit or vegetable juice
Regular soft drinksd
Whole or 2% milk, or flavored milk
Percent of students in schools that offer the following beverages
à la carte in the cafeteria at lunch:
Diet soft drinksc
1% or skim milk
100% fruit or vegetable juice
Regular soft drinksd
Whole or 2% milk, or flavored milk
E. Attempts to promote healthier habits
Mean score on serious/real effort the school has made to
promote healthy eating and drinking habits among studentse
Mean score on serious/real effort the school district has made to
promote healthy eating and drinking habits among studentse

8th

10th & 12th

126
13,367

219
24,176

Sig. 8th vs 10th
& 12th
comparison

67.0

83.0

**

22.8
27.7
16.5

36.1
25.3
21.6

*

57.1

74.2

**

24.5

31.3

500.0
0.70

6000.0
6.48

***
**

75.7
24.6
18.2
32.9

95.4
33.0
24.5
33.9

***

41.5
3.7
11.5
49.2

42.9
7.9
16.2
54.4

7.3

21.0

***

2.2
5.0
11.1
14.9

7.4
3.8
17.1
23.4

*

6.1
17.7
2.7
5.5
9.5
4.4

21.8
47.1
12.3
25.1
22.9
15.8

***
***
**
***
**
**

8.0
71.9
68.6
48.1
78.3

23.7
79.3
78.2
59.4
82.8

***

3.1

2.9

3.2

2.9

**

**
(continued on next page)
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Table 1. (continued)

Percentage of students in schools or districts that have significant
activities underway to promote healthier eating and drinking
practices among students

8th

10th & 12th

48.5

46.3

Sig. 8th vs 10th
& 12th
comparison

Note: Between-grade differences are indicated with asterisks in the column “Sig. 8th vs 10th & 12th comparison.”
a
Data are based on 2005 data only because this question differs considerably from the one asked in 2004.
b
The number of occasions that items can be available per day ranges from none to four times (all day).
c
Includes Diet Coca-Cola, Diet Pepsi-Cola, or Diet Dr. Pepper (among others).
d
Includes Coca-Cola, Pepsi-Cola, or Dr. Pepper (among others), sports drinks that are not 100% juice.
e
1⫽Not at all, 2⫽To a little extent, 3⫽To some extent, 4⫽To a great extent, 5⫽To a very great extent.
*p⬍0.05; **p⬍0.01; ***p⬍0.001.

ing to the students’ grade levels (middle versus high) and
racial/ethnic backgrounds (white versus black, white versus
Hispanic, black versus Hispanic). Multiple regression analysis
was used to test the linear association between each of the
dependent variables and the five-category measure of parents’
education. All analyses included weighted data and took into
account design effects in calculating variance estimates using
Stata version 8.0.

Results
Because of the considerable amount of information
reported in the following tables, and because of their
parallel structure, the results in each table are divided
into the same five sections: (A) Soft drink contracts,
(B) Overall beverages and food revenues, (C) Advertising/promotion in schools, (D) Availability of beverages, and (E) Attempts to improve school environment.

Differences Between Grade Levels
Soft drink contracts. Table 1, Section A shows that the
proportion of students in schools or districts that have
a contract with a soft drink bottler is significantly higher
in high schools (83%) than middle schools (67%)
(p⬍0.01). High schools also are somewhat more likely
to have a contract directly between the school and the
bottler (36% of the students are in such schools) than
are middle schools (23%) (p⬍0.05), probably reflecting their larger size on average.
Overall beverage and food revenues. About three
quarters of all high school students (74%) attend
schools that receive revenues under a pouring rights
contract, significantly higher than the proportion of
middle school students (57%) (Table 1B). Between
one quarter and one third of students attend schools
and/or districts that receive incentives once total soft
drink receipts exceed a specified amount, with no
significant difference by school level. There is a large
and significant difference in the median revenue
schools get from soft drink sales per year, with high
schools receiving a median revenue annually of $6000
and middle schools $500 (p⬍0.001) (Table 1B). The
October 2007

corresponding interquartile ranges (data not shown in
the table) for high schools is $14,000 (from $1000 at
the 25th percentile to $15,000 at the 75th percentile)
and for middle schools it is $4500 (from $0 to $4500,
respectively). (The round numbers result because principals tend to answer this question in round numbers
and a median value is reported here, not a mean.) On
a per-student basis, a considerable difference exists
($6.48 median in high schools versus $0.70 median in
middle schools) (p⬍0.01).
Exclusive pouring rights contracts are not the only
means by which schools might receive revenue from
beverage sales; they may also receive revenues from the
foods sold in vending machines. The great majority of
secondary school students are in schools that receive
revenues from foods or beverages sold in vending
machines, 76% of those in middle school and 95% of
those in high school (p⬍0.001). Many fewer students,
about one third, are in middle schools or high schools
that receive revenues from à la carte sales in the
cafeteria, less from the school/student store (25% and

Figure 1. Percent of students who attend schools with different types of beverages available in vending machines at any
time, and throughout the day, by grade level.
Note: Percentages are rounded off.
HS, high school; MS, middle school.

Am J Prev Med 2007;33(4S)

S213

Table 2. Percentage of students exposed to various beverages by time of day these beverages are made available to students
in schools: 2004 –2005

Beverage availability
Percentage of students in schools that
offer various beverages in vending
machines
8th
10th & 12th
Percentage of students in schools that
offer these beverages in vending
machines at these times:
Before classes begin in the morning
8th
10th & 12th
During school hours when meals are
not being served
8th
10th & 12th
During school lunch periods
8th
10th & 12th
After school
8th
10th & 12th

Skim milk

Fruit and/or
vegetable
juice

Bottled water

57.7
64.0

51.7
56.2

60.8
82.6***

83.0
97.2***

18.0
56.8***

30.7
42.3

24.1
36.4

28.2
61.2***

40.8
79.1***

15.7
42.4***

10.4
40.9***

6.7
21.7***

4.1
16.5**

9.5
38.3***

25.8
63.6***

30.8
47.9**

16.4
45.6***

55.7
61.1

50.0
54.7

54.3
69.7**

64.5
82.5**

55.2
76.4***

45.1
72.6***

15.3
23.8*

9.3
18.4**

19.8
47.7***

57.3
77.4***

Regular
soft drinks

Diet soft
drinks

Whole milk

64.9
87.9***

49.4
82.9***

25.3
59.6***

Asterisks indicate significant differences by grade level:
*p⬍0.05; **p⬍0.01; ***p⬍0.001.

33%, respectively), or snack bars/carts (18% and 25%),
with none of these differences between middle and
high schools being significant (Table 1B). The school
district may also share in the revenues; about half of
secondary school students are in districts that make
money on à la carte sales in the cafeteria (49%
and 54%) and somewhat fewer (42% and 43%) are in
districts that make money from vending machines.
Thus, the primary between-grade differences are whether
vending machine revenues go to the school and how large
those revenues are.
Advertising/promotion in schools. A significantly
higher percentage of high school students (21%) than
middle school students (7%) attend schools that allow
the soft drink bottler to advertise in the school building, school grounds, or school buses, although even the
great majority of high schools do not allow such advertising (Table 1C). Of course, a soft drink vending
machine is itself usually a highly visible ad.
School administrators were asked whether soft drinks
or meals from fast-food restaurants are advertised or
promoted by several means. The majority of students
are not exposed to most of them. Sponsorship of school
events is the most common (23% of high school
students and 15% of middle school students; difference
not significant) (Table 1C). Advertising through other
means (coupons, posters, or ads on textbook covers)
reaches only a small minority of students.
Availability of beverages. The great majority of secondary school students attend schools that have soft drinks

sold in vending machines— 65% of middle school
students and 88% of high school students (p⬍0.001)
(Figure 1). However, relatively few schools have completely unrestricted access throughout the day to regular soft drinks in vending machines— only 10% of
middle school students and 23% of high school students (p⬍0.01) are in schools that do (Table 1D). The
corresponding numbers for diet soft drinks are similar
(6% and 22%, respectively), likely because both classes
of soft drink are located in the same vending machines.
Bottled water, on the other hand, is accessible throughout the day through vending machines to only 18% of
middle school students but to about half of high school
students (47%) (p⬍0.001). All of the beverage classes
are significantly less available throughout the day to
middle school students compared to high school students, including 1% or skim milk (3% vs 12%, respectively), whole or 2% milk or flavored milk (4% vs 16%),
and 100% fruit or vegetable juice (6% vs 25%).
As shown in Table 1D, at lunchtime, when many
students make beverage choices, the majority of secondary school students have access to soft drinks in the
à la carte offerings in the cafeteria (48% in middle
school and 59% in high school), as well as to whole or
2% milk or flavored milk (78% and 83%). Of the
various beverages, the lowest availability measured was
for diet soft drinks, with middle schools having significantly less access (8% and 24%, p⬍0.001). Modestly
higher percentages are observed in high schools for all
these classes of beverages, although only fruit and
vegetable juices and diet soft drinks reach statistical
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significance. (No question was included on the availability of bottled water in the cafeteria.)
Table 2 shows the percentages of students who are in
schools offering beverages through vending machines,
and more detail on when during the day the different
beverages are available. About two thirds (65%) of
middle school students attend schools that have vending machines that dispense regular soft drinks versus
88% of high school students (p⬍0.001). Significant
proportions attend schools that dispense diet soft
drinks (49% and 83%, p⬍0.001). Bottled water is the
most widely available beverage from vending machines
(83% vs 97% of students have access, p⬍0.001) and
100% fruit or vegetable juice is also widely available
(61% vs 83%, p⬍0.001). Whole milk (58% vs 64%) and
skim milk (52% vs 56%) are slightly less available
(differences by grade not significant). All beverages
have lower reported availability in middle schools than
in high schools.
Only a minority of students have access to each of
these beverages during school hours when meals are
not being served (with the one exception of bottled
water in high schools, to which nearly two thirds (64%)
of students have access) (Table 2). Among high school
students, 42% have access to soft drinks in vending
machines during this time, and 41% to diet soft drinks,
versus only 16% and 10% of middle school students,
respectively. During the school day, when meals are not
being served, is the period of lowest availability for soft
drinks, bottled water, and fruit and vegetable juices.
The period of greatest accessibility to soft drinks (55%
and 76%) and diet soft drinks (45% and 73%) is after
school, again with significantly higher proportions of
high school students having access to all beverages.
Figure 1 depicts the percentage of students who attend
schools with the various beverages available in vending
machines at least some time and throughout the day, by
grade level.
Attempts to promote healthier habits. Administrators
were asked to judge the extent to which the school, and
separately the district, had made a serious/real effort to
promote healthy eating and drinking habits among
students. The average answer for both the school and
the district is “to some extent”—the midpoint on the
scale (Table 1E). Middle school principals gave a
higher rating than high school principals (p⬍0.01 for
the district). About half (49% and 46%) of students are
in schools or districts that have significant activities
currently underway “to promote healthier eating and
drinking practices among students.”

Racial/Ethnic Differences
Table 3 presents the findings separately for students in
the four racial/ethnic subgroups distinguished in this
study: whites, blacks, Hispanics, and other racial/ethnic
October 2007

groups. (Pair-wise comparisons of differences did not
include the Other category.)
Soft drink contracts. There is no significant difference
by race/ethnicity in the percent of youth whose schools
or districts have a contract with a soft drink bottler at
either the middle school or high school levels (Table
3A).
Overall beverage and food revenues. There are no
significant racial/ethnic differences in the percentage
of students who are in schools or districts that receive
incentives once total soft drink receipts exceed a specified amount (threshold incentives) (Table 3B). However, the estimated median revenue to the school
differs considerably among the three groups. Middle
schools in which black students are enrolled have a
median revenue from soft drink sales estimated at zero,
whereas schools in which Hispanics are enrolled have
$200 and for whites $1000 (Table 3B). (The black–
white difference is significant.) Estimated median revenue on a per-student basis is significantly higher for
whites than blacks in both middle and high schools.
High schools attended by Hispanic students actually
show the highest per-student revenue, but the differences are not significant.
Lower proportions of Hispanic students are in
schools and school districts that receive revenues on
sales of foods and beverages sold à la carte in the
cafeteria. The differences are significant at the district
level in both middle schools and high schools and at
the school level in high schools. However, Hispanics in
high school are significantly more likely than whites to
be in school districts that receive revenues from food
and beverages sold from snack bars or carts (30% vs.
12%) (Table 3B).
Advertising/promotion in schools. Only a few significant differences exist between racial/ethnic groups for
advertising and/or promoting beverages and foods in
school, and none are of great importance (Table 3C).
Availability of beverages. Black and Hispanic students
generally do not seem to be more likely than whites to
be in schools that give access to regular soft drinks sold
in vending machines at some time during the day (the
only significant difference was the white– black difference among middle school students, showing black
students having less availability) (Table 3D). However,
Hispanic students appear to have greater access throughout the day to these beverages sold in vending machines,
and the black–Hispanic difference reaches significance in
middle school, where some 18% of Hispanic students
have such access compared to 9% for whites and 6% for
blacks (Table 3D). In high school the comparable rates
are 32%, 23%, and 16%, all nonsignificant differences.
Attempts to promote healthier habits. Finally, there
were no significant differences between the studied
Am J Prev Med 2007;33(4S)
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Table 3. School food and beverage contracts by student race/ethnicity: 2004 –2005
Student race/ethnicity

Approx N total
Approx N 8th
Approx N 10th & 12th
A. Soft drink contracts
Percentage of students in schools or districts that
have a contract with a soft drink bottler
8th
10th & 12th
Percentage of students by source of contract:
School only
8th
10th & 12th
District only
8th
10th & 12th
Both, school & district
8th
10th & 12th
B. Overall beverages and food revenues
Percentage of students in schools or districts that
receive a specified % of the soft drink receipts
8th
10th & 12th
Percentage of students in schools or districts that
receive incentives once total soft drink receipts
exceed a specified amount
8th
10th & 12th
Median revenue schools get from soft drink sales
per year ($)
8th
10th & 12th
Median revenue schools get per student from soft
drink sales per year ($)
8th
10th & 12th
Percentage of students in schools that receive
revenue from foods and/or beverages sold in:
Vending machines
8th
10th & 12th
School/student store
8th
10th & 12th
Snack bars/carts
8th
10th & 12th
À la carte sales in cafeteria
8th
10th & 12th
Percentage of students in school districts that
receive revenue from foods and/or beverages
sold in the following locations:a
Vending machines
8th
10th & 12th
School/student store
8th
10th & 12th

White

Black

Hispanic

Other

25,895
9,002
16,894

4,113
1,202
2,911

3,280
1,276
2,004

4,254
1,887
2,368

Sig. racial/
ethnic comparison

69.6
82.3

56.9
82.2

66.0
88.0

61.9
84.6

25.4
38.3

21.8
37.2

19.4
19.8

13.8
32.5

WH,BH
WH,BH

26.4
23.5

23.7
26.5

34.2
34.9

31.8
29.0

WH
WH

17.9
20.5

11.4
18.5

12.4
33.3

16.3
23.2

WH,BH

59.4
73.1

45.4
75.6

59.6
78.8

51.8
76.8

25.3
31.5

24.8
31.3

23.4
30.4

21.1
30.3

1000.0
6000.0

0
5000.0

200.0
10000.0

200.0
7500.0

1.54
6.73

0.00
4.81

0.26
7.01

WB

0.26
6.19

78.8
94.7

70.3
98.0

72.6
96.3

65.8
96.9

24.1
31.9

28.0
26.5

34.2
36.3

18.9
46.3

18.3
22.3

18.3
29.1

18.5
29.3

17.2
29.9

36.1
36.7

32.5
30.3

28.5
21.4

21.3
28.0

44.7
43.2

32.5
37.8

32.4
46.1

39.5
43.3

3.5
8.7

4.3
6.8

4.3
4.7

4.1
6.0

WB
WB

WH

(continued on next page)
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Table 3. (continued)
Student race/ethnicity

Snack bars/carts
8th
10th & 12th
À la carte sales in cafeteria
8th
10th & 12th
C. Advertising/promotion in schools
Percentage of students in schools that allow the soft drink
bottler to advertise in the school building, school
grounds, or school buses
8th
10th & 12th
Percentage of students in schools that advertise or
promote meals from fast-food restaurants or soft
drinks with:
Posters or other materials on display in the school
8th
10th & 12th
Ads on textbook covers or school food service menus
8th
10th & 12th
Coupons for free or reduced-price products
8th
10th & 12th
Sponsorship of school events
8th
10th & 12th
D. Availability of beverages
Percentage of students in schools that offer the following
beverages in vending machines at any time in the
day:b
Diet soft drinksc
8th
10th & 12th
Bottled water
8th
10th & 12th
1% or skim milk
8th
10th & 12th
100% fruit or vegetable juice
8th
10th & 12th
Regular soft drinksd
8th
10th & 12th
Whole or 2% milk, or flavored milk
8th
10th & 12th
Percentage of students in schools that offer the following
beverages in vending machines throughout the day:b
Diet soft drinksc
8th
10th & 12th
Bottled water
8th
10th & 12th
1% or skim milk
8th
10th & 12th

White

Black

Hispanic

Other

Sig. racial/
ethnic comparison

10.0
12.1

7.7
18.6

8.5
30.1

23.3
31.1

WH

50.2
57.1

63.4
46.1

28.3
42.5

46.0
53.1

WH
WH,BH

7.8
21.5

6.0
20.4

2.7
24.1

9.1
15.7

WH,BH

2.2
7.4

2.8
8.2

2.1
7.1

1.7
7.1

3.8
3.5

5.5
3.9

9.2
5.8

7.7
3.5

10.5
17.8

11.9
20.6

17.8
10.6

9.2
13.1

15.6
25.0

13.1
24.3

15.2
17.5

12.3
15.8

54.1
85.9

45.9
72.9

29.9
76.4

42.3
78.7

86.0
97.5

74.6
94.4

80.3
98.2

75.7
97.4

54.2
57.2

55.5
52.3

45.7
50.7

41.4
57.9

62.3
82.9

59.6
82.9

61.8
76.9

53.7
85.4

69.5
89.7

46.9
82.2

56.9
83.7

60.2
84.9

59.5
65.2

50.7
62.4

59.9
55.6

51.7
64.8

5.8
21.4

3.9
15.6

10.5
31.9

5.9
22.9

16.3
48.3

17.5
39.4

32.2
48.3

14.5
46.4

2.8
14.0

3.9
6.8

2.2
8.1

1.3
10.1

WH

BH

WH
WB

WB

WH
(continued on next page)
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Table 3. School food and beverage contracts by student race/ethnicity: 2004 –2005 (continued)
Student race/ethnicity

100% fruit or vegetable juice
8th
10th & 12th
Regular soft drinksd
8th
10th & 12th
Whole or 2% milk, or flavored milk
8th
10th & 12th
Percentage of students in schools that offer the following
beverages à la carte in the cafeteria at lunch:
Diet soft drinksc
8th
10th & 12th
1% or skim milk
8th
10th & 12th
100% fruit or vegetable juice
8th
10th & 12th
Regular soft drinksd
8th
10th & 12th
Whole or 2% milk, or flavored milk
8th
10th & 12th
E. Attempts to promote healthier habits
Mean score on serious/real effort the school has made to
promote healthy eating and drinking habits among
studentse
8th
10th & 12th
Mean score on serious/real effort the school district has
made to promote healthy eating and drinking
habits among studentse
8th
10th & 12th
Percentage of students in schools or districts that have
significant activities underway to promote healthier
eating and drinking practices among students
Total
8th
10th & 12th

Sig. racial/
ethnic comparison

White

Black

Hispanic

Other

5.5
24.3

4.3
24.2

9.7
31.2

3.7
26.6

8.5
22.9

6.2
15.8

17.6
32.1

10.7
23.6

BH

4.5
16.5

1.4
12.2

8.1
16.2

2.9
14.9

BH

7.9
23.2

14.2
18.3

3.3
26.5

7.6
32.0

WH,BH

71.5
80.1

80.1
67.4

72.3
82.5

68.5
85.2

66.4
78.5

81.1
72.2

76.5
75.7

66.3
84.7

49.0
59.0

38.1
54.1

49.4
63.4

49.8
64.6

77.3
83.3

80.2
86.3

83.3
71.3

78.4
84.2

3.0
2.9

3.1
3.0

3.2
2.8

3.1
3.1

3.2
2.9

3.2
3.0

3.2
2.9

3.2
3.1

45.8
47.9
44.7

46.6
44.7
47.4

50.2
54.2
47.7

53.0
50.1
55.4

WB

Note: Between-race/ethnicity differences are indicated in the column “Sig. Racial/Ethnic Comparison” where WB⫽White–Black, WH⫽White–
Hispanic, and BH⫽Black–Hispanic.
a
Data are based on 2005 data only because this question differs considerably from the one asked in 2004.
b
The number of occasions that items can be available per day ranges from none to four times (all day).
c
Includes Diet Coca-Cola, Diet Pepsi-Cola, or Diet Dr. Pepper (among others).
d
Includes Coca-Cola, Pepsi-Cola, or Dr. Pepper (among others), sports drinks that are not 100% juice.
e
1⫽Not at all, 2⫽To a little extent, 3⫽To some extent, 4⫽To a great extent, 5⫽To a very great extent.

racial/ethnic groups on the effort that schools or
school districts have made to promote healthy eating
and drinking habits among students. Nor are there
significant differences in the percent of students in
schools or districts that “currently have significant
activities underway to promote healthier eating and
drinking practices among students” (Table 3E).
Overall, the situation is quite similar for the three
racial/ethnic groups under study. About equal propor-

tions are in schools that have pouring rights contracts,
that receive revenues from those contracts, or that have
incentives for achieving certain thresholds in sales. One
difference is that the median revenues, and per-student
revenues, that middle schools receive from soft drink
sales differ significantly: White students attend schools
with higher revenues than schools attended by black
students. A similar significant difference occurs for
per-student revenue in high schools.
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Socioeconomic Differences
Soft drink contracts. Differences as a function of SES
are detailed in Table 4, where differences across a
five-category scale based on parental education are
tested for a linear association that is significantly different from zero. No significant linear association is found
between student SES and the percent of students in
schools or districts that have a contract with a soft drink
bottler, although the very top stratum has the lowest
rate in both middle and high schools (Table 4A). At the
high school level, a significant negative association
exists between SES and the proportion of students in
schools where both the school and the district are party
to the soft drink contract (p⬍0.01).
Overall beverage and food revenues. There was only
one significant association in relation to beverage and
food revenues: A positive association exists between SES
and the percent of students in middle schools that
receive revenues from foods and/or beverages sold in à
la carte sales in the cafeteria (p⬍0.05) (Table 4B). A
similar relationship exists at the high school level that
falls just short of significance (p⬍0.06).
Advertising/promotion in schools. The percent of students in schools that allow the soft drink bottler to
advertise in the school building, school grounds, or
school buses is inversely related to SES, with the largest
differences existing in high schools (p⬍0.001), where
29% of students in the lowest stratum are exposed to
such advertising versus 13% of students in the highest
stratum (Table 4C). The most prevalent forms of
advertising and promotion in the schools of soft drinks,
or meals from fast-food restaurants, are sponsorship of
school events and the distribution of coupons for free
or reduced-price products (Table 4C). Sponsorship of
school events occurs with greater frequency in schools
attended by low-SES students (p⬍0.05); and when data
for all schools are combined (tabular data not shown),
a significant negative association with SES is observed
(p⬍0.01).
Availability of beverages. Among both middle and high
school students, higher SES is generally associated with
greater access to a number of beverages in vending
machines. Student SES is positively associated with being
in schools that give greater access to 1% or skim milk
(among middle schools, p⫽0.08) and 100% fruit or
vegetable juice, but also with whole or 2% milk or flavored
milk (Table 4D). Higher SES was inversely associated with
access to diet soft drinks among middle but not high
school students (Table 4D). On the other hand, having
access throughout the day from vending machines to
regular soft drinks does not vary systematically as a function of SES. Access to soft drinks throughout the school
day is relatively uncommon for students in all SES strata,
and not systematically related to SES. In fact, that is
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generally true for all of the beverage classes covered, with
the single exception that skim milk availability correlates
positively, although weakly, with SES.
More social class differences are found in the à la
carte beverage offerings in the cafeteria at lunch.
Taking all grades combined (data not shown), there is
a positive association between the SES of the students
and the proportion who have access at lunch to regular
soft drinks (p⬍0.01), diet soft drinks (p⬍0.01), and
100% fruit and/or vegetable juices (p⬍0.05). In all SES
strata, the majority of students have access to each of
the beverage classes covered, with the single exception
of diet soft drinks; those in higher-SES schools tended
to have more access to all beverages, both those relatively high in calories or fat and those low.
Attempts to promote healthier habits. A positive linear
association (p⬍0.05) exists between SES and the mean
score given by the middle school principals on the
extent to which the school district has made a serious/
real effort to promote healthy eating and drinking
habits among students (Table 4E). This suggests that
middle school students in more privileged districts have
received somewhat more attention. (No such association exists at the high school level.) The other related
question, on whether the school or district has “significant activities underway to promote healthier eating
and drinking practices among students,” shows a similar linear association that is significant for middle
schools (p⬍0.01) (Table 4E). Again, high schools do
not show such an association.
To summarize the findings regarding SES, there are
a number of relevant dimensions on which there do not
seem to be important differences, but there also are a
number of systematic differences that may be contributing to differentials in overweight. Lower-SES students
are more likely to be exposed to the advertising and
promotion of soft drinks and fast-food restaurants, less
likely to have skim milk available throughout the school
day, and less likely to have diet soft drinks or 100% fruit
and vegetable juices available in the cafeteria (although
they are also less likely to have regular soft drinks
available in the cafeteria). On some variables, it can be
seen that the very highest SES group seems to be
different from the others: They have the least advertising allowed in the school and it appears that more
effort is going into improving meal offerings in schools
attended by these more privileged students, at least in
the middle schools.

Discussion
The study findings clearly highlight the beverage and
food industry’s extensive reach into the nation’s schools,
at least up to the point of the industry’s 2006 agreement
with the Alliance for a Healthier Generation to improve
beverage offerings in the schools. Consistent with findings
Am J Prev Med 2007;33(4S)
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Table 4. Food and beverage contracts by student socioeconomic status (SES): 2004 –2005
Student SES

Approx N total
Approx N 8th
Approx N 10th & 12th
A. Soft drink contracts
Percentage of students in schools or districts that
have a contract with a soft drink bottler
8th
10th & 12th
Percentage of students by source of contract:
School only
8th
10th & 12th
District only
8th
10th & 12th
Both, school & district
8th
10th & 12th
B. Overall beverages and food revenues
Percentage of students in schools or districts that
receive a specified % of the soft drink receipts
8th
10th & 12th
Percentage of students in schools or districts that
receive incentives once total soft drink receipts
exceed a specified amount
8th
10th & 12th
Median revenue schools get from soft drink sales per
year ($)
8th
10th & 12th
Median revenue schools get per student from soft
drink sales per year ($)
8th
10th & 12th
Percentage of students in schools that receive revenue
from foods and/or beverages sold in:
Vending machines
8th
10th & 12th
School/student store
8th
10th & 12th
Snack bars/carts
8th
10th & 12th
À la carte sales in cafeteria
8th
10th & 12th
Percentage of students in school districts that receive
revenue from foods and/or beverages sold in
the following locations:a
Vending machines
8th
10th & 12th
School/student store
8th
10th & 12th

Sig. linear
association

1 (Low)

2

3

4

5 (High)

b

2,760
1,005
1,755

8,449
3,046
5,403

9,840
3,262
6,577

10,544
3,813
6,732

5,950
2,241
3,709

68.6
84.2

69.2
84.4

69.4
83.3

69.1
82.7

56.4
80.3

⫺2.60
⫺1.05

23.6
28.6

24.5
36.7

23.0
36.6

22.5
35.0

20.5
39.8

⫺0.98
1.32

29.1
26.3

25.6
23.2

29.3
24.6

29.3
27.8

24.7
24.5

⫺0.18
0.56

15.9
29.3

19.1
24.6

17.1
22.1

17.3
19.9

11.2
15.9

⫺1.44
⫺2.93

59.0
76.1

59.8
75.0

60.5
74.0

58.3
74.4

45.5
72.4

⫺3.12
⫺0.69

22.1
28.7

22.2
32.1

25.6
31.1

27.3
33.3

22.3
28.0

0.68
⫺0.21

500
6500

1000
5750

1000
6000

600
6500

—
5000

0.77
5.56

1.54
6.67

1.18
6.67

0.77
6.73

—
5.25

⫺0.33
⫺0.14

72.6
95.7

76.4
95.1

77.7
95.2

76.5
95.6

71.6
95.9

⫺0.57
⫺0.16

32.1
31.5

26.0
29.4

26.4
32.4

23.5
34.3

18.7
37.6

⫺2.61
2.06

15.5
25.6

18.3
22.4

18.4
24.2

20.0
24.5

16.0
27.1

0.10
0.83

26.9
27.6

25.4
31.6

31.8
34.1

37.8
36.3

39.9
35.2

4.44
1.84

34.9
36.1

43.0
40.7

38.9
42.2

42.0
46.8

44.6
42.3

1.32
1.72

5.2
6.4

5.2
8.2

3.6
9.1

2.7
8.5

3.2
5.3

⫺0.70
⫺0.44

**

⫺330.7
89.0

*

(continued on next page)
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Table 4. (continued)
Student SES

Snack bars/carts
8th
10th & 12th
À la carte sales in cafeteria
8th
10th & 12th
C. Advertising/promotion in schools
Percentage of students in schools that allow the soft
drink bottler to advertise in the school building,
school grounds, or school buses
8th
10th & 12th
Percentage of students in schools that advertise or
promote meals from fast-food restaurants or soft
drinks with:
Posters or other materials on display in the school
8th
10th & 12th
Ads on textbook covers or school food service
menus
8th
10th & 12th
Coupons for free or reduced-price products
8th
10th & 12th
Sponsorship of school events
8th
10th & 12th
D. Availability of beverages
Percentage of students in schools that offer the
following beverages in vending machines at any
time in the day:b
Diet soft drinksc
8th
10th & 12th
Bottled water
8th
10th & 12th
1% or skim milk
8th
10th & 12th
100% fruit or vegetable juice
8th
10th & 12th
Regular soft drinksd
8th
10th & 12th
Whole or 2% milk, or flavored milk
8th
10th & 12th
Percentage of students in schools that offer the
following beverages in vending machines
throughout the day:b
Diet soft drinksc
8th
10th & 12th
Bottled water
8th
10th & 12th

Sig. linear
association

1 (Low)

2

3

4

5 (High)

b

15.7
17.7

12.9
13.3

10.5
16.3

11.8
16.4

9.1
18.8

⫺1.18
1.04

45.8
47.3

47.2
56.2

47.0
57.2

49.0
54.3

55.5
50.5

2.25
⫺0.66

8.1
28.6

9.8
26.6

8.4
22.4

6.2
17.7

4.2
12.8

⫺1.43
⫺4.26

3.5
6.1

2.3
7.1

2.7
7.2

2.0
8.4

0.9
7.1

⫺0.48
0.32

5.8
4.8

4.9
4.7

5.0
4.4

5.1
3.3

4.6
1.7

⫺0.13
⫺0.83

16.3
17.1

12.7
19.7

11.8
18.4

10.0
15.8

7.7
13.2

⫺1.82
⫺1.58

22.5
25.9

19.0
26.2

16.1
23.5

11.6
22.1

9.8
20.3

⫺3.33
⫺1.70

*

47.3
75.2

56.0
83.2

53.1
84.5

46.9
85.1

39.8
79.0

⫺0.04
0.01

*

76.3
95.1

81.1
96.5

82.9
97.1

83.8
97.8

87.1
98.2

0.02
0.01

40.9
51.5

48.1
51.1

51.7
54.5

54.9
58.3

56.0
64.8

0.03
0.04

*

51.8
77.4

57.7
80.0

59.6
81.5

63.2
84.3

66.7
87.6

0.03
0.03

*
**

63.2
81.0

67.4
87.4

66.7
89.1

62.6
89.2

63.8
87.1

⫺0.01
0.01

48.1
58.4

53.4
59.8

56.5
63.4

59.5
66.5

66.4
69.4

0.04
0.03

9.9
23.7

5.8
18.1

6.2
20.7

5.8
24.4

5.3
23.1

⫺0.60
1.25

21.1
45.8

15.9
44.6

18.1
46.5

18.7
48.0

16.2
50.8

⫺0.21
1.57

*
***

*

*
**

(continued on next page)
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Table 4. Food and beverage contracts by student socioeconomic status (SES): 2004 –2005 (continued)
Student SES
1 (Low)
1% or skim milk
8th
10th & 12th
100% fruit or vegetable juice
8th
10th & 12th
Regular soft drinksd
8th
10th & 12th
Whole or 2% milk, or flavored milk
8th
10th & 12th
Percentage of students in schools that offer the
following beverages à la carte in the cafeteria at
lunch:
Diet soft drinksc
8th
10th & 12th
1% or skim milk
8th
10th & 12th
100% fruit or vegetable juice
8th
10th & 12th
Regular soft drinksd
8th
10th & 12th
Whole or 2% milk, or flavored milk
8th
10th & 12th
E. Attempts to promote healthier habits
Mean score on serious/real effort the school has
made to promote healthy eating and drinking
habits among studentse
8th
10th & 12th
Mean score on serious/real effort the school district
has made to promote healthy eating and
drinking habits among studentse
8th
10th & 12th
Percentage of students in schools or districts that have
significant activities underway to promote healthier
eating and drinking practices among students
8th
10th & 12th

2

3

4

5 (High)

Sig. linear
association

b

2.2
8.9

1.6
9.7

2.7
11.3

3.4
13.6

3.0
17.4

0.43
2.20

8.0
26.5

4.9
21.9

5.6
24.2

5.6
25.3

4.8
30.3

⫺0.31
1.57

14.4
24.2

9.4
19.0

9.8
21.8

9.1
25.6

7.7
24.9

⫺0.10
1.50

3.9
14.6

3.5
13.4

4.3
15.5

5.4
16.9

4.2
18.5

0.38
1.35

6.5
19.4

7.5
17.4

8.4
22.1

8.9
27.2

7.1
31.5

0.22
3.40

69.8
79.0

72.7
77.5

69.4
78.5

71.4
79.7

76.3
82.7

1.03
1.19

68.0
73.3

65.6
75.5

66.3
78.5

68.2
79.2

76.9
81.7

2.43
1.97

46.9
55.4

44.6
54.3

45.5
59.0

48.1
62.0

57.4
64.1

2.86
2.86

77.8
79.1

78.7
82.4

76.9
83.1

77.1
83.5

82.0
83.1

0.62
0.68

3.1
2.9

3.0
2.9

3.0
2.9

3.1
2.9

3.2
3.0

0.03
0.03

3.1
2.9

3.1
2.9

3.2
2.9

3.2
3.0

3.4
3.0

0.07
0.02

*

42.8
49.7

41.6
44.5

44.5
44.2

50.6
46.7

62.7
50.1

5.49
0.88

**

**

*

Note: The column labeled “b” refers to the unstandardized regression coefficient obtained from the OLS regression analyses that were utilized
to determine if a linear association exists between SES and each of the dependent variables (items in rows). Significance of regression coefficients
is indicated with asterisks in the column “Sig. linear association.” “--” indicates the estimated coefficient is essentially zero.
a
Data are based on 2005 data only because this question differs considerably from the one asked in 2004.
b
The number of occasions that items can be available per day ranges from none to four times (all day).
c
Includes Diet Coca-Cola, Diet Pepsi-Cola, or Diet Dr. Pepper (among others).
d
Includes Coca-Cola, Pepsi-Cola, or Dr. Pepper (among others), sports drinks that are not 100% juice.
e
1⫽Not at all, 2⫽To a little extent, 3⫽To some extent, 4⫽To a great extent, 5⫽To a very great extent.
*p⬍0.05; **p⬍0.01; ***p⬍0.001.

from previous studies,28 a large proportion of all secondary school students in grades 8, 10, and 12 have access to
soft drinks at school. In 2004 and 2005, nearly two thirds
or more had attended schools that had regular soft drinks
available in vending machines (65% of middle schools

students and 88% of high schools students); two thirds or
more (67% of middle school students and 83% of high
school students) were in schools and/or school districts
that had pouring rights contracts with soft drink bottlers;
the majority (57% and 74%) were in schools and/or
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school districts that received a specified percent of the soft
drink receipts; and between one quarter and one third
(25% and 31%) were in schools or districts that received
threshold incentives obviously intended to encourage
sales beyond what the fixed percentage cut accomplishes.
Half or more (48% and 59%) had access to soft drinks in
the cafeteria at lunch. A higher percentage of high school
than middle school students were exposed to each of
these conditions; clearly the high schools are where
the greatest student consumption of soft drinks is
occurring, and where student access through vending machines has been the greatest.
The estimated financial benefits to the schools
seem modest relative to the health threat that the
promotion of soft drinks entails. Overall, the median
revenue that soft drinks generate for high schools is
$6000 per year, and for middle schools only $500 per
year. Median revenues per student per year are $6.48
in high schools versus $0.70 in middle schools. If the
sale of soft drinks to young people is viewed as a
problem from a health perspective, then it is clear
that the problem is most concentrated in the nation’s
high schools. Not only are these students consuming
large quantities of empty calories during their adolescence with the obvious consequences, they also
may be establishing unhealthy habits that carry over
with them well into adulthood.
The advent of exclusive pouring rights contracts was an
unfortunate development, because once one soft drink
company started to use this device, all of the others surely
felt that they had to follow suit in order to protect market
share. Not only is there a fairly substantial sales volume
involved in sales through the schools, but young people
are very likely developing brand preferences in their soft
drink choices at this stage of their lives. While the industry
previously had jointly pledged to remove soft drinks from
elementary schools and to restrict access in middle
schools (very likely in response to rising public concern
about this issue as well as fear of possible liability suits in
the future29), the limits applied to high schools—where
the data suggest that the problem is particularly concentrated— have been the least restrictive. Under the newer
agreement with the Alliance for a Healthier Generation,
the industry has committed to removing soft drinks even
from high schools, which will be an important change if it
is effected.
Until regular soft drinks are removed from schools,
they might consider making the healthier beverages more
accessible and perhaps more prominently displayed to
students. Currently, only 18% of middle school students
and 47% of high school students have unrestricted access
to bottled water, for example. This likely would require
having a separate vending machine dedicated to bottled
water (and possibly other more healthy alternatives), so
that when soft drink machines are locked down during
parts of the day, the water could remain available. Many
students do not have access to other potentially healthier
October 2007

beverages, like 1% or skim milk and 100% fruit juice.
These could be offered in all school cafeterias, at a
minimum providing some more vigorous competition for
the sugar-laden soft drinks.
One central purpose of this paper is to determine to
what extent racial/ethnic minorities (specifically, black
and Hispanic youth) and lower-SES groups are subject
to influences in the school environment that may
contribute to their differential rates of overweight and
obesity. We did not find larger proportions of black or
Hispanic students in schools or districts that have
contracts with bottlers, or that receive a specified
percent of receipts from soft drink sales, or that have
threshold incentives based on sales. These seem to be
highly prevalent conditions and fairly evenly distributed by race/ethnicity. The reported per-student median revenue to the school from soft drink sales was
highest for Hispanic high school students, but this
Hispanic–white difference did not reach statistical significance. (Black students in both high school and
middle school, on the other hand, attend schools that
have significantly lower per-student soft drink revenues
than white students.)
With regard to socioeconomic status, however, students from lower-SES backgrounds were more likely to
be in schools that allow soft drink bottlers to advertise
in the school, and to sponsor school events in middle
school. These differences serve to put those segments
of youth already at greater risk for overweight and its
accompanying adverse health effects at still greater risk.
The schools that serve these at-risk segments of the
population are also likely to be those that are the most
seriously underfunded, so it would be understandable if
these schools and districts prove to be more reluctant to
give up the monetary incentives offered by commercial
interests. However, those financial rewards would come
at a price in terms of their students’ health, and
according to the findings in this study the rewards are
quite modest in any case.

Limitations
Certain limitations should be kept in mind. The data
are based on school principals’ (or other school staff
members’) responses to a self-administered questionnaire, raising the possibility of errors in reporting or of
social desirability bias. To minimize the latter, the
investigators guaranteed the respondents that they
would not be identified. To minimize response errors,
the investigators attempted to have the questionnaire
segments completed by the school personnel most
likely to be knowledgeable about the matters covered,
such as the food service manager. Also, participants
who provided incomplete answers, or whose answers to
related questions were inconsistent, were re-contacted
by phone by research staff to clarify their answers.
Finally, some of the differences examined were not
Am J Prev Med 2007;33(4S)
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statistically significant despite what at times appeared to
be large and important differences. Even a sample of
345 schools has power limitations, particularly for subgroup comparisons.

Conclusion
Soft drinks were widely available to American students
in their schools in the 2004 and 2005 school years—
more so in high schools than in middle schools. Pouring rights contracts exist in the majority of schools
and/or districts with whatever influences they carry on
the promotion of soft drink sales in the schools, but
they almost certainly create an incentive for school
administrators and school boards not to discourage the
sale of soft drinks to students. Threshold incentives,
whereby the school receives added incentives for meeting certain sales goals, above and beyond the percentage of soft drink receipts they routinely receive under
the pouring rights contract, still exist in schools attended by a quarter of middle school students and
nearly one third of high school students.
There are some disparities in the environmental
influences that students face with regard to soft
drinks— disparities that would tend to encourage those
most at risk for overweight and obesity to drink more
soft drinks. They include the fact that compared to
schools attended by blacks and whites, schools attended
by Hispanics provide more exposure to soft drink
advertising. Lower-SES students also face some differential influences. The proportion of students whose
schools permit the soft drink bottler to advertise in the
school and to sponsor school events increases with
declining SES.
Principals of the schools attended by about half of
the students studied report that their schools or districts have “significant activities” underway to promote
healthier eating and drinking practices among their
students. This encouraging finding suggests that this is
a time of “unfreezing” traditional ways of viewing the
food and beverage offerings in schools, and that reform
is beginning to occur. Indeed, these recently collected
data may well reflect some of that change; but they also
make clear that there remains a great deal of room for
improving the environmental influences of schools on
their students when it comes to developing healthy
behaviors in beverage consumption. Perhaps the industry’s new agreement with the Alliance for a Healthier
Generation will bring about the major changes outlined in the agreement, despite possible resistance
from bottling companies and even school districts who
may not want to give up the revenues generated under
current contracts. Future surveys in this series should
speak to the progress being made. Indeed, the questionnaire for the 2007 YES survey of school administrators includes a section that asks respondents if they are
aware of the agreement and whether they have imple-

mented, or are planning to implement, in their school
the school beverage guidelines adopted under the
agreement. It is quite possible, of course, that the
financial losses to both the industry and the schools will
not be as large as is commonly assumed if students
switch to buying beverages such as water, skim milk,
and 100% fruit or vegetable juice that could be made
increasingly available to them through vending machines. That would be a win-win-win situation for the
students, their schools, and the industry.
The Youth, Education, and Society (YES) project is part of a
larger research initiative, entitled Bridging the Gap: Research
Informing Policy and Practice for Healthy Youth Behavior,
which is funded by the Robert Wood Johnson Foundation.
The Monitoring the Future study is funded by the National
Institute on Drug Abuse (DA01411).
Several staff members on the YES project provided valuable
assistance in the preparation of this article. They include
Jonathon Brenner, Virginia Laetz, Deborah Kloska, and Kathryn Johnson.
No financial disclosures were reported by the authors of
this paper.
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Availability of More-Healthy and Less-Healthy Food
Choices in American Schools
A National Study of Grade, Racial/Ethnic, and Socioeconomic
Differences
Jorge Delva, PhD, Patrick M. O’Malley, PhD, Lloyd D. Johnston, PhD
Background: The purposes of this study are to examine the extent to which (1) more-healthy and
less-healthy food choices are available to American secondary students in their schools, and
(2) there are differences in the availability of such foods as a function of grade,
racial/ethnic background, and socioeconomic status (SES).
Methods:

United States nationally representative samples of over 37,000 students in 345 secondary
schools were surveyed in 2004 and 2005 as part of the Youth, Education, and Society (YES)
study and the Monitoring the Future (MTF) study. In the YES study, school administrators
and food service managers completed self-administered questionnaires on food policies
and food offerings in their schools. In the MTF study, students in the same schools
completed self-administered questionnaires. Data were analyzed in 2006.

Results:

A greater percent of high school students have access to both more-healthy and less-healthy
food choices than middle school students. Compared to white students, fewer black
students have access to certain healthy foods (lowfat salty snacks, lowfat cookies and
pastries). Hispanic high school students have greater access to regular ice cream and to
fruits and vegetables. Otherwise the racial/ethnic group differences are modest. However,
there is a positive linear association between SES (as indicated by parental education) and
(1) access to most types of healthier snacks from vending machines, school/student stores,
or snack bars/carts and (2) the number of healthier foods offered à la carte in the
cafeteria. The association between SES and access to less-healthy snacks varies more by
item.

Conclusions: Indisputably, less-healthy foods are more available than more-healthy foods in the nation’s
schools. At a time when food and beverage offerings are under intense policy scrutiny, this
study provides a comprehensive assessment of the types of foods made available to students.
While it is encouraging to see schools offering healthy food alternatives, such as lowfat
snacks and fruits and vegetables, the findings strongly suggest that the availability of
more-healthy snacks needs to be increased, particularly for racial/ethnic minorities and
youth of lower SES. Simultaneously, schools could considerably decrease the availability of
less-healthy snack choices available to students. Future monitoring is needed to evaluate
the effectiveness of the food industry’s recent agreement to play a role in helping to solve
these problems.
(Am J Prev Med 2007;33(4S):S226 –S239) © 2007 American Journal of Preventive Medicine

Introduction

T

o ensure that American students receive meals
with adequate nutritional value, the United
States Department of Agriculture’s (USDA)
Food and Nutrition Service (FNS) administers the
School Lunch and School Breakfast Programs that
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provide meals (breakfast, lunch, and in some schools,
after-school snacks) that follow nutritional guidelines
set forth by the FNS.1 These government guidelines are
intended to limit total and saturated fat and to ensure
that meals have a minimum amount of vitamins and
nutrients. However, concerns have emerged regarding
the nutritional value of foods and beverages that students consume in schools. These concerns stem largely
from the increased commercialization of the foods and
beverages provided to students in schools that do not
fall under the administration of the FNS.2,3 “Competitive foods” is the label given by the USDA to all foods
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and beverages sold in schools that are not part of the
meals provided through the School Lunch and School
Breakfast Programs. These competitive foods, which
are largely composed of items having high fat, high
sodium, and/or added sugars (such as cookies, candies,
salty chips, and carbonated beverages), are usually sold
in vending machines, à la carte in the cafeteria when
meals are offered, and through school stores, canteens,
and snack bars/carts.
Although many of these foods and beverages do not
meet the government’s recommended nutritional
value, schools make them available to students because
the contracts with the food and beverage industry
provide needed revenue that at least partially offset
budget woes that schools have experienced in recent
years.4 Despite some restrictions on their sales by
federal and state governments,2 studies have shown that
students’ access to these competitive foods in one or
more of those venues (vending machines, à la carte)
has been nearly universal.5– 8
In response to the increased obesity epidemic9 –13
and the concern about foods available to American
students,5– 8 a number of states and schools have begun
initiatives to decrease the availability of less-healthy
foods and to increase the availability of nutritious food
to students.
The present study extends the work done by the
Centers for Disease Control and Prevention (CDC)
School Health Policies and Programs Study (SHPPS).6,14
Briefly, the purpose of SHPPS was to obtain information on school health policies and programs at the
state, district, school, and classroom levels. SHPPS was
conducted in 1994 and 2000, and a third survey was
scheduled for 2006. Findings from the present study,
the Youth, Education, and Society (YES) School Policies and Programs study, will serve to complement the
findings from the SHPPS in four important ways. First,
the present study is in the beginning stages of what will
be annual monitoring of U.S. school and school district
policies that are likely to have an impact on the foods
offered to middle and high school students. Second, it
will be possible to examine the extent to which types of
foods available to all American students, by racial/
ethnic backgrounds and socioeconomic levels, vary
over time as a function of federal, state, district, and
school policy changes. Third, data are presented that
reflect the percentage of American students who are
exposed to various foods rather than data that simply
reflect the percentage of schools that offer certain
foods, as was the case with the SHPPS. That takes into
account the fact that large schools influence a disproportionately large number of students. Fourth, original
national survey data are presented that allow a comparison of the school food environments faced by students
of different levels of schooling and different racial/
ethnic and socioeconomic status (SES) backgrounds.
This information will serve to inform scholars and
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policymakers about the role that the schools may play
in disparities in overweight among these groups in the
entire country. This latter activity is made possible by
the connection of data from school administrator surveys with data from students in the same schools.
The overrepresentation of overweight and obesity
among youth from certain racial/ethnic backgrounds
and low socioeconomic groups9,15–17 highlights the
importance of identifying the mechanisms that can
serve as targets of interventions in order to prevent and
reduce obesity among all children, and in particular
among those most at risk. To this end, this article
focuses specifically on describing the availability and
types of foods offered by schools to students by race/
ethnicity and SES, with distinctions made between
different grade levels (grade 8 in middle school versus
grades 10 and 12 in high school).

Methods
Samples and Survey Methods
The analyses utilized data from two ongoing studies: Monitoring the Future (MTF), funded by the NIDA, and Youth,
Education, and Society (YES), funded by the Robert Wood
Johnson Foundation (RWJF). Both studies were conducted at
the University of Michigan’s Institute for Social Research
(ISR). MTF involves annual surveys of nationally representative samples of 8th-, 10th-, and 12th-grade students, located in
approximately 410 public and private schools; each school
participates for 2 consecutive years. In YES, administrators in
schools that are in the half-samples cycling out of the MTF
survey that year are asked to complete a lengthy questionnaire describing school policies and programs related to
various health issues, including food services, physical education, and substance use. These are nationally representative
half-sample replicates. Data were analyzed in 2006.
MTF design and methods. The design and methods for the
MTF project are summarized briefly here; a detailed description is available elsewhere.18 At each of three grade levels
(8th, 10th, 12th), a multistage sampling design was used to
obtain nationally representative samples of students from the
48 contiguous states. The stratified random sampling procedure involved three stages:19 (1) geographic regions were
selected, (2) schools were selected within regions with probability proportional to the estimated number of students in
the target grade, and (3) approximately 45,000 students were
selected per year within schools, usually by means of randomly selecting whole classrooms. Sample weights were assigned to each student to take into account variations
in selection probabilities that occurred at all stages of the
sampling procedures. Participating students completed a
self-administered questionnaire during a normal class period.
The current study used the student self-reported race/
ethnicity and parent education. Students’ racial/ethnic background was measured by the item “How do you describe
yourself?” For the present study, students were coded as being
of white, black, Hispanic, or other background. There were
insufficient cases for other racial/ethnic groups to make
reliable estimates. Parent education was defined as an average
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of father’s and mother’s educational attainment (with one
missing data case permitted). The measure was coded as
follows: 1⫽completed grade school or less, 2⫽some high
school, 3⫽completed high school, 4⫽some college, 5⫽
completed college, 6⫽graduate or professional school after
college. Parent education was utilized as a proxy for SES.
(Parent education was chosen as a measure of SES because
students are generally unable to provide accurate information
on family income.) Grade refers to the grade in which the
student was enrolled: 8th, 10th, or 12th. For purposes of this
study, 10th and 12th graders have been combined, and are
referred to as high school students, and 8th graders as middle
school students.
Design and methods of YES. The half-samples of nationally
representative schools that were cycling out of the MTF study
in 2004 and 2005 composed the target sample (N⫽345, 85%
response rate) for the current study. School administrators
were asked to complete a self-administered questionnaire that
contained, among other things, questions related to school
and district policies concerning contracts with soft drink
bottlers as well as detailed questions about the types of foods
and beverages available to students. Over 85% of the primary
respondents were school administrators (e.g., school principals, vice-principals), followed by teachers and other school
personnel. For some sections of the questionnaire, it was
recommended that a person other than the school administrator (e.g., food service manager) answer if they were more
likely to know the information. One section of the questionnaire asked about the types of foods and beverages made
available to students in the school’s vending machines (including when they are made available), à la carte offerings at
lunch, and the standard school lunch menu. This section was
answered by the food service manager or other food worker
in 71% of schools where 8th graders were surveyed, 78% of
schools in which 10th graders were surveyed, and 70% of
those in which 12th graders were surveyed. In the remaining
schools the principal usually answered these questions.
School and student data were available on the variables of
relevance to the present analyses for over 340 schools and the
37,000 student respondents from these schools who provided
data on the MTF questionnaires. The school administrator
and student data were combined into one data set. Combined
across grades, the student sample was 69% white, 11% black,
9% Hispanic, and 11% from other racial/ethnic backgrounds. About 7% were in the lowest socioeconomic group,
and 16% in the highest.
The primary data for this study included the answers to the
questions on the types of foods available to students. First,
school principals were asked to estimate the percentage of
students who on a typical day eat the lunch offered at their
school, bring their own lunch, or go off campus to buy lunch.
Then, questions were asked to determine if students in
schools that offer lunch have à la carte and other lunch
options. Questions were also asked to determine the type of
menu planning system schools utilize (nutrient standard
menu planning or NuMenus, assisted nutrient standard
menu planning or Assisted NuMenus, enhanced food-based
menu planning, traditional food-based menu planning, and
any other menu planning) and to identify whether decisions
about menus and food service were made at the school level,

the district level, by an external contractor, or some other
entity.
The availability of brand-name fast-food items (such as
Pizza Hut, Taco Bell) was determined using a set of questions
that asked about the availability of such foods during a typical
week as à la carte lunch items and for school lunch meals. To
identify the types of foods available to students, a set of
questions was asked concerning the availability of a number
of healthier and less-healthy food items (see list below) in
vending machines, in school/student stores, and in snack
bars/carts. The food items were:
Candy
Salty snacks that are not low in fat, such as regular potato
chips
Cookies, crackers, cakes, or other baked goods that are not
low in fat
Ice cream or frozen yogurt that is not low in fat
Lowfat salty snacks, such as pretzels, baked chips, or other
lowfat chips
Lowfat cookies, crackers, cakes, pastries, other lowfat baked
goods
Lowfat or fat-free ice cream, frozen yogurt, sherbert, or lowfat
or nonfat yogurt
Fruits or vegetables (not including fruit or vegetable juice)
The first four were considered to be less-healthy snack
choices because of their high sugar, fat, and/or salt content,
and the last four to be more healthy because they have lower
such content. The terms less-healthy and more-healthy were
used because they distinguish foods more on their relative
position on a scale of healthfulness rather than making
assumptions about their absolute status. Lowfat salty snacks,
for example, are more healthful than salty snacks.
For each of the foods listed above, school personnel were
asked to indicate the times of the day when these were
available to students: (1) before classes begin in the morning,
(2) during school hours when meals are not being served, (3)
during school lunch periods, and (4) after school.
In schools where lunch was offered, respondents were also
asked if during a typical week, the same food items as those
listed above were offered to students as à la carte selections in
the cafeteria at lunch.
Finally, school personnel were also asked about the frequency (never, some days, most or every day) that students
were offered any one of the choices listed below as part of the
school lunch meals (not à la carte):
Two or more different entrees or main courses
Two or more different vegetables
Two or more different fruits
Two or more types of 100% fruit juice
Milk that is 1% fat or skim (e.g., fat-free)
Whole or 2% milk, or flavored milk
Pizza
Deep-fried French-fried potatoes (including fries that you just
reheat)
For the purpose of this report, the first five items were
considered more-healthy food choices and the last three
items, less-healthy food choices for the reasons cited earlier.
Items were coded 0, 1, or 2 for never, some days, or most or
every day, respectively. After reverse coding, the responses to
all eight variables were added to create an index that mea-
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sured the extent that more-healthy food choices are offered
as part of school lunch meals (not à la carte).

Data Analysis
A major analytic objective was to determine how different the
food environment was for students (1) in middle schools
versus high schools, (2) of different racial/ethnic groups, and
(3) of different socioeconomic levels as indicated by level of
parent education. The distribution (percents and medians)
of the food environment variables were compared across
grades, racial/ethnic groups, and SES groups. Chi-square and
t-test statistics were used to determine whether the percents
and means, respectively, varied according to the students’
grade level. These variables were also used to determine
differences among white, black, and Hispanic youth. While
percents and means are presented for students identified in
the “other” racial/ethnic category for completeness, this
category was not included in assessing statistical significance
because the “other” racial/ethnic background is a residual
category that includes very different population groups. Disaggregation of this category would result in very small sample
sizes that would not permit meaningful analysis. Ordinary
least squares regression analysis was used to determine the
extent to which there was a linear association between each of
the dependent variables and the five-category measure of
parents’ education.
All analyses included weighted data to adjust for the slightly
different probabilities of selection of students that occur
during the various stages of the sampling process and took
into account design effects resulting from clustered sampling
in calculating variance estimates using Stata version 8.0.
In addition to the above analyses, the ratio was calculated of
the mean number of less-healthy to the mean number of
more-healthy food types available to students in vending
machines, school/student stores, or snack bars/carts. Differences in the ratio between student grades, racial/ethnic
groups, and SES were assessed using the same statistics
described above.

Results
Because of the considerable amount of information
reported in the following tables, each table includes
three sections. These are: (A) School lunch and breakfast participation, (B) Menu planning, and (C) Moreand less-healthy food types. When results are noted,
both the table number and the section letter are cited
to facilitate look-up.

Results by Grade Level
As shown in Table 1A, across the nation, there is nearly
universal access to lunch in school by students (99%)
and almost all (87% of middle school students, and
92% of high school students) are in schools where they
have access to à la carte lunch items. Somewhat smaller
percentages of students attend schools that provide
breakfast (77% for middle school, 85% for high
school). Only the à la carte lunch items differ significantly between grade levels.
October 2007

Compared to middle school students, high school
students are less likely to eat the lunch offered by the
school (70% in middle school vs 60% in high school) or
bring their own lunch (25% vs 18%), and they are
much more likely to go off-campus to buy lunch (less
than 0.5% vs 11%) (Table 1A).
The great majority (87%) of students attend schools
that participate in the USDA-reimbursable National
School Lunch Program (NSLP), with no real difference
between middle and high schools (Table 1A). About
44% of students attend schools that participate in the
USDA-sponsored Team Nutrition program, with no
significant difference between grade levels (Table 1A).
The USDA Team Nutrition program provides schools
with resources to support innovative activities aimed at
improving the students’ nutrition in schools. These
findings indicate that most schools in the nation do
not, or are not able to, take advantage of this program.
About half (49% of middle and 55% of high school
students) of students attend schools that use traditional
food-based menu planning. The most common nontraditional system is the nutrient standard menu planning
(NuMenus) system, with about 31% of students nationwide being in these schools (Table 1B). There are no
significant between-grade differences in the types of
menu-planning systems that schools utilize (NuMenus,
Assisted NuMenus). The importance of these planning
systems will be discussed below.
With respect to the locus of decision making about
menus and food service, most students attend schools
where these decisions are made at the district level
(78% for middle, 69% for high), followed by the school
level (36% and 42%) and an external contractor (8%
and 17%) (Table 1B). These percents add to more than
100% because in some schools decisions are made at
more than one level. The only significant betweengrade difference is that for an external contractor.
On average, American students are offered a brandname fast-food item (e.g., Pizza Hut, Taco Bell, others)
once a week through à la carte lunch items, and about
every 2 weeks in school lunch meals (Table 1C), with no
significant difference by grade level.
The more-healthy food choices are less available to
middle school than to high school students in all three
venues combined: vending machines, school/student
stores, or snack bars/carts. Fifty-six percent of middle
school students attend schools where lowfat salty snacks
(e.g., pretzels) are available, versus 80% of high school
students (p⬍0.001). The corresponding figures for
lowfat cookies, crackers, and pastries are 41% versus
54% (p⬍0.05); 32%, versus 39% (not significant) for
lowfat or fat-free ice cream, including frozen yogurt,
sherbet, and lowfat or nonfat yogurt; and 60% versus 65
% (not significant)for fruit or vegetables. The mean
number of these more-healthy food items available to
students from vending machines, school/student
stores, or snack/bar carts is significantly lower for
Am J Prev Med 2007;33(4S)

S229

Table 1. Food availability in all schools and by grade level: 2004 –2005

Approx N schools
Approx N students
A. SCHOOL LUNCH AND BREAKFAST PARTICIPATION
Percentage of students in schools that offer:
Breakfast to students
Lunch to students
À la carte lunch items
Mean percentage of students who:
Eat lunch offered by the school
Bring their own lunch
Go off-campus to buy lunch
Percentage of students in schools that participate in the USDA reimbursable National School
Lunch Program
Percentage of students in schools that participate in the USDA-sponsored Team Nutrition program
B. MENU PLANNING
Percentage of students by the menu planning system that schools utilize:
Nutrient Standard Menu Planning (NuMenus)
Assisted Nutrient Standard Menu Planning (Assisted NuMenus)
Enhanced Food-Based Menu Planning
Traditional Food-Based Menu Planning
Other menu planning
Percentage of students by organization that makes the decision about menus and food service:
School
District
External contractor
C. MORE AND LESS HEALTHY FOOD TYPES
Mean number of days per week that brand-name fast food (e.g., Pizza Hut, Taco Bell, others . . .)
is offered to students through:
À la carte lunch items
School lunch meals
Percentage of students in schools that offer more healthy foods (in vending machines, school/
student stores, or snack bars/carts) such as:
Lowfat salty snacksa
Lowfat cookies, crackers & othersb
Lowfat or fat-free ice creamc
Fruits or vegetablesd
Mean number of more healthy food typese available to students from vending machines, school/
student stores, or snack/bar carts
Percentage of students in schools that offer less healthy foods (in vending machines,
school/student stores, or snack bars/carts) such as:
Candyf
Salty snacks not low in fatg
Cookies not low in fath
Ice cream not low in fati
Mean number of less healthy food typesj available to students from vending machines, school/
student stores, or snack bars/carts
Mean number of more healthy à la carte food typeskavailable to students in the cafeteria at lunch
Mean number of less healthy à la carte food typesl available to students in the cafeteria at lunch
Mean number of more healthy food types offered during lunchm

8th

10th and
12th

126
13,367

219
24,176

8th versus 10th and
12th comparison

77.4
99.3
87.0

85.2
99.2
92.1

69.7
25.2
88.0

59.6
18.0
11.2
86.4

44.6

44.2

30.7
6.3
15.4
49.3
11.5

31.5
6.0
15.7
54.9
10.8

35.9
77.9
7.7

41.5
69.3
17.1

0.8
0.6

1.1
0.5

55.7
40.9
32.4
60.1
1.9

79.9
54.1
39.3
64.8
2.4

***
*

43.7
60.8
65.5
46.4
2.1

74.0
84.8
84.1
54.0
3.0

***
***
***

2.2
1.9
9.4

2.6
2.4
9.5

***
**

--

**
***
*
***

**

***

***

Note: Between-grade differences are indicated with asterisks in the column “Sig. 8th v. 10th & 12th Comparison.” “—” indicates less than 0.5
percent but greater than zero percent.
a
Includes lowfat snacks such as pretzels, baked chips, or other lowfat chips, among others.
b
Includes lowfat cookies, crackers, cakes, pastries, and other lowfat baked goods.
c
Includes lowfat or fat-free ice cream, frozen yogurt, sherbert, or lowfat or nonfat yogurt.
d
Does not include fruit or vegetable juice.
e
The number of items range from 0 – 4 and are based on the four sets of more healthy items listed in a– d.
f
Includes any type of candy.
g
Includes salty snacks that are not low in fat, such as regular potato chips.
h
Includes cookies, crackers, cakes, or other baked goods that are not low in fat.
i
Includes ice cream or frozen yogurt that is not low in fat.
j
The number of items range from 0 – 4 and are based on the four sets of less healthy items listed in f–i.
k
Range is 0 – 4. Items include lowfat salty snacks, cookies, crackers, cakes, pastries, other baked goods, lowfat or fat-free ice cream, frozen yogurt,
sherbet, fruits, or vegetables.
l
Range is 0 – 4. Items include candy, salty snacks (e.g., regular potato chips), cookies, crackers, cakes, other baked goods, ice cream, or frozen
yogurt, that are not low in fat.
m
Index that measures the extent to which students are offered a choice of more and less healthy items as part of lunch meals (not à la carte).
Possible range of responses is 0 –16 with higher scores representing greater availability of healthy food choices.
*p⬍0.05; **p⬍0.01; ***p⬍0.001.
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Table 2. Food availability by student race/ethnicity: 2004 –2005
Student race/ethnicity

Approx N total
Approx N 8th
Approx N 10th & 12th
A. SCHOOL LUNCH AND BREAKFAST PARTICIPATION
Percentage of students in schools that offer:
Breakfast to students
8th
10th & 12th
Lunch to students
8th
10th & 12th
À la carte lunch items
8th
10th & 12th
Mean percentage of students who:
Eat lunch offered by the school
8th
10th & 12th
Bring their own lunch
8th
10th & 12th
Go off-campus to buy lunch
8th
10th & 12th
Percentage of students in schools that participate in the USDA reimbursable National School Lunch Program
8th
10th & 12th
Percentage of students in schools that participate in the USDA-sponsored Team Nutrition program
8th
10th & 12th
B. MENU PLANNING
Percentage of students by the menu planning system that schools utilize:
Nutrient Standard Menu Planning (NuMenus)
8th
10th & 12th
Assisted Nutrient Standard Menu Planning (Assisted NuMenus)
8th
10th & 12th
Enhanced Food-Based Menu Planning
8th
10th & 12th
Traditional Food-Based Menu Planning
8th
10th & 12th
Other menu planning
8th
10th & 12th
Percentage of students by organization that makes the decision about menus and food service:
School
8th
10th & 12th
District
8th
10th & 12th
External contractor
8th
10th & 12th
C. MORE AND LESS HEALTHY FOOD TYPES
Mean number of days per week that brand-name fast food is offered to students through:
À la carte lunch items
8th
10th & 12th
School lunch meals
8th
10th & 12th
Percentage of students in schools that offer more healthy foods (in vending machines, school/student stores,
or snack bars/carts) such as:
Lowfat salty snacksa
8th
10th & 12th

White

Black

Hispanic

Other

25,895
9,002
16,894

4,113
1,202
2,911

3,280
1,276
2,004

4,254
1,887
2,368

Sig. racial/
ethnic
comparison

72.4
82.5

92.6
94.1

92.3
93.3

81.5 WB,WH
86.6 WH

99.2
99.0

99.8
99.7

99.6
99.9

99.6 WB,WH
99.8 WH

85.5
92.0

95.8
89.7

91.5
92.1

85.2 WB,BH
95.6

70.3
60.2

69.0
60.3

68.1
56.6

68.6
57.7

25.8
18.9

23.8
13.4

22.4
14.1

25.0
19.4 WB,WH

—
11.6

—
4.0

—
15.9

—
11.9 WB,BH

86.8
84.6

91.6
92.9

94.8
92.8

87.1 WH
86.1 WB,WH

40.0
42.9

68.4
53.8

49.3
48.1

48.0 WB,BH
38.6

29.1
28.2

37.3
42.7

42.5
42.3

26.5
32.4 WH

5.9
5.6

10.4
10.6

5.5
4.2

5.9
5.4 BH

14.9
16.0

10.2
13.6

13.9
16.3

22.2
15.8

51.4
54.5

49.3
67.7

33.6
49.7

49.2
47.7

11.3
10.1

12.4
12.4

14.3
8.7

10.3
16.0

39.5
42.2

29.1
33.1

23.8
49.0

30.9 WH
40.1

75.4
65.0

89.3
84.3

81.5
79.1

79.8 WB
73.4 WB,WH

6.3
17.2

6.3
13.2

16.4
17.9

9.0 WH,BH
20.9

0.8
1.0

0.5
0.9

0.7
1.9

0.8
1.6 WH,BH

0.6
0.4

0.4
0.5

0.8
0.8

0.7
0.7 WH

54.4
82.2

48.8
67.6

62.6
73.2

61.4
83.4 WB
(continued on next page)
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Table 2. Food availability by student race/ethnicity: 2004 –2005 (continued)
Student race/ethnicity
White

Black

Hispanic

Other

42.2
56.0

30.1
49.1

30.9
42.4

48.4
56.1

33.8
38.3

25.5
44.3

31.4
34.9

30.8
44.5

62.7
62.9

46.5
63.1

60.6
76.3

55.9
71.0

1.9
2.4

1.5
2.2

1.9
2.3

2.0
2.5

44.6
75.0

37.7
71.6

52.3
70.3

37.1
72.8

62.7
85.6

54.3
79.7

60.8
83.7

56.0
86.0

67.6
84.7

60.8
81.9

57.1
78.9

63.8
86.8

46.6
52.4

40.4
57.0

53.9
66.5

43.7
51.6

2.2
3.0

1.9
2.9

2.2
3.0

2.0
3.0

2.3
2.7

1.9
2.4

2.2
2.4

2.3
2.8

2.0
2.4

1.7
2.1

2.0
2.4

1.7
2.5

9.3
9.4

10.2
9.3

9.3
9.9

9.6
10.0

Sig. racial/
ethnic
comparison

b

Lowfat cookies, crackers, & others
8th
10th & 12th
Lowfat or fat-free ice creamc
8th
10th & 12th
Fruits or vegetablesd
8th
10th & 12th
Mean number of more healthy food typese available to students from vending machines, school/student
stores, or snack/bar carts
8th
10th & 12th
Percentage of students in schools that offer less healthy foods (in vending machines, school/student stores,
or snack bars/carts) such as:
Candyf
8th
10th & 12th
Salty snacks not low in fatg
8th
10th & 12th
Cookies not low in fath
8th
10th & 12th
Ice cream not low in fati
8th
10th & 12th
Mean number of less healthy food typesj available to students from vending machines, school/student stores,
or snack bars/carts
8th
10th & 12th
Mean number of more healthy à la carte food typesk available to students in the cafeteria at lunch
8th
10th & 12th
Mean number of less healthy à la carte food typesl available to students in the cafeteria at lunch
8th
10th & 12th
Mean number of more healthy food types offered during lunch mealsm
8th
10th & 12th

WB
WH

WH

WB
WH,BH

Notes: Between-race/ethnicity differences are indicated in the column “Sig. Racial/Ethnic Comparison” with a minimum significance level of
p⬍0.05. WB⫽White-Black, WH⫽White-Hispanic, and BH⫽Black-Hispanic. “—” indicates less than 0.5 percent but greater than zero percent.
Percentages represent school-level estimates of the corresponding variable by race/ethnicity. For example, white students attend schools where
11.6% of 10th and 12th graders go off campus to buy lunch. It is not the percentage of white students who go off campus to buy lunch.
a
Includes lowfat snacks such as pretzels, baked chips, or other lowfat chips, among others.
b
Includes lowfat cookies, crackers, cakes, pastries, and other lowfat baked goods.
c
Includes lowfat or fat-free ice cream, frozen yogurt, sherbet, or lowfat or nonfat yogurt.
d
Does not include fruit or vegetable juice.
e
The number of items range from 0 – 4 and are based on the four sets of more healthy items listed in a– d.
f
Includes any type of candy.
g
Includes salty snacks that are not low in fat, such as regular potato chips.
h
Includes cookies, crackers, cakes, or other baked goods that are not low in fat.
i
Includes ice cream or frozen yogurt that is not low in fat.
j
The number of items range from 0 – 4 and are based on the four sets of less healthy items listed in f–i.
k
Range is 0 – 4. Items include lowfat salty snacks, cookies, crackers, cakes, pastries, other baked goods, lowfat or fat-free ice cream, frozen yogurt,
sherbet, fruits, or vegetables.
l
Range is 0 – 4. Items include candy, salty snacks (e.g., regular potato chips), cookies, crackers, cakes, other baked goods, ice cream, or frozen
yogurt, that are not low in fat.
m
Index that measures extent to which students are offered a choice of more and less healthy items as part of lunch meals (not à la carte). Possible
range of responses is 0 –16 with higher scores representing greater availability of healthy food choices.
*p⬍0.05; **p⬍0.01; ***p⬍0.001.

middle school students (1.9 items) than for high school
students (2.4 items) (p⬍0.001) (Table 1C).
The reported rates of availability for all of the lesshealthy food classes also are lower for middle school
students, with three of the four differences reaching

statistical significance: candy (44% in middle school vs
74% in high school, p⬍0.001), salty snacks not low in
fat (61% vs 85%, p⬍0.001), cookies and other baked
goods not low in fat (66% vs 84%, p⬍0.001), and ice
cream (46% vs 54%, not significant). As is the case with
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the availability of more-healthy snacks, high school
students have a significantly higher mean number of
the less-healthy food items (3.0 items) available to them
than middle school students (2.1 items) (p⬍0.001)
(Table 1C). Put another way, high school students on
average have a greater variety of food types from which
to choose, both those more and less healthy.
The availability of four healthier (lowfat salty snacks,
cookies, and ice cream, and fruits or vegetables) and
four less-healthy (salty snacks, cookies, and ice cream
that are not low in fat, and candy) food choices was also
examined for the à la carte items in the cafeteria at
lunch. (Percentages for the individual types are not
shown; only the mean number is provided in Table 1.)
Middle school students have a lower mean number of
both more-healthy and less-healthy food types than
high school students (p⬍0.01) (see Table 1C).
An index was created to measure the extent to which
students have access to more-healthy food choices in
the school lunch meals (not à la carte). As indicated in
the Methods section, there are five food choices categorized as more healthy (having two or more choices of
entrée, fruits, vegetables, 100% fruit juices, and milk
that is ⱕ1% fat) and three as less healthy (pizza, French
fries, and 2% or whole milk). The index takes into
account the frequency with which these food alternatives are offered, and possible values range from 0 to 16.
A score of 16 would indicate that the school offers all of
the five healthy food item alternatives most or every day
and never offers the three less-healthy ones. Actual
values range from a low of 2 to a high of 15, with a mean
of 9.4 (SD⫽2.6). The mean of 9.4 indicates that on
average schools are doing a good job of offering
more-healthy food choices to students; however, there
is still plenty of room for improvement by decreasing
the number, or the frequency with which, less-healthy
food choices are made available.
Finally, as an indicator of the balance of less-healthy
versus more-healthy foods being available to students in
vending machines, school/student stores, or snack
bars/carts, a ratio was calculated of the mean number
of less-healthy food types (out of four) divided by the
mean number of more-healthy food types (out of four).
As shown in Table 4, the ratio was significantly higher
than 1.0 for both middle school (1.14) and high school
(1.25), indicating that less-healthy food types tend to be
more available than the healthier food types; the gradelevel difference is not significant.

Racial/Ethnic Differences
The data in Table 2 show the distribution of the
dependent variables by race/ethnicity. Significant differences between white– black (denoted as WB in the
table), white–Hispanic (WH), and black–Hispanic
(BH) students are indicated in the last column.
October 2007

As shown in Table 2A, virtually all schools offer lunch
to students, and although the difference among racial/
ethnic groups is statistically significant, it is not substantively significant. Attending schools that offer breakfast
varies by race/ethnicity, with white students (72% in
middle school, 83% in high school) generally less likely
to be attending such schools when compared to black
(93% and 94%) and Hispanic (92% and 93%) students.
Also, black students in middle schools (96%) are more
likely than white (86%) and Hispanic (92%) middle
school students to have access to à la carte lunch items
(p⬍0.05 in both cases).
Among high school students, white students attend
schools in which a slightly higher percentage of students (19%) bring their own lunch versus black students (13%) and Hispanic students (14%) (p⬍0.05 for
both differences) (Table 2A). Also, among high school
students, black students attend schools in which fewer
students go off-campus to buy their lunch than white
(4% vs 12%, p⬍0.05) or Hispanic students (4% vs 16%,
p⬍0.05). All but three middle schools reported that no
students go off-campus to buy lunch.
Higher percentages of black and Hispanic students
attend schools that participate in the NSLP (see Table
2A). With respect to the percentage of students in
schools that participate in the USDA-sponsored Team
Nutrition program, among middle schools, a significant
difference exists between black students (68%) and
white students (40%, p⬍0.05) as well as Hispanic
students (49%, p⬍0.05) (see Table 2A).
Section C of Table 2 provides information on the
availability of various other more- or less-healthy food
choices by race/ethnicity. For the most part, the differences by race/ethnicity are not statistically significant,
although there are some exceptions. In terms of the
mean number of days per week that brand-name fastfood items are offered to students as à la carte lunch
items, Hispanics in high school, but not middle school,
attend schools with a significantly higher mean number
of days when these items are offered on the à la carte
menu (about 2 days per week) in comparison to white
and black students (about 1 day per week) (p⬍0.05)
(Table 2C). These fast-food items are also offered most
often for lunch meals in high schools attended by
Hispanics, with a significantly higher mean number of
days than for whites (0.8 vs 0.4, p⬍0.05).
In middle schools, black students are less likely than
white students to attend schools that provide fruits and
vegetables in vending machines, school/student stores,
and snack bars/carts. At the high school level, schools
attended by Hispanic students are more likely than
those attended by white students to offer fruits and
vegetables in these venues, although they are also more
likely offer ice cream not low in fat.
In middle schools, black students on average attend
schools with a significantly higher mean number of
more-healthy food types offered during lunch meals
Am J Prev Med 2007;33(4S)
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than do whites (10.2 vs 9.3), but in high schools, it is
Hispanic students whose schools offer a higher number
of more-healthy food types, compared to either white
or black students. In general, these data indicate that
racial/ethnic differences tend to differ by grade level
and by type of food.
As is shown in Table 4, the ratio of the mean number
of less-healthy to more-healthy food types available to
students from vending machines, school/student
stores, or snack bars/carts is statistically significantly
different from 1.0 for all racial/ethnic groups in both
grade levels, but the ratios do not differ by
race/ethnicity.

Socioeconomic Status Differences
To assess SES differences, linear regressions were run
for middle school and high school, using the fivecategory SES measure (based on the average education
level of the student’s parents) as a single predictor
variable; the results are shown in Table 3. In both
middle and high schools there is a negative linear
association between SES and the percentage of students
who are in schools that offer breakfast to students
(Table 3A). The great majority of schools attended by
students in all SES strata provide lunch and à la carte
selections, and the variation by SES is not significant.
In middle school, SES has a significant negative
linear association (p⬍0.01) with the percentage of
students who eat lunch offered by the school (Table
3A). Among the lowest SES stratum, school personnel
estimate that 71% of students eat the school lunch,
compared to 63% among the highest SES stratum. On
the other hand, there is a significant positive linear
association (p⬍0.001) with the percentage of students
who bring their own lunch in both middle and high
schools (Table 3A).
There is a significant negative association of SES with
the percentage of middle and high school students in
schools that participate in the NSLP and with the
percentage of high school students who participate in
the USDA-sponsored Team Nutrition program (Table
3A). There also is an inverse association of student SES
with the percentage of high schools who utilize NuMenus and Assisted NuMenus to plan lunch meals
(Table 3B). There is also a negative association of SES
with the percentage of high school students in schools
where the district makes the decisions about menus and
food service (p⬍0.01) (Table 3B). These findings may
be indicative of greater efforts being made in lower-SES
schools to provide students with meals that meet dietary
guidelines and to engage in innovative activities aimed
at preventing and reducing obesity in their student
populations. It is also possible that larger school systems, which may tend to have a larger proportion of
lower-SES youth, are more likely to follow these types of
procedures.

Section C of Table 3 provides information on the
availability of various more- or less-healthy food choices
by the students’ SES. In general, the differences by SES
in middle schools are not statistically significant, with
only two exceptions (number of days fast-food items are
featured at school lunch and mean number of morehealthy items available à la carte).
Most of the differences by SES in high schools are
also not significant, but there is a clear tendency for
schools attended by higher-SES students to have a wider
array of more-healthy food items available. There are
significant positive associations for availability in vending machines, school/student stores, or snack bars/
carts of lowfat salty snacks and fruits and vegetables, as
well as a higher mean number of more-healthy snacks
in these venues. There is also a significant positive
association with the mean number of more-healthy
foods available à la carte. However, there is also a
significant positive association with the mean number
of less-healthy foods available à la carte. Figure 1
provides a graphic display of the data for the four types
of more-healthy foods.
Table 4 shows that there is significant variation by
SES at the high school level in the ratio of number of
less-healthy to more-healthy food choices available to
students. Students in the highest SES stratum have a
ratio of only 1.15 compared to a ratio of 1.29 in the
lowest stratum. This suggests that low-SES students have
a less-healthy mix of options available to them from
vending machines, school/student stores, and snack
bars/carts.

Discussion
Practically all schools in this study offered lunch to
their students, and most offered breakfast. The great
majority of students (87%) attend schools that participate in the NSLP. The goals and objectives of the
USDA-reimbursable NSLP are to provide all students,
but particularly low-income students, with proper nutrition. Consistent with those goals, a higher percentage of black and Hispanic students and students of low
SES were found to attend schools that participate in
this program. However, despite the nearly universal
availability of lunch in schools, the percentage of
students who actually eat lunch offered by the school
is only about 70% for middle school students and
60% for high school students. Thus, significant percentages of students are bringing their own lunch,
or, in the case of high school students, going offcampus to eat lunch. These students may not be
getting the benefit of nutritious meals, but a much
more detailed individual-level study would be required to determine that.
In order to facilitate schools’ meeting the nutritional
standards set forth by NSLP, the USDA’s School Meals
Initiative for Healthy Children provides for several
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Table 3. Food availability by student SES: 2004 –2005
Student SES

Approx N total
Approx N 8th
Approx N 10th & 12th
A. SCHOOL LUNCH AND BREAKFAST PARTICIPATION
Percentage of students in schools that offer:
Breakfast to students
8th
10th & 12th
Lunch to students
8th
10th & 12th
A la carte lunch items
8th
10th & 12th
Mean percentage of students who:
Eat lunch offered by the school
8th
10th & 12th
Bring their own lunch
8th
10th & 12th
Go off-campus to buy lunch
8th
10th & 12th
Percentage of students in schools that participate in the USDA reimbursable
National School Lunch Program
8th
10th & 12th
Percentage of students in schools that participate in the USDA-sponsored Team
Nutrition program
8th
10th & 12th
B. MENU PLANNING
Percentage of students by the menu planning system that schools utilize:
Nutrient Standard Menu Planning (NuMenus)
8th
10th & 12th
Assisted Nutrient Standard Menu Planning (Assisted NuMenus)
8th
10th & 12th
Enhanced Food-Based Menu Planning
8th
10th & 12th
Traditional Food-Based Menu Planning
8th
10th & 12th
Other menu planning
8th
10th & 12th
Percentage of students by organization that makes the decision about menus and
food service:
School
8th
10th & 12th
District
8th
10th & 12th
External contractor
8th
10th & 12th
C. MORE- AND LESS-HEALTHY FOOD TYPES
Mean number of days per week that brand-name fast food is offered to students
through:
À la carte lunch items
8th
10th & 12th
School lunch meals
8th
10th & 12th

1 (Low)

2

3

4

5 (High)

2,760
1,005
1,755

8,449
3,046
5,403

9,840
3,262
6,577

10,544
3,813
6,732

5,950
2,241
3,709

b

Sig. Linear
Assoc.

***
*

91.5
93.2

83.9
87.7

79.6
84.7

75.3
82.3

62.6
83.8

⫺6.43
⫺2.15

99.6
99.8

99.5
99.4

99.6
99.2

99.3
99.2

98.7
98.8

⫺0.20
⫺0.19

85.9
92.3

86.0
91.6

85.3
92.0

86.9
92.3

91.5
92.4

1.30
0.18

71.4
60.4

73.1
61.9

71.6
59.8

68.7
59.0

63.2
56.8

⫺2.45
⫺1.22

21.1
12.5

21.6
14.9

23.2
17.7

26.5
19.5

32.2
22.5

2.93
2.44

0.0
11.4

0.1
9.9

0.0
10.6

0.0
12.0

0.0
12.4

⫺0.01
0.63

95.0
95.4

93.2
93.3

91.0
89.5

85.9
82.3

77.1
74.5

⫺4.54
⫺5.65

**
***

48.5
50.2

44.7
48.9

47.2
46.4

42.6
41.3

42.2
35.6

⫺1.39
⫺3.95

**

36.2
43.8

31.7
32.9

32.1
32.4

31.3
28.6

23.8
27.2

⫺2.24
⫺3.11

*

10.4
8.1

7.2
7.0

7.0
7.2

5.2
4.9

4.1
3.8

⫺1.32
⫺1.12

*

13.3
15.8

15.7
13.7

15.9
16.1

16.2
17.0

14.1
15.5

0.03
0.54

44.8
53.6

48.2
57.2

46.6
56.1

49.5
53.9

56.5
52.2

2.37
⫺1.08

9.3
9.8

8.1
10.0

10.5
9.7

12.1
11.2

17.8
13.7

2.38
0.10

34.7
40.1

36.1
36.0

36.5
41.5

34.5
45.4

37.5
43.0

0.19
2.20

81.2
79.5

78.0
74.6

77.6
70.8

76.6
65.1

78.7
62.1

⫺0.44
⫺4.46

10.4
13.3

8.7
14.6

8.1
16.3

7.3
18.3

5.2
21.9

⫺1.13
2.14

0.8
1.4

0.6
0.9

0.8
1.0

0.9
1.1

0.8
1.1

0.07
0.07

0.5
0.6

0.4
0.4

0.6
0.5

0.8
0.5

0.7
0.5

0.11
⫺0.01

**

***
***

**

*

(continued on next page)
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Table 3. Food availability by student SES: 2004 –2005 (continued)
Student SES

Percentage of students in schools that offer more healthy food types (in vending
machines, school/student stores, or snack bars/carts) such as:
Lowfat salty snacksa
8th
10th & 12th
Lowfat cookies, crackers, and othersb
8th
10th & 12th
Lowfat or fat-free ice creamc
8th
10th & 12th
Fruits or vegetablesd
8th
10th & 12th
Mean number of more healthy food typese available to students from vending
machines, school/student stores, or snack/bar carts
8th
10th & 12th
Percentage of students in schools that offer less healthy foods (in vending
machines, school/student stores, or snack bars/carts) such as:
Candyf
8th
10th & 12th
Salty snacks not low in fatg
8th
10th & 12th
Cookies not low in fath
8th
10th & 12th
Ice cream not low in fati
8th
10th & 12th
Mean number of less healthy food typesj available to students from vending
machines, school/student stores, or snack bars/ carts
8th
10th & 12th
Mean number of more healthy à la carte food typesk available to students in the
cafeteria at lunch
8th
10th & 12th
Mean number of less healthy à la carte food typesl available to students in the
cafeteria at lunch
8th
10th & 12th
Mean number of more healthy food types offered during lunch mealsm
8th
10th & 12th

Sig. Linear
Assoc.

1 (Low)

2

3

4

5 (High)

b

55.8
69.6

53.0
76.4

53.6
78.8

56.3
82.1

61.3
87.6

1.86
3.89

36.7
47.1

36.6
52.7

37.7
52.9

43.0
55.1

49.9
59.6

3.64
2.43

28.2
33.3

28.1
38.8

31.3
38.9

33.9
39.2

39.3
44.0

3.05
1.78

53.9
64.4

59.0
58.7

59.8
61.5

60.8
66.9

63.6
75.6

1.77
3.93

**

1.7
2.1

1.8
2.3

1.8
2.3

1.9
2.4

2.1
2.7

0.10
0.12

***

48.6
69.5

47.6
74.8

46.0
73.3

42.7
74.1

34.5
76.1

⫺3.51
0.86

57.3
78.6

63.4
83.4

61.1
83.9

58.6
85.9

62.4
89.2

⫺0.11
2.12

60.5
74.2

67.8
83.1

64.5
85.2

64.6
84.9

67.5
87.0

0.44
2.04

48.8
54.4

44.2
52.8

43.6
53.4

46.3
54.4

52.4
55.9

1.48
0.65

2.1
2.8

2.2
2.9

2.1
3.0

2.1
3.0

2.1
3.1

⫺0.02
0.05

2.1
2.4

2.1
2.5

2.1
2.6

2.3
2.7

2.6
2.8

0.13
0.09

**
**

1.8
2.2

1.9
2.3

1.9
2.4

1.9
2.5

1.9
2.5

0.01
0.08

*

9.1
9.5

9.2
9.4

9.2
9.4

9.5
9.5

9.9
9.6

0.19
0.04

***

*

Notes: The column labeled “b” refers to the unstandardized regression coefficient obtained from the OLS regression analyses that were utilized
to determine if a linear association exists between SES and each of the dependent variables (items in rows). Significance of regression coefficients
is indicated with asterisks in the column “Sig. Linear Assoc.” Percentages represent school-level estimates of the corresponding variable by student
SES. For example, students of low SES backgrounds attend schools where 11.4% of 10th and 12th graders go off campus to buy lunch. It is not
the percentage of low-SES students who go off campus to buy lunch.
a
Includes lowfat snacks such as pretzels, baked chips, or other low-fat chips, among others.
b
Includes lowfat cookies, crackers, cakes, pastries, and other lowfat baked goods.
c
Includes lowfat or fat-free ice cream, frozen yogurt, sherbet, or lowfat or nonfat yogurt.
d
Does not include fruit or vegetable juice.
e
The number of items range from 0 – 4 and are based on the four sets of more healthy items listed in a– d.
f
Includes any type of candy.
g
Includes salty snacks that are not low in fat, such as regular potato chips.
h
Includes cookies, crackers, cakes, or other baked goods that are not low in fat.
i
Includes ice cream or frozen yogurt that is not low in fat.
j
The number of items range from 0 – 4 and are based on the four sets of less healthy items listed in f–i.
k
Range is 0 – 4. Items include lowfat salty snacks, cookies, crackers, cakes, pastries, other lowfat baked goods, lowfat or fat-free ice cream, frozen
yogurt, sherbet, fruits, or vegetables.
l
Range is 0 – 4. Items include candy, salty snacks (e.g., regular potato chips), cookies, crackers, cakes, other baked goods, ice cream, or frozen
yogurt, that are not low in fat.
m
Index that measures the extent to which students are offered a choice of more and less healthy items as part of lunch meals (not à la carte).
Range of responses is 0 –16 with higher scores representing greater availability of healthy food choices.
*p⬍0.05;**p⬍0.01;***p⬍0.001.
OLS, ordinary least squares; SES, socioeconomic status.
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Table 4. Ratio (and standard error) of the average number of less healthy to more healthy food types available to students
from vending machines, school/student stores, or snack bars/carts by grade level, race/ethnicity, and SES: 2004 –2005

Grade

All students

White

Black

Hispanic

Sig.

1 (Low)

2

3

4

5 (High)

Sig.
linear
assoc.

8th
10th & 12th

1.14(0.08)
1.25(0.05)

1.14(0.08)
1.24(0.05)

1.24(0.13)
1.29(0.12)

1.21(0.16)
1.31(0.11)

—
—

1.22(0.10)
1.29(0.09)

1.26(0.09)
1.30(0.06)

1.18(0.08)
1.27(0.06)

1.09(0.09)
1.23(0.06)

1.00(0.07)
1.15(0.06)

—
*

Student race/ethnicity

Student SES

Note: All ratios are significantly different from the Null of 1.00 at p⬍0.001 with the exception of ratios for SES⫽4 and SES⫽5 among 8th graders,
which were not significantly different from 1.00. Standard errors are given in parentheses next to the ratios. Columns labeled “Sig.” and “Sig.
linear assoc.” indicate significant ratio differences between racial/ethnic groups and significant linear association with SES, respectively.
*p⬍0.05.

menu planning options.20 These are the traditional
food-based menu planning and enhanced food-based
menu planning systems, and two computer-based systems using USDA-approved software, the NuMenus and
Assisted NuMenus systems. Over 50% of students attend schools that use the traditional system, about 31%
are in schools that use NuMenus, nearly 16% are in
schools that use the enhanced system, and about 6%
are in schools that use the Assisted NuMenus. There
were no between-grade differences in the use of these
menu planning systems, and few differences among
racial/ethnic and socioeconomic groups.
With regard to where menu planning takes place,
black and Hispanic students, as well as low-SES students, are more likely than white students to attend
schools where decisions are made at the district level,
particularly among high schools. This may reflect their
attending public schools located in larger school districts, such as in urban settings, where centralized
decision-making may be more the norm.
The Team Nutrition program is another USDA Food
and Nutrition Service–sponsored initiative “. . . to support the Child Nutrition Programs through training
and technical assistance for food service, nutrition
education for children and their caregivers, and school
and community support for healthy eating and physical
activity.”21 Less than half of all students (44%) attend
schools that participate in Team Nutrition. Generally, a

Figure 1. More healthy snacks: percentage of students that
attend schools that have them available in vending machines,
school or student stores, or snack bars or carts, by SES.
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greater percentage of black students and those of low
SES attend schools that utilize this service. Greater
effort is needed by the USDA to encourage and facilitate more schools participating in this program.
Further examination of school food activities revealed that schools, on average, offer brand-name fastfood items to students through school lunch meals
about once a week and through à la carte lunch items
about once every 2 weeks, with Hispanic high school
students being exposed to these foods more frequently.
Reducing the availability of fast-food items served in
schools, particularly in schools with high Hispanic
enrollment, may serve as a target of interventions that
over time might contribute to lowering the percentage
of overweight and obese youth.
Some interesting patterns emerged when the availability of the more- and less-healthy food items sold in
vending machines, school/student stores, and snack
bars/carts was examined. First, a greater percentage of
high school students than middle school students have
access to both more-healthy and less-healthy food
choices. The increased access to a larger variety of
snacks may be because high schools, which are larger
on average than middle schools, have more vending
machines, stores, and snack bars/carts. By way of contrast, there were no differences in the percentage of
high school students and middle school students who
have access to fruits and vegetables; the majority (63%)
of students attend schools that provide this option.
However, that leaves more than one in three students
without the option of fruits or vegetables from vending
machines, school/student stores, or snack bars/carts.
Second, there were no consistent differences among
racial/ethnic groups in the availability of these
products.
Third, there were some differences observed in high
schools as a function of SES. High-SES students tend to
attend schools with greater access to a variety of the
healthier snacks. The fact that lower-SES students have
less access to healthier snacks suggests that more needs
to be done to increase the availability of healthy snacks
to low-SES students. The association of SES with availability of less-healthy snacks was not consistent or as
strong, which may suggest that all groups stand to
benefit, and if anything higher-SES groups a bit more,
Am J Prev Med 2007;33(4S)
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from a diminished availability of such items as cookies
and pastries, salty snacks, and ice cream.
Finally, as shown in Table 4, the ratio of less-healthy
(four food items) to more-healthy types of snacks (four
food items) is significantly higher than 1.0 across all
student subgroups, reflecting a relatively high ease of
access to less-healthy food types. One would like to see
this ratio decline in the coming years, as a result of the
healthier types of snacks becoming more available and
the less-healthy ones becoming less available. Ideally,
the largest increase should occur with fruits and vegetables, by far the healthiest food choices, yet presently,
the least available.

Limitations
This study, like most, has limitations that should be
kept in mind in interpreting the findings. The schoollevel data are based on the responses from school
administrators (mostly principals) and food service
managers through self-administered questionnaires,
and there is always the possibility of errors in reporting
due to lack of knowledge, misunderstanding, or social
desirability bias. However, the types of respondents
chosen are responsible people who are quite knowledgeable about the subjects about which they are asked.
Moreover, to minimize errors, participants who provided incomplete answers, or whose answers to related
questions appeared inconsistent, were recontacted by
phone or letter by a research staff member to clarify or
complete the answers. Despite the large student sample
sizes, it was not possible to analyze data for the various
Hispanic subgroups separately nor to disaggregate the
residual racial/ethnic category of “Other.” Parent education was chosen for the measurement of SES for the
reasons discussed in another paper in this supplement22; other measures might have been developed,
but this measure showed a number of systematic and
important differences. Finally, although the number of
schools (over 300) is large by most standards, it is still
somewhat limited, resulting in limited power. Thus, it is
suspected that some observed differences that do not
reach statistical significance in fact reflect real differences. As of this writing, a national mailing targeting
600 schools is underway precisely to increase analytic
power. These data will permit ongoing monitoring of
food and beverage choices in American schools with
larger sample sizes.

Conclusion
These findings provide a comprehensive assessment of
the types of foods, and their general availability to
students, in schools across the nation. While it is
encouraging to see that healthy food alternatives such
as lowfat snacks and fruits and vegetables are being
made available to many students, the study findings are

consistent with the recommendations made by the
Institute of Medicine (IOM) that calls for schools to
limit the availability of competitive foods, but when
available, to increase the availability of healthier food
choices such as fruits, vegetables, and nonfat or lowfat
foods.23 It is recommended that greater attention be
paid particularly to schools with higher concentrations
of racial/ethnic minorities and youth of lower SES. In
October 2006, the Alliance for a Healthier Generation
(a partnership of the American Heart Association and
the William J. Clinton Foundation) reached a snack
foods agreement with Campbell Soup Company, Dannon, Kraft Foods, Mars, and PepsiCo relating to the
nutritional contents of competitive foods sold in the
schools, creating the “Nutritional Guidelines for Competitive Foods.” It is believed that through ongoing
monitoring, as this study offers, it will be possible to
measure and understand the extent to which the
nascent nutrition-related policies enacted at the federal, state, district, and school levels, including those
stemming from partnerships between the food industry
and nonfood industry organizations,24 are being diffused into the nation’s schools and contributing to
halting and perhaps even reversing the obesity epidemic among children.
The Youth, Education, and Society (YES) project is part of a
larger research initiative, entitled Bridging the Gap: Research
Informing Policy and Practice for Healthy Youth Behavior. It
is funded by the Robert Wood Johnson Foundation. The
Monitoring the Future study is funded by the National
Institute on Drug Abuse (DA01411). Several staff members
on the YES project provided valuable assistance in the
preparation of this article. They include Jonathon Brenner,
Virginia Laetz, Deborah Kloska, and Kathryn Johnson.
No financial disclosures were reported by the authors of
this paper.

References
1. U.S. Department of Agriculture. Food and nutrition service. Washington
DC: USDA, 2005. Available online at: http://www.fns.usda.gov/cnd/.
2. General Accounting Office. School meals programs: competitive foods are
available in many schools; actions taken to restrict them differ by state and
locality. GAO-04-673. Washington DC: General Accounting Office, 2004.
Available online at: http://www.gao.gov/new.items/d04673.pdf.
3. Molnar A. School commercialism hurts all children, ethnic minority group
children most of all. J Negro Educ 2003;72:371– 8.
4. General Accounting Office. School lunch program: efforts needed to
improve nutrition and encourage healthy eating. GAO-03-506. Washington
DC: General Accounting Office, 2003. Available online at: http://www.
gao.gov/new.items/d03506.pdf.
5. Story M, Hayes M, Kalina B. Availability of foods in high schools: is there
cause for concern? J Am Diet Assoc 1996;96:123– 6.
6. Wechsler H, Brener ND, Kuester S, Miller C. Food service and foods and
beverages available at school: results from the School Health Policies and
Programs Study 2000. J Sch Health 2001;71:313–24.
7. U.S. Department of Agriculture. School Nutrition Dietary Assessment Study
II. Washington DC: USDA, 2001. Available online at: http://www.fns.
usda.gov/oane/MENU/Published/CNP/FILES/SNDAIIfindsum.htm.
8. U.S. Department of Agriculture. The School Meals Initiative Implementation
Study: Third Year Report. Washington DC: USDA, 2002. Available online at:

S238 American Journal of Preventive Medicine, Volume 33, Number 4S

www.ajpm-online.net

9.

10.

11.
12.
13.

14.

15.
16.

http://www.fns.usda.gov/oane/MENU/Published/CNP/FILES/SMIYear3.
htm.
Delva J, O’Malley PM, Johnston LD. Racial/ethnic and socioeconomic status
differences in overweight and health-related behaviors among American
students: national trends 1986 –2003. J Adolesc Health 2006;39:536 – 45.
Johnston LD, O’Malley PM. Obesity among American adolescents: tracking
the problem and searching for causes. Youth, Education, & Society
Occasional Paper No. 3. Ann Arbor MI: Institute for Social Research; 2003.
Available online at: http://www.yesresearch.org.
Jolliffe D. Extent of overweight among U.S. children and adolescents from
1971 to 2000. Int J Obes 2003;28:4 –9.
Kimm SY, Obarzanek E. Childhood obesity: a new pandemic of the new
millennium. Pediatrics 2002;110:1003–7.
Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence and trends in
overweight among U.S. children and adolescents, 1999 –2000. JAMA
2002;288:1728 –32.
Burgeson CR, Wechsler H, Brener ND, Young JC, Spain CG. Physical
education and activity: results from the School Health Policies and Programs Study 2000. J Sch Health 2001;71:294 –304.
Hoelscher DM, Day RS, Lee ES, et al. Measuring the prevalence of
overweight in Texas schoolchildren. Am J Public Health. 2004;94:1002– 8.
Nelson JA, Chiasson MA, Ford V. Childhood overweight in a New York City
WIC population. Am J Public Health 2004;94:458 – 62.

October 2007

17. Wang Y. Cross-national comparison of childhood obesity: the epidemic and
the relationship between obesity and socioeconomic status. Int J Epidemiol
2001;30:1129 –37.
18. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the
Future national survey results on drug use, 1975–2004. Volume I: secondary
school students. (NIH Pub. No. 05-5727). Bethesda MD: National Institute
on Drug Abuse; 2005.
19. Kish I. Survey sampling. New York: John Wiley & Sons, Inc., 1965.
20. U.S. Department of Agriculture. Menu planner for healthy school meals.
Washington DC: USDA; 2005. Available online at: http://schoolmeals.nal.
usda.gov/Recipes/menuplan/menuplan.html.
21. U.S. Department of Agriculture. Team Nutrition. Washington DC: USDA,
2005. Available online at: http://www.fns.usda.gov/tn/.
22. O’Malley PM, Johnston LD, Delva J, Bachman JG, Schulenberg JE. Variation in obesity among American secondary school students by school and
school characteristics. Am J Prev Med 2007;33(4S):1.
23. Institute of Medicine (IOM). Nutrition standards for foods in schools:
Leading the way toward healthier youth. Committee on Nutrition Standards for Foods in Schools - Food and Nutrition Board. (Prepublication
Copy). Washington DC: The National Academy Press, 2007.
24. Fleischhacker S. Food fight: The battle over redefining competitive foods.
J Sch Health 2007;77:147–52.

Am J Prev Med 2007;33(4S)

S239

Community, State, and Other Environmental Issues

The Availability of Fast-Food and Full-Service
Restaurants in the United States
Associations with Neighborhood Characteristics
Lisa M. Powell, PhD, Frank J. Chaloupka, PhD, Yanjun Bao, PhD
Background: Parallel to the rising obesity epidemic, food consumption patterns and household
expenditures show a marked upward trend in total energy intake derived from away-fromhome sources.
Methods:

This study conducted cross-sectional multivariate analyses to examine associations between
local-area racial, ethnic, and income characteristics and the availability of full-service and
fast-food restaurants. Based on a U.S. national census of 28,050 ZIP codes that cover a
population of 280,675,874 people, restaurant outlet data were linked to 2000 Census
Bureau data based on ZIP code tabulation areas and analyses were undertaken using
negative binomial count models and ordinary least squares regression analyses.

Results:

Study results showed that higher- versus lower-income, predominantly black and racially
mixed versus predominantly white and Hispanic versus non-Hispanic neighborhoods had
fewer available full-service and fast-food restaurants. Near-low- and middle-income neighborhoods had the highest number of available restaurants with 1.24 and 1.22 times number
of full-service restaurants and 1.34 and 1.28 times the number of fast-food restaurants
compared to high-income neighborhoods. Predominantly black neighborhoods were
found to have 58.2% and 59.3% of the number of full-service and fast-food restaurants
available in predominantly white neighborhoods. No statistically significant differences
were found in the relative availability of fast-food versus full-service restaurants by income,
race, or ethnicity in the national sample used. However, across urban areas, near-low-,
middle-, and near-high- versus high-income neighborhoods and predominantly black
versus white neighborhoods were found to have moderately higher proportions of fast-food
among total restaurants.

Conclusions: In urban areas, higher proportions of available fast-food restaurants out of total restaurants
in predominantly black versus predominantly white neighborhoods may contribute to
racial differences in obesity rates.
(Am J Prev Med 2007;33(4S):S240 –S245) © 2007 American Journal of Preventive Medicine

Introduction

R

ecent estimates from the National Health and
Nutrition Examination Survey (NHANES) 2003–
2004 reveal that 66.3% of the United States
adult population is overweight and close to one third
are obese.1 The prevalence of overweight among children and adolescents (age- and gender-specific body
mass index [BMI] ⱖ95th percentile) has reached
11.5%, 17.7%, and 17.3% among children aged 2–5
years, 6 –11 years, and 12–19 years, respectively.1 The
data also show that overweight and obesity do not affect
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all populations equally, with higher rates generally
found for non-Hispanic black persons and Mexican
Americans compared to whites.
Parallel to the rising obesity epidemic, data based on
nationwide surveys of food consumption patterns and
household expenditures show a marked upward trend
in total energy intake derived from away-from-home
sources, in particular fast-food outlets.2– 4 Several studies have shown that fast-food consumption is associated
with higher total energy intake and higher intake of fat,
saturated fat, carbohydrates, sugar, and carbonated soft
drinks, and lower intake of micronutrients and fruits
and vegetables.5–12 Further, studies have found significant associations between fast-food consumption and
increased BMI,6 increased body weight,7 and a higher
probability of being overweight.11 However, the relationship between fast-food restaurant availability and
weight outcomes is mixed.13–15
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An emerging body of literature suggests that the
availability of local-area restaurants and fast-food
restaurants is associated with the racial and socioeconomic composition of the neighborhood, but there is
no consensus in terms of reported findings. Based on
a sample drawn across four states, Morland et al.16
found that full-service restaurants were 2.4 times as
prevalent in predominantly white neighborhoods
and 3.4 times more prevalent in racially mixed
neighborhoods compared to predominantly black
neighborhoods. Fast-food restaurants were found to
be 1.5 times as prevalent in white neighborhoods and
2.3 times as prevalent in racially mixed neighborhoods compared to predominantly black neighborhoods. Block et al.17 examined fast-food restaurant
density for 156 census tracts within the city limits of
New Orleans LA and found that larger numbers of
fast-food restaurants were available in census tracts
with higher proportions of black residents.
By income, Morland et al.16 found fast-food restaurants to be more prevalent in neighborhoods that fell
into the second- and middle-income quintiles. Lewis
et al.18 found that, in South Los Angeles, less affluent
neighborhoods had significantly higher proportions
of fast-food restaurants (25.6%) compared to more
affluent areas (11.2%). Their results also showed that
the availability of healthy options both in terms of
preparation methods and by menu choice was significantly higher in more affluent areas compared to
their less affluent counterparts. Reidpath et al.19
found that across four income categories, persons
living in Australia in postal districts with the lowest
individual median weekly incomes had 2.5 times the
exposure to fast-food restaurants compared to those
living in districts with the highest incomes. However, in
a recent study based on data from Glasgow Scotland,
Macintyre et al.20 found that the likelihood of the
presence of an out-of-home eating outlet was lower in
deprived neighborhoods.
Systematic differences by race, ethnicity, or income
levels in the local-area availability of full-service and
fast-food restaurant options may put different groups at
different levels of risk for sustaining a healthy diet.
Based on a national sample (full census excluding ZIP
codes that are P.O. boxes and those with a population
of less than 300) of 28,050 ZIP codes in the U.S. that
cover a population of 280,675,874 people, this study
used multivariate analyses that controlled for population, urbanization, and region to examine associations
between local-area racial, ethnic, and income characteristics and the availability of full-service and fast-food
restaurants. This study also examined the extent to
which the proportion of available fast-food restaurants
out of the total number of available restaurants differed
by community characteristics.
October 2007

Methods
Restaurant Outlet Measures
Data on full-service and fast-food restaurant outlets were
drawn from a national business list developed by Dun and
Bradstreet (D&B).21 This list was obtained through the use of
D&B MarketPlace software. MarketPlace contains information on more than 14 million businesses in the U.S. and uses
the following sources to help update its database quarterly:
telecenters to update and verify their data; Yellow Page
directories that are matched against its database to identify
new businesses; news and media sources that are monitored
daily to identify businesses that have merged, been acquired,
closed, or claimed bankruptcy; government registries to identify business registration information; and, websites, including its own where businesses have the ability to review and
update their own information. D&B utilizes “match grade”
technology to consolidate multiple business listings into one
complete record. This matching technology ensures that
there are no duplicate entries of the same business and that
data are not matched to the wrong business. D&B also assigns
each business a unique numerical identifier to ensure validity
of its data over time. This nine-digit number is never recycled
and allows D&B to easily track changes and updates for all
businesses contained in its database. MarketPlace allows sorting by multiple criteria such as ZIP code and Standard
Industry Classification (SIC) codes with SIC code searches for
specific types of businesses available at varying levels of
specificity. This study drew on the primary SIC code listing in
creating the list of outlets used for this analysis.
Restaurant outlet data for the year 2000 available from
D&B under the 4-digit classification of “Eating Places” were
used. Fast-food restaurants were defined by the full set of
8-digit SIC codes (excluding coffee shops) that fell under
“fast-food restaurants and stands” plus the two 8-digit SIC
codes for chain and independent pizzerias. Nonfast–food
restaurants, referred to as full-service restaurants, were defined as the total number of “Eating Places” minus fast-food
restaurants and excluding coffee shops; ice cream, soft drink
and soda fountain stands; caterers; and contract food services.
A total of 259,182 full-service restaurants and 69,219 fast-food
restaurants were retrieved from the D&B database.
Across the 28,050 ZIP codes in the sample, approximately 78% of ZIP codes had at least one restaurant. The
sample of 21,976 ZIP codes with at least one restaurant was
used in the analyses that examined fast-food restaurant
availability as a proportion of total restaurants. Table 1
shows that ZIP codes had, on average, 12.9 restaurants of
which 2.5 (or 19.1%) were fast-food restaurants and 10.4
were full-service restaurants.

Census Bureau Population, Socioeconomic Status (SES),
and Control Measures
Census Bureau neighborhood population and socioeconomic
data along with measures of urbanization and region were
matched to the outlet density data for each of the 28,050 ZIP
codes based on census ZIP code tabulation areas.22,23 The ZIP
code sample represented in this study was the full census of
ZIP codes excluding postal office box addresses and ZIP
codes that had a population of fewer than 300 people (the
sample of 28,050 ZIP codes accounted for 99.8% of the U.S.
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Table 1. Summary statistics: outcome variables
Mean number of outlets

Full sample
(N⫽28,050)

Total restaurants

Full-service
restaurants

Fast-food
restaurants

12.9046 (21.0710)

10.4369 (17.4011)

2.4677 (4.2141)

Proportion of fast-food restaurants out
of total restaurants

Sample of ZIP codes that have
at least one restaurant

All ZIP codes
(Nⴝ21,976)

Urban areas ZIP
codes (Nⴝ4,272)

0.1550 (0.1827)

0.1931 (0.1187)

Notes: Standard deviations are shown in parentheses.

population). The following variables were drawn from the
2000 Census.
Race/ethnicity. Racial composition of the ZIP code was defined by three categories: predominantly white (population
of 70% or greater white), predominantly black (population of
70% or greater black), or racially mixed (population less than
70% white and less than 70% black). Ethnicity was defined by
a dichotomous variable of predominantly Hispanic if the ZIP
code had a Hispanic population of ⱖ70%. In the ZIP codes
used in this study, the majority (75%) of the U.S. population
base was white, while African Americans made up about 12%
of the population. On average, 12.5% of the population was
Hispanic. Table 2 shows that approximately 69% of ZIP codes
had a predominantly white population, 4% had a predominantly black population and 28% were racially mixed. Among
all ZIP codes, 3% were predominantly Hispanic.
Income. The income variable was defined by median household income. Dichotomous indicators were created for each

income quintile category. Table 2 shows that median household income averaged about $45,000 across ZIP codes. Across
the 28,050 ZIP codes, the income quintiles had the following
income cut-offs: low income (less that $29,066), near-low income (ⱖ$29,066 and ⬍$34,291), middle income (ⱖ$34,291
and ⬍$40,049), near-high income (ⱖ$40,049 and ⬍$49,905),
and high income (ⱖ$49,905). Note that the income quintile
cut-off values differed for the subsample of ZIP codes with a
positive number of restaurants.
Control variables. For each ZIP code, total population size
was included. ZIP codes were populated, on average, by about
10,000 people. In addition, for each ZIP code, a variable was
added to describe its degree of urbanization. In the Census
2000, urban areas were defined by two types— urbanized
areas and urban clusters. Urbanized areas were defined by an
urban nucleus of 50,000 or more people with a population
density of 1000 persons per square mile. Urban clusters
consisted of densely settled areas with a population of at least
2500 but less than 50,000 persons. The remaining non-urban
areas were defined as rural nonfarm and rural farm per the
census farm definition. In this paper, these definitions were
used to create four urbanization categories: urban (urbanized
area), suburban (urban cluster), rural (rural nonfarm), and
farm (rural farm). These variables were defined by the
percentage of the ZIP code’s population that fell into each
category based on aggregations of block groups and census
blocks. Finally, region (South, West, Midwest, and Northeast)
was also controlled.

Analysis
Multivariate analyses were used to examine the availability of
full-service and fast-food restaurants and associations with
neighborhood characteristics on race, ethnicity, and income,
with additional controls for population size, urbanization,
and region. Given the count nature of the outlet density

Table 2. Summary statistics of census variables
Sample of ZIP codes that have at least one
restaurant
Variables

Full sample
a

Median household income (in $1,000)
Racea %
Predominantly white
Predominantly black
Racially mixed
Ethnicitya (predominantly Hispanic) %
Population
Urbanization %
Urban
Suburban
Rural
Farm
Region %
Northeast
Midwest
South
West
Number of ZIP codes (N)

All ZIP codes

Urban area ZIP codes

44.83 (17.12)

44.99 (17.14)

45.52 (18.42)

69.0
3.5
27.5
2.8
10,006.27 (13,423.91)

68.7
3.6
27.7
2.9
12,391.94 (14,231.46)

50.8
7.5
41.8
4.5
25,046.53 (17,205.68)

29.9
9.7
56.1
4.3

36.8
11.6
48.3
3.3

18.3
30.7
35.2
15.9
28,050

19.5
29.8
34.0
16.6
21,976

—
—
—
—
29.9
20.9
29.0
20.2
4,272

Notes: Standard deviations are shown in parentheses.
a
Variables are population weighted.
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dependent variables, negative binomial count models were
estimated to examine the association between the number of
available restaurant outlets and the racial, ethnic, and SES
composition of the ZIP code, including the additional control
variables. All variables were included in the regression models
simultaneously. Poisson models were also estimated, but due
to the overdispersion of the data, the negative binomial
models were more appropriate. Next, a multivariate ordinary
least squares (OLS) regression model was estimated to examine similar associations with the proportion of fast-food
restaurants out of total restaurants in the ZIP code. These
latter OLS models were estimated for the full sample and the
urban subsample. To further assess the findings, simulations
of the relative availability of fast-food restaurants based on the
significant OLS regression results were performed for communities with different racial compositions and income levels.

Results
The results from the multivariate analyses on the availability of full-service and fast-food restaurants are presented in Table 3. The results show that compared to
high-income neighborhoods, ZIP codes falling into
lower-income quintiles had more restaurants, in particular for near-low- and middle-income neighborhoods.
Compared to high-income neighborhoods, full-service
restaurants were 1.24 and 1.22 times more readily
available in near-low- and middle-income neighborhoods, respectively. Similar patterns were found for
fast-food restaurants. The number of available fast-food
restaurants was 1.19, 1.28, 1.34, and 1.24 times greater

in near-high-, middle-, near-low- and low-income neighborhoods compared to their high-income counterparts.
These results are consistent with findings from earlier
studies for limited geographic areas.16,18,19
Controlling for all other variables, there were significant differences in restaurant availability by the racial
composition of the neighborhood. The availability of
full-service and fast-food restaurants in predominantly
black neighborhoods was 58.2% and 59.3%, respectively, of that in predominantly white neighborhoods.
Racially mixed neighborhoods also had significantly
fewer restaurants of both types, but to a lesser degree
than predominantly black neighborhoods. These results are similar to the findings by Morland et al.16 who
found fewer available full-service and fast-food restaurants in predominantly black versus predominantly
white neighborhoods. However, the results in the
present study differ from the findings by Block et al.17
who found greater availability of fast-food restaurants in
census tracts with higher proportions of black residents. However, the mean percentage of black residents in the census tracts examined in the Block et al.17
study was 60.6%, almost five times the national average
and while their geographic sample was restricted to
reflect an urban and residential area, their regression
model did not explicitly account for population size.
By ethnicity, there were significantly fewer restaurants available in predominantly Hispanic neighborhoods, which had 60.9% the number of available

Table 3. Availability of full-service and fast-food restaurants
Negative binomial regression: incidence-rate ratios
(95% CI)
Full-service restaurants
Income
Low
Near low
Middle
Near high
Race
Predominantly black
Mixed races
Ethnicity (predominantly
Hispanic)
Population (in 1000s)
Urbanization
Suburban
Rural
Farm
Region
Midwest
South
West
Constant
Number of observations

Fast-food restaurants

OLS regression: proportion of fast-food
restaurants out of total restaurants (SE)
All ZIP codes

Urban area ZIP codes

1.1203** (1.076, 1.167)
1.236** (1.189, 1.284)
1.223** (1.178, 1.269)
1.145** (1.105, 1.186)

1.235** (1.175, 1.297)
1.336** (1.275, 1.399)
1.278** (1.224, 1.335)
1.194** (1.147, 1.243)

0.006 (0.004)
0.004 (0.004)
0.002 (0.004)
0.005 (0.004)

0.010 (0.006)
0.023** (0.006)
0.020** (0.006)
0.012* (0.006)

0.582** (0.535, 0.632)
0.899** (0.870, 0.929)
0.609** (0.553, 0.671)

0.593** (0.541, 0.650)
0.891** (0.859, 0.925)
0.558** (0.501, 0.622)

0.010 (0.009)
0.005 (0.004)
⫺0.015 (0.010)

0.028** (0.008)
⫺0.004 (0.004)
0.001 (0.011)

1.049** (1.047, 1.050)

1.047** (1.046, 1.048)

0.001** (0.0001)

1.344** (1.282, 1.409)
0.215** (0.207, 0.224)
0.004** (0.003, 0.005)

1.768** (1.679, 1.862)
0.142** (0.135, 0.150)
0.0003** (0.0002, 0.0006)

0.040** (0.005)
⫺0.074** (0.004)
⫺0.318** (0.025)

—
—
—

1.284** (1.230, 1.341)
1.434** (1.378, 1.492)
1.069** (1.021, 1.119)
—
28,050

0.036** (0.004)
0.042** (0.004)
0.007 (0.004)
0.155** (0.004)
21,976

0.066** (0.005)
0.060** (0.005)
0.020** (0.005)
0.143** (0.005)
4,272

0.979 (0.945, 1.014)
0.986 (0.955, 1.019)
1.052 (1.013, 1.093)
—
28,050

0.0001 (0.0001)

Note: For the negative binomial regressions, this table reports estimated coefficients (␤i) transformed to incidence-rate ratios (e␤i).
*statistical significance at the 5% level; **statistical significance at the 1% level.
CI, confidence interval; OLS, ordinary least squares; SE, significant error.
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full-service restaurants and 55.8% the number of fastfood restaurants compared to non-Hispanic neighborhoods. Suburban neighborhoods had 1.34 times the
number of full-service-restaurants and 1.77 times the
number of fast-food restaurants compared to urban
areas. As expected, rural and farm areas had substantially fewer available restaurants compared to urban
areas.
Turning to the relative availability of fast-food restaurants, the results from the OLS regressions on the
proportion of fast-food restaurants among total restaurants for the full sample and for the subsample of ZIP
codes in urban areas are presented in the last two
columns of Table 3. Focusing first on the full sample,
the regression estimates revealed no significant differences in the relative availability of full-service and
fast-food restaurants by income, race, or ethnicity.
However, turning to the results for ZIP codes in urban
areas only, the regression estimates showed significant
differences in the relative availability of fast-food restaurants by the racial and SES composition of the neighborhood. The results showed that near-low-, middle-,
and near-high-income neighborhoods had a statistically
significantly higher proportion of fast-food restaurants
compared to their high-income counterparts. By race,
while predominantly black neighborhoods were found
to have significantly fewer restaurants of all types in
urban areas (not shown in the tables for the urban
sample), such predominantly black urban neighborhoods had a statistically significantly higher proportion
of fast-food restaurants among all available restaurants
compared to predominantly white urban neighborhoods. The relative availability of fast-food restaurants,
however, was not found to differ statistically significantly across racially mixed versus white neighborhoods
or predominantly Hispanic versus nonpredominantly
Hispanic neighborhoods.
On the basis of the significant regression coefficient
estimates in the urban sample, a series of simulations
were undertaken in which differences in the proportion of fast-food restaurants among total restaurants
were examined according to different neighborhood
income and racial characteristics. Evaluated at the
mean, the model predicted the relative availability of
fast-food restaurants among total restaurants to be
19.31%. Examining differences across income, the relative availability of fast-food restaurants among total
restaurants increased moderately by 12.6% when moving from a high-income neighborhood (18.00%) to a
near-low-income (20.27%) community. The proportion
of fast-food restaurants out of total restaurants increased by 14.3% when moving from a predominantly
white neighborhood (19.27%) to a predominantly
black neighborhood (22.03%). Simulations of moving
from a high-income and predominantly white neighborhood to a near-low-income and predominantly
black neighborhood showed that the proportion of

fast-food restaurants increased by 28.0% (from 17.96 to
22.99%).

Discussion
Based on the national analysis of restaurant availability
in all ZIP codes with a population greater than 300, this
study found that high-income neighborhoods had
fewer numbers of available full-service and fast-food
restaurants compared to all other lower income categories. Near-low- and middle-income neighborhoods
were found to have the highest number of available
restaurants with 1.24 and 1.22 times the number of
full-service restaurants and 1.34 and 1.28 times the
number of fast-food restaurants compared to highincome neighborhoods. By race and ethnicity, predominantly black neighborhoods and racially mixed versus
white and Hispanic versus non-Hispanic neighborhoods were found to have significantly fewer restaurants of all restaurant types. In particular, predominantly black neighborhoods were found to have only
58.2% and 59.3%, respectively, of the number of available full-service and fast-food restaurants in predominantly white neighborhoods. Predominantly Hispanic
neighborhoods had 60.9% and 55.8% the number of
available full-service and fast-food restaurants compared to non-Hispanic neighborhoods. No statistically
significant differences were found in the relative availability of fast-food versus full-service restaurants by
income, race, or ethnicity in the national sample.
However, moderate differences were found to exist
in the relative availability of fast-food versus full-service
restaurants in the subsample of urban ZIP codes;
near-low, middle-, and near-high- versus high-income
neighborhoods and predominantly black versus white
neighborhoods were found to have higher proportions
of fast-food restaurants among total restaurants. The
latter findings based on the urban subsample that
predominantly black neighborhoods have a higher
proportion of fast-food restaurants may compound
barriers shown to exist in accessing healthful foods due
to the differential availability of food stores by race.
Several studies have found that neighborhoods with
higher proportions of black residents had fewer available supermarkets,16,24 –26 which, compared to smaller
grocery stores and convenience stores, have been
shown to offer more healthful foods.27,28
The study is subject to several limitations: First, it is
cross-sectional, and the reported associations do not
account for potential selection effects. Second, the
reported associations do not account for potential
differences in zoning across ZIP codes. Third, the
study is subject to measurement error due to potential inaccuracies in the commercial outlet density
data. And fourth, ZIP code area outlet density data
were matched with census-derived ZIP code tabula-
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Figure 1. Proportion of fast-food restaurants out of total
restaurants, 1997–2006. Data Source: D&B Marketplace
1997–2006. Authors’ calculations based on restaurant definitions used in this study.

tion area data which may result in potential spatiotemporal mismatches.29
Based on the restaurant definitions used in the study,
the number of fast-food restaurants in the U.S. doubled
over the last decade while the number of full-service
restaurants remained relatively constant. Figure 1
shows the related increase in the proportion of fastfood restaurants among total restaurants based on D&B
outlet density data from 1997 to 2006. Nationally, in
2006, fast-food restaurants made up roughly 30% of all
restaurants, up from 17% in 1997, an increase of 71%.
Most of this increase has occurred in the last 3 years.
This dramatic increase in the absolute and relative
availability of fast-food restaurants may be associated
with increased fast-food consumption and lower-quality
diets for the population as a whole. The extent to which
recent increases in the availability of fast-food restaurants differ by income and race warrants continued
investigation. Further, the question of causality in the
association between access to fast-food restaurants and
diet and weight outcomes remains an important area
for future research.
We gratefully acknowledge research support from the Robert
Wood Johnson Foundation through Bridging the Gap for
ImpacTeen.
No financial disclosures were reported by the authors of
this paper.
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Missed Opportunities
Local Health Departments as Providers of Obesity Prevention
Programs for Adolescents
Sandy J. Slater, PhD, Lisa M. Powell, PhD, Frank J. Chaloupka, PhD
Background: This study examined the availability of local health department programs related to youth
healthy eating, obesity control, and physical activity.
Methods:

Data were obtained in the spring and summer of 2003. Selection of communities was based
on a nationally representative sample of 8th-, 10th-, and 12th-grade students. Health
departments with jurisdiction over these communities were contacted. Information was
collected on departmental activities around healthy eating, weight loss, and physical
activity.

Results:

Results reveal that on average less than half the health departments surveyed provide,
support, or advocate for programs targeting these activities. While the majority of
informants indicated that these programs are of high priority, there is still an opportunity
for health departments to expand these types of services.

Conclusions: By increasing and expanding these programs and advocacy efforts, health agencies could
be an important resource in helping to curb the current obesity epidemic.
(Am J Prev Med 2007;33(4S):S246 –S250) © 2007 American Journal of Preventive Medicine

Introduction

T

he United States has been experiencing a growing trend in overweight and obesity among both
adults and youth over the past 20 years.1–3 The
problem has grown to such proportions that obesity is
second only to tobacco as the leading cause of preventable disease and death. Given recent trends, poor diet,
physical inactivity, and resulting obesity may soon overtake tobacco as the leading cause of death.4,5 Although
there has been some recent controversy on the magnitude of the health impact that obesity has on excess
mortality, there is still strong evidence that obesity is
associated with increased rates of mortality.6 Thorpe
et al.7 found that during 1987–2001, 27% of the growth
in healthcare spending was attributable to the increase
in obesity prevalence and increased spending on the
obese.
Chronic diseases are responsible for seven of every
ten deaths in the U.S.8 and being overweight or obese
increases the risk of many chronic diseases, such as
hypertension, type 2 diabetes, coronary heart disease,
stroke, and some cancers.9 Results of a survey, administered in January 2003 to local health departments
with jurisdiction over 37 million people (13% of the
From the University of Illinois at Chicago, Institute for Health
Research and Policy, Chicago, Illinois
Address correspondence and reprint requests to: Sandy J. Slater,
PhD, Senior Research Specialist, University of Illinois at Chicago,
Institute for Health Research and Policy, 1747 West Roosevelt Road,
Room 558, Chicago IL 60608. E-mail: sslater@uic.edu.

U.S. population), show that on average only 1.85% of
the health department’s overall budgets was spent on
chronic disease–related programs.10 The survey also
revealed that only half of responding health departments
had received any federal funding for chronic disease
programs; this represented only minimal amounts of
funding ($0.24 per capita).10
The risk of obesity varies by race, ethnicity, and
socioeconomic status (SES). Using cross-sectional data
collected annually from 1993 through 2003 for 8th and
10th graders, and from 1986 through 2003 for 12th
graders, researchers11 found significant differences in
the percent of racial and ethnic minorities and youth
with lower SES who were overweight and, particularly
among males, had less healthy lifestyle habits, which
included eating and exercise behaviors, as well as time
spent viewing television. Powell et al.12 found that
low-income and minority populations most at risk for
physical inactivity and obesity were likely to have access
to fewer outdoor physical activity–related settings.
These results are of particular concern because physical
activity and eating behaviors that youth develop in their
adolescence will most likely follow them into adulthood; maintaining regular physical activity and healthy
eating behaviors can reduce the risk of overweight and
obesity.
Although constantly evolving as new threats to the
nation’s health emerge, the responsibilities of public
health agencies fall primarily into three overarching
categories: (1) health promotion, (2) disease preven-
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tion, and (3) health protection.13 The public health
system is vast, with agencies at not only the federal and
state level, but also at the regional/district and local
level. In a survey of state health officers (N⫽47), 43% of
the respondents reported that their state had a regional
or district structure in place and over 80% responded
that local public health agencies served all areas of the
state.14 With the increasing threat that obesity poses to
future quality of life and preventable disease and death,
public health agencies at both the state and local level
could serve as resources for obesity prevention programs. Results of a study conducted by the National
Association of County and City Health Officials show
that 55% of local public health agencies include obesity
as part of their programmatic responsibilities.13 In
2000, the Centers for Disease Control and Prevention
(CDC) launched a state-based obesity prevention program that provides funding to 28 state health departments to develop and implement population-based
nutrition and physical activity interventions.9 The purpose of this study was to examine the availability of local
public health department programs related to adolescent healthy eating, obesity control, and physical activity. The results will provide evidence on what, if anything, health departments are doing to address these
issues, as well as help policymakers and public health
officials improve and/or better target these programs.

Methods
Sample
In 2003, ImpacTeen, a component of the Bridging the Gap:
Research Informing Healthy Youth Behavior Initiative (www.
impacteen.org, funded by The Robert Wood Johnson Foundation), developed a brief survey, targeted to local health
departments, that focused on the availability of programs
related to adolescent healthy eating, obesity control, and
physical activity. Data-collection activities were conducted at
219 sites surrounding a national sample of 8th-, 10th-, and
12th-grade schools participating in their second year of the
Monitoring the Future study (MTF), supported by the National Institute on Drug Abuse. MTF uses a multi-stage
sampling design to obtain nationally representative samples
of students.15 Site boundaries were defined as the area from
which each school drew the majority (at least 80%) of its
student population (school enrollment zone). School enrollment zones vary in size depending on the type of school, thus
some sites comprise multiple communities.
A total of 162 health departments were identified through
a combination of Internet searches and directories of local
health departments as having jurisdiction over the sites.
There were fewer health departments than sites because in
most cases a county or regional health department had
jurisdiction over a site and some sites were located in the
same counties. However, interviews were conducted with
multiple agencies for 26 sites. This happened when sites
encompassed multiple communities with multiple health
departments having jurisdiction over these communities or
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when the health department contracted out some of its
obesity-related services. In order to account for this in the
analyses, respondents’ answers were first weighted based on
the proportion of the population each community represented within the site and then aggregated to the site level.
Next, to account for the complex MTF multi-stage sampling
design, sampling weights were applied to adjust for differential selection probabilities.
Interviews were completed with 156 health department
informants who had jurisdiction over 215 of the total 219 sites
for a 96% response rate. Initial telephone contact was made
with the health department director to confirm jurisdiction.
Once jurisdiction was confirmed, the health department
director was then asked a screener question about the presence or support of programs related to adolescent healthy
eating, obesity control, or physical activity. A total of 105
respondents covering 151 (70%) of the sites indicated they
had some type of program related to at least one of these
areas. Respondents included health administrators, such as
directors of health promotion; health educators; and obesity
prevention directors; as well as registered nurses, nutritionists, and youth program coordinators.

Variables
Informants were asked about service provision (Table 1) and
whether their agency was involved in any advocacy activities
related to these programs. Advocacy was defined as engaging
in lobbying, raising awareness, working with schools, and
other interest groups, and by enacting new health regulations. Those who did provide support or advocate for these
types of programs also were asked about three separate
categories— healthy eating, obesity control, and physical
activity—that used a 5-point scale (ranging from much less
important to much more important) about how important
these activities were in comparison to other agency activities. To determine how the availability of these programs
related to the level of importance the agency placed on them
relative to other programs, scales of the individual questions
were created by summing the dichotomous variables for the
four topic areas: (1) health department provides or supports
healthy eating programs, (2) health department provides or
supports obesity control programs, (3) health department
provides or supports physical activity–related programs, and
(4) health department advocates for healthy eating and/or
physical activity–related community/school programs. Due to
the skewed distribution of responses (presence of programs
versus no programs offered), a dichotomous indicator variable of availability was created. Availability for Category One
was 87 of 145; Category Two was 76 of 144; Category Three
was 74 of 148; and, Category Four was 79 of 147 sites.

Statistical Analysis
Descriptive analyses and cross-tabulations were performed
using SAS version 9.1. For all analyses, weights were
included to account for the MTF-stratified sampling procedures. Z-scores were calculated to the test for significant
differences in the proportion of communities having any
presence of healthy eating, obesity control, and physical
activity programs.
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Table 1. Healthy eating, obesity control, and physical
activity programs for youth
Specific program/activity
Healthy eating programs for youth
Individual nutrition counseling
Group nutritional counseling
Health fairs or seminars on healthy
eating
Other healthy eating programs
Presence of any healthy eating
programs
Obesity control programs for youth
Group or peer weight loss programs
Parent education programs to
reduce obesity
Programs to manage type 2 diabetes
Summer camps for overweight
youth
Presence of any obesity control
programs
Physical activity programs for youth
Walking or bike clubs
Sports leagues, sports camps or
programs
Organized physical activity events
Training for teachers to provide
better PE
After-school physical activity
programs at schools
After-school physical activity
programs at public parks or
recreation centers
After-school physical activity
programs at community agencies
or religious institutions
Training for physical activity leaders
Walk to school programs
Other physical activity programs
Presence of any physical activity
programs

Provide/
support (%)

n

25
17
41

209
215
215

25
39

215
210

6
32

215
215

23
3

215
215

33

215

18
18

215
215

20
15

215
215

13

215

15

214

17

215

18
18
10
34

215
215
213
215

Percentages are based on respondents saying yes to presence of
programs.

Results
Two thirds of the informants interviewed indicated that
their health departments were doing something related
to healthy eating, obesity and physical activity. Table 1
presents results on the presence of these programs and
shows that fewer than half of the respondents indicated
availability/support for these types of programs. Table 2
presents the results and shows that in all but one
instance, fewer than a third of the respondents indicated involvement in advocacy activities. The proportion of communities having any type of healthy eating
versus obesity versus physical activity programs were
examined in an effort to determine if there were
significant differences in the availability of the three
target areas (results not shown). No significant differences were found. Informants were also asked how
important healthy eating, obesity control, and physical

activity programs were in relation to other health
department activities. The majority of informants indicated that all were either somewhat more or much
more important in relationship to other health department activities (74%, 75%, and 75%, respectively). In
contrast, only 11%, 14%, and 10% of respondents
indicated that these programs were somewhat less or
much less important, with the remaining informants
stating these programs were of equal importance to
other public health activities.
Cross-tabulations were run for four categories—
healthy eating, obesity control, physical activity and
advocacy activities for these programs—to determine if
the availability of programs offered was an indicator of
the level of importance placed on it by the agency (see
Table 3 for full results). Of the ten cross-tabulations
run, only four show statistically significant relationships
(bolded in Table 3).

Limitations and Conclusions
These data illustrate that although respondents indicated that obesity control activities were important in
relationship to other activities, the lack of programs
does not support this. This is not surprising given that
the allocation of resources has not kept pace with the
increased and competing demands on health departments.13 With the continually growing evidence showing that both healthy eating and physical activity are
effective at reducing overweight and obesity, which in
turn should reduce the burden chronic disease causes
in the U.S., it is important to consider many outlets,
including health departments, where this existing research can be turned into practice.16,17 Although health
departments are an important setting for disseminating
research findings related to obesity prevention, they may
lack the adequate infrastructure, including trained staff,
facilities, and funding to effectively offer these pro-

Table 2. Health department obesity prevention advocacy
activities
Specific program/activity

n

Advocates
for (%)

Healthy school meals
After-school physical activity programs
at schools
After-school physical activity programs
at public parks or recreation centers
Training for physical activity leaders
Walking or bike paths
Increased PE requirements
Improved training of PE teachers
Better quantity and quality of play
Walk to school programs
Safe street and sidewalk designs for
children to walk and bike

215
214

41
22

214

26

213
214
214
214
212
211
213

28
21
20
29
20
18
28

Percentages are based on respondents saying yes to advocating for
programs.
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Table 3. Cross-tabulations between level of importance of programs and presence of programs

Importance of

Healthy eating
programs
(HE) Nⴝ87 (%)

Obesity control
programs
(OC) Nⴝ76 (%)

Physical activity
programs
(PA) Nⴝ81 (%)

Healthy eating, obesity
control, and physical
activity advocacy activities
(HE/OC/PA) Nⴝ85 (%)

Healthy eating
Much more important
Somewhat more important
Of equal importance
Somewhat less important
Much less important
Obesity control
Much more important
Somewhat more important
Of equal importance
Somewhat less important
Much less important
Physical activity
Much more important
Somewhat more important
Of equal importance
Somewhat less important
Much less important

—
30 (34)
25 (28)
19 (22)
11 (13)
2 (3)
—
25 (29)
31 (36)
13 (15)
15 (17)
3 (3)
—
N/A
N/A
N/A
N/A
N/A

—
36 (47)
21 (28)
12 (15)
7 (10)
0 (0)
—
34 (44)
24 (31)
7 (10)
11 (15)
0 (0)
—
31 (41)
27 (36)
8 (11)
10 (12)
0 (0)

—
N/A
N/A
N/A
N/A
N/A
—
33 (40)
25 (30)
8 (11)
13 (17)
2 (2)
—
34 (42)
26 (31)
14 (17)
5 (6)
3 (4)

—
36 (42)
24 (28)
14 (17)
9 (11)
2 (2)
—
34 (40)
29 (34)
9 (11)
11 (13)
2 (2)
—
35 (40)
30 (36)
11 (13)
6 (7)
3 (4)

Bolded entries show statistical significance.
HE by healthy eating-chi-square 21.45 (p<0.001) N⫽145; OC by healthy eating-chi-square 4.26 (pⱕ0.37) N⫽144; HE/OC/PA by healthy
eating-chi-square 8.28 (p<0.10) N⫽147; HE by obesity control-chi-square 18.77 (p<0.001) N⫽145; OC by obesity control-chi-square 4.98
(pⱕ0.29) N⫽144; PA by obesity control-chi-square 6.27 (p⫽0.18) N⫽148; HE/OC/PA by obesity control-chi-square 4.02 (p⫽0.40) N⫽147; PA
by obesity control -chi-square 10.83 (p<0.05) N⫽144; PA by physical activity-chi-square 4.43 (p⫽0.35) N⫽148; HE/OC/PA by physical
activity-chi-square 4.08 (p⫽0.39) N⫽147.

grams16,18; the development of this infrastructure is
essential if health departments are to be successful in
conducting obesity prevention programs.17
The results of this study are limited in a number of
ways. First, there is only one year of data, therefore
trends in the availability of healthy eating, obesity, and
physical activity programs cannot be examined over
time. Second, although respondents were asked about
numerous types of programs, information was collected
only on the availability or support of these programs;
there was no detailed information about the programs
themselves or the level of resources allocated to these
programs. Finally, no specific information was collected
on local policy efforts related to obesity prevention.
Respondents were asked about their advocacy activities
related to healthy eating, obesity, and physical activity,
which included local policy efforts. It was not possible
to disentangle efforts to enact new local policies from
other advocacy efforts.
Local public health departments are typically available in all areas of a state,14 making them a good,
accessible, and affordable resource for most of the
population. This is important given the significant
differences in the risk of obesity by race, ethnicity, and
SES.11 Although the findings of this study show fewer
than half of the local health departments surveyed had
some type of healthy eating, obesity control, or physical
activity program, more recent research13 indicates that
as of 2005 approximately 55% of local health departments undertook some type of obesity prevention acOctober 2007

tivity. This growth could be attributed to the increased
attention and funding9 given to this growing problem
in recent years.
There is still much that can be learned about what
health departments are doing to address the issue of
obesity. Future research could examine what causes
health departments to offer these types of programs,
how resources are allocated to these programs, what
is the organizational capacity/infrastructure of these
agencies in relation to obesity prevention, and, who
uses the programs or what is the program’s reach in the
community. This survey helped shed some light on the
types of healthy eating, obesity control, and physical
activity related programs offered by local health departments, and provides a starting point on examining the
role that local health departments can play in obesity
prevention.
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wish to thank members of the ImpacTeen Research Group
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Adolescent Exposure to Food Advertising
on Television
Lisa M. Powell, PhD, Glen Szczypka, BA, Frank J. Chaloupka, PhD
Background: Television viewing is hypothesized to contribute to obesity among children and adolescents
through several mechanisms that include the displacement of physical activity, snacking
while watching TV, and the influence of food advertising.
Methods:

This study drew on television ratings to examine the distribution of food advertising
exposure among adolescents aged 12 through 17 based on 170 top-rated shows across
network, cable and syndicated TV stations over the 9-month period from September 2003
to May 2004. A total of 238,353 30-second equivalent advertisements on the top-rated shows
were assessed. Each advertisement was weighted by its rating to measure actual exposure to
advertisements.

Results:

The results showed that among total nonprogram content time, food-related products
accounted for roughly one fifth of advertising exposure. Excluding TV promotions and
public service announcements, as a proportion of all product advertising, total food-related
advertising made up 26% of advertised products viewed by adolescents. By race, the
proportion of advertising exposure to food products was 14% greater for African-American
versus white adolescents and total exposure to food advertising would be even larger for
African-American teens given that, on average, they watched more TV. Fast food was the
most frequently viewed food product category comprising 23% of all food-related
advertisements among adolescents.

Conclusions: Food ads made up just over one quarter of TV ads viewed by adolescents with the most
commonly viewed products of fast food, sweets, and beverage products well within the
reach of their own purchasing power.
(Am J Prev Med 2007;33(4S):S251–S256) © 2007 American Journal of Preventive Medicine

Introduction

A

merican adolescents are often overweight, fail
to meet dietary recommendations, and watch
several hours of television (TV) per day. Obesity rates (age- and gender-specific body mass index
[BMI]ⱖ95th percentile) among American adolescents
aged 12 through 19 reached 17.4 % in 2003–2004. By
race, obesity rates were 21.8% among non-Hispanic
African-American youths, 16.3% among Mexican Americans, and 17.3% among non-Hispanic white adolescents.1 Further, a number of studies suggested that
American youths consume too much dietary fat and
sugar and that fruit and vegetable consumption and
micronutrient intake is low compared with the United
States Department of Agriculture (USDA) dietary
recommendations.2–5
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Adolescents were estimated to watch on average just
over 3 hours of television per day in 2004 –2005.6,7 The
amount of TV viewing among adolescents was found to
differ by race. Among a sample of children and teenagers aged 8 –18 years, African-American youths were
found to spend 48% more time watching TV daily
compared to their white counterparts.6 African-American
teens aged 12–17 watched on average approximately 40%
more TV during prime-time hours and approximately
95% more TV during the daytime (Monday–Friday, 10
8
AM– 4:30 PM) compared to nonblack youths. In addition, programming choices in African-American households also were distinct to those among non-AfricanAmerican audiences.8
Poor dietary practices and related overweight among
adolescents begs the question as to whether exposure
to TV food advertising may be a contributing factor to
these outcomes. This was the key focus of the recent
Institute of Medicine9 report that provided a comprehensive examination of food advertising to children
and youth. The report concluded that there is strong
evidence for children aged 2–11 that television advertising influenced short-term food consumption patterns and moderate evidence that it influenced usual
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dietary intake, but there was insufficient corresponding
evidence for teens aged 12–18. With respect to health,
the report concluded that there was strong evidence for
both children aged 2–11 and adolescents aged 12–18
that exposure to television advertising was significantly
associated with adiposity.9 However, assessing a causal
relationship between exposure to food advertising and
obesity is difficult. Television viewing is hypothesized to
contribute to obesity among children and adolescents
through several mechanisms that include the displacement of physical activity, snacking while watching TV,
and the influence of food advertising. Thus it is difficult
to quantify the effect of advertising on obesity because of its interrelatedness with sedentary activity
and snacking while watching. TV viewing itself also
may be endogenous to youth overweight and crosssectional studies are unable to determine causality.10
Several studies have linked television viewing with
obesity among adolescents,11–14 but have not disentangled the causal pathways.
No study to date has examined the content of
advertising exposure specifically among adolescents,
but several have done so for children. Assessing the
extent of food advertising and the types of food products advertised on children’s programming, a number
of content analyses of advertisements have focused
primarily on Saturday morning programming15–17 with
other analyses incorporating afternoon and primetime
viewing hours18 –20 and one study to date has used
ratings data for children aged 2–11.21 These studies
found that the proportion of food advertising ranged
from 27% to 58% of total nonprogram content time
and 36% to 71% of product advertising time.15–17,19,21
The proportion of food advertising for cereal ranged
from 28% to 49% and the proportion for candy and
snacks ranged from 21% to 34%.15–19,21 Estimates of
the distribution of food advertising among children
aged 6 –11 years found 15% of ads to be for cereal and
bread with estimates for candy/sweets and soft drinks at
44%.20 A recent study focused its content analyses on
differences in food advertisements aired on predominantly African-American versus general audience television stations during after-school programming and
found statistically significantly more food and beverage
commercials aired on Black Entertainment Television
(BET) compared to Warner Brothers (WB) and the
Disney Channel.22 Other studies have also found a higher
proportion of food advertising on African-American versus general audience primetime programming.23,24
This study drew on television ratings to examine the
distribution of food advertising exposure among adolescents aged 12 through 17 based on 170 top-rated
shows across network, cable and syndicated TV stations
over the 9-month period from September 2003 to May
2004. A total of 238,353 30-second equivalent advertisements on the top-rated shows were assessed. To examine differences in exposure to food advertising by race,

we similarly assessed a total of 267,189 advertisements
on the top-rated shows among white adolescents and a
total of 253,885 advertisements on the top-rated shows
among African-American teens aged 12–17. Using ratings data for each commercial, the distribution of
exposure to nonprogram content time was classified
across six mutually exclusive categories that include:
(1) food products, (2) restaurants, (3) fast food,
(4) other (non-food) products, (5) public service announcements (PSAs), and (6) TV promotions. The
distribution of exposure to total food-related advertising was then examined across seven broad food categories and at a more disaggregated level highlighting
the distribution rates for the top 25 food product
categories.

Methods
Television show ratings from Nielsen Media Research (NMR)
for adolescents aged 12 through 17 years were used to select
the following top-rated youth programming: (1) the 60
top-rated broadcast network series shows; (2) the 60 top-rated
cable network series shows; (3) the 30 top-rated syndicated
series shows; (4) the 10 top-rated broadcast network specials;
and, (5) the 10 top-rated cable network specials. Based on this
programming selection, we acquired monthly ratings from
NMR on every advertisement that appeared during the
9-month period from September 2003 through May 2004.
Standardized to a 30-second ad, these data amounted to a
total of 238,353 advertisements aggregated over the 9-month
period. The sample used in this study reflects the vast majority
of the programming viewed by American adolescents. Cable
and broadcast shows that fell below the 60-show cut-off used
in this study consisted of shows viewed, on average, by less
than 2.3% and 1%, respectively, of adolescents aged 12–17.
Thirty-eight percent of the sample of top-rated network
series for adolescents aged 12–17 were from broadcast networks and 62% were from cable networks. Cable TV exposure
was made up predominantly from MTV (40%), Nickelodeon
(29%), Cartoon Network (TOON) (20%), and ABC Family
(FAM) (7%), with Spike TV (SPK), Nick at Night (NAN), TBS
Superstation (TBSC), TBS, and Country Music Television
(CMT) making up the last 4%. The distribution of top-rated
TV viewing across broadcast networks was composed as follows: FOX (34%), CBS (15%), WB (15%), ABC (14%), NBC
(13%), and UPN (8%).
Samples by race, based on the same sampling procedure as
for the full sample, contained 267,189 30-second equivalent
advertisements on the top-rated shows among white adolescents aged 12–17 and a total 253,885 30-second equivalent
advertisements on the top-rated shows among African-American adolescents aged 12–17. Among African-American adolescents, the distribution of cable network viewing was composed of BET (38%), TOON (37%), Nickelodeon (20%),
MTV (3%), and SPK and TBS totaling 2%, while the distribution across broadcast network TV was composed of UPN
(33%), WB (29%), FOX (22%), ABC (11%), NBC (3%), and
CBS (2%). For white adolescents the distribution of viewing
across cable TV was composed of MTV (37%), Nickelodeon
(25%), FAM (17%), and TOON (13%), with SPK, NAN,
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TBSC, TBS, and CMT making up the last 8%. The distribution of TV viewing for white adolescents across broadcast
networks was comprised as follows: FOX (33%), ABC (18%),
CBS (16%), WB (15%), NBC (14%), and UPN (4%).
Nielsen Media Research assigned each product advertisement a product classification code (PCC) that identified it
with a product category. Each of the product categories had
a corresponding aggregated major group PCC and industry
group PCC along with a PCC description. The structure of
product classification codes used by NMR is based on that
used by the Publisher’s Information Bureau.25 In this sample,
the food advertisements fell into a total of 103 product
categories made up from a total of 616 distinct food product
brands. The non–fast-food restaurant and fast-food restaurant
product categories were single categories at both the product
and group level. Several distinct product categories have
common product groups. For example, the single product
categories of candy, candy bar, and chewing gum all had a
corresponding product group category of “candy and gum.”
The PCC codes, descriptions, and major group categories
provided a clear characterization of items that were cereal,
sweets, snacks, or beverages. The remaining products were
classified as other.
Using the ratings data associated with each commercial,
actual advertisement exposure was distinguished, rather than
giving all advertisements equal weight based simply on the
airing of the commercial. Ratings provided an estimate of the
percentage of households with televisions watching a program or advertisement over a specified time interval. To
assess the ratings of an advertisement among the U.S. adolescent audience, this study used targeted ratings points (TRPs),
which estimate the reach and frequency of advertising to
adolescents aged 12–17 years. For example, a commercial
with 80 TRPs per month was estimated to have been seen an
average of one time by 80% of adolescents aged 12–17 years
over the 1-month period. The TRPs in these analyses
weighted each advertisement by its rating to provide a measure of overall exposure. The monthly ratings on advertisements were aggregated over the 9-month period.
The distribution of exposure to nonprogram content time
was classified across six mutually exclusive categories including:
(1) food products, (2) non–fast-food restaurants, (3) fast-food
restaurants, (4) other (nonfood) products, (5) PSAs, and

(6) TV promotions. We then examined the distribution of
exposure to total food advertising (food products, non–fastfood restaurants and fast-food restaurants) by separate food
product categories that included cereal, snacks, beverages,
candy, fast-food restaurants, non–fast-food restaurants, and
other food products. Finally, we examined advertising of food
product categories at a more disaggregated level, highlighting the distribution rates for the top 25 food product categories. In our analyses by race, we tested whether the observed
differences were statistically significant.

Results
The distribution of nonprogram content time exposure
among the mutually exclusive categories of food products, non–fast-food restaurants and fast-food restaurants, other product advertising, PSAs, and TV promotions for adolescents aged 12–17 along with separate
exposure estimates for African-American and white
adolescents are shown in Table 1. These data revealed
that approximately one fifth (19.6%) of all national
nonprogram content time exposure for adolescents
aged 12–17 (20.4% for African-American and 18.7% for
white adolescents) was food-related. Just over one fifth
(21.9%) of total exposure among adolescents was to TV
promotions; TV promotions made up roughly one
quarter of nonprogram content time seen by AfricanAmerican teens whereas they comprised just over one
fifth of ads seen by white teens.
Excluding TV promotional advertising and PSAs,
Table 1 shows that as a proportion of all product
advertising, total food (food, restaurant, and fast-food)
advertising made up 25.7% of product advertising (27.9%
for African-American youths and 24.5% of product
advertising among white adolescents). While the proportion of advertising exposure to food products was
3.4 percentage points (or 14%) greater for AfricanAmerican versus white adolescents, total exposure to
food advertising would have been even larger for

Table 1. Distribution of exposure to television nonprogram content time and advertising among adolescents aged 12–17 (%)
All adolescents

Food products
Non-fast-food restaurant
Fast-food restaurant
Food subtotal
Other products
Product subtotal
PSAs
TV promos
Total

African-American adolescents

White adolescents

Total nonprogram
content time

Product
ads

Total nonprogram
content time

Product
ads

Total nonprogram
content time

Product
ads

14.0
1.1
4.6
19.6
56.9
76.5
1.6
21.9
100

18.3
1.5
6.0
25.7
74.3
100
Excluded
Excluded
NA

14.8*
1.1
4.4
20.4*
52.8*
73.2
1.4
25.3*
100

20.2*
1.6**
5.9*
27.9*
72.1*
100
Excluded
Excluded
NA

13.2
1.2
4.4
18.7
57.9
76.6
1.7
21.7
100

17.2
1.5
5.8
24.5
75.5
100
Excluded
Excluded
NA

* and ** indicate that the distribution of exposure to the given item for the African-American is significantly different at p⬍0.01 and p⬍0.05,
respectively, from the distribution for the corresponding item in the respective column for white adolescents.
Subtotals may not add up due to rounding.
PSA, public service announcements.
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African-American teens, given that, on average, they
watched more TV.
Categorizing food advertising into seven broad food
groups that included candy, cereal, beverages, snacks,
fast-food restaurants, non–fast-food restaurants, and
other foods, Figure 1 shows that fast-food was the most
frequently viewed food product category, composing
23% of all food-related advertisements among adolescents. After fast food, advertisements for sweets and
beverages made up 22% and 17%, respectively, of food
ads. Next, cereal, snacks, and non–fast-food restaurant
ads each made up 11%, 9%, and 6% of total food ads,
respectively.
Table 2 reports exposure for the top 25 food product
categories among total food advertising for adolescents

Table 2. Distribution of exposure to top 25 food product
categories among total food product advertising for
adolescents aged 12–17, all teens and by race (%)

Food product category

AfricanAmerican
All teens teens
White teens

Fast-food restaurants
23.1
Cereals
11.5
Candy
7.2
Regular soft drinks
6.0
Candy bars
5.9
Non–fast-food restaurants 5.8
Chewing gums
4.8
Fruit drinks
3.3
Snacks
3.3
Drinks—isotonic
3.0
Yogurt
2.4
Potato chips
1.7
Milk
1.7
Cookies
1.7
Waffles—frozen
1.4
Tortilla chips
1.3
Entrees—frozen
1.3
Snack bar
1.2
Crackers
0.9
Entrees—prepared
0.9
Fruit juices
0.8
Pastry
0.8
Soup—condensed
0.7
Drink mix
0.5
Pasta dinners
0.5

21.5
14.6
8.2
5.0
6.3
5.6
4.3
3.1
4.2
1.9
2.8
1.4
1.2
2.1
2.0
0.8
1.2
1.4
1.1
1.0
0.3
1.0
0.9
1.0
0.6

23.6
10.2
7.0
6.2
5.5
6.2
5.0
3.7
2.9
3.0
2.3
1.8
1.8
1.5
1.2
1.4
1.4
1.2
0.8
0.8
1.1
0.7
0.6
0.5
0.4

Note: The differences in the distribution of exposure for AfricanAmerican and white adolescents for each of the 25 top food product
categories are statistically significant at p⬍0.01.

Figure 1. Distribution of advertising exposure by food. Notes:
Candy includes: breath mints, candy, candy bar, chewing
gum, cookie dough, cookies, cupcakes, frozen novelties,
gelatin (mix and prepared), ice cream, ice cream novelties,
pastry, pudding (mix and prepared) and snack cakes. Cereal
includes: cereal and oatmeal. Beverages include: bottled
water, cocoa mix, coffee, regular and diet soft drinks, dink
mix, isotonic drinks, noncarbonated drinks, fruit drinks, fruit
juices, iced coffee and tea, iced tea mix, milk, milk shake, and
vegetable juice. Snacks include: crackers, nuts, popping corn,
potato chips, rice cakes, snack bar, snacks, tortilla chips.
Other includes: artificial sweetener, baby foods, bacon, baking chocolate, baking mix, baking soda, beans, beef, bread,
buns, butter, cheese, cooking oil, cream cheese, dairy pdts,
dips, dough, eggs, entrees (frozen and prepared), food
products, French fries, French toast-frozen, gravy, hot dogs,
infant formula, luncheon meat, margarine, marinade, mayonnaise, mustard, non-dairy creamer, non-stick spray, pasta dinners, pasta sauce, peanut butter, pickles, pizza-frozen, pork,
preserves, rice mix, salad dressings (bottled and mix), sauce
(salsa, barbecue, hot, steak, Worcestershire), sausage, seafood,
seasoning, soup-condensed, soup (ready to serve), sour cream,
syrup, vegetables-canned, waffles-frozen, whipped topping, and
yogurt.

aged 12–17 with separate estimates by race for AfricanAmerican and white teens. As shown in Figure 1,
fast-food restaurants ranked the highest, comprising
23.1% of total ads. This held for both racial groups,
with fast-food ads comprising 21.5% and 23.6% of total
food advertising exposure for African-American and
white adolescents, respectively. At a disaggregated level,
cereal was the next most frequently viewed single food
product category, making up 11.5% of food ads (14.6%
of food ad exposure among African-American teens
and 10.2% among white teens).
Examining candy and sweets at the disaggregated
level, candy made up 7.2% of food ads, followed
by candy bars (5.9%), chewing gum (4.8%), cookies
(1.7%), and pastry (0.8%). Each of these candy and
sweets categories (with the exception of chewing
gum) made up a greater proportion of food ads
among African-American versus white teens. In terms
of beverages, regular soft drinks comprised 6.0%
of food ads (5.0% and 6.2% of ads seen by black
and white adolescents, respectively), while milk accounted for only 1.7% (1.2% for African-American and
1.8% for white teens) of all food ads seen by
adolescents.
Given that fast food restaurant ads were the most
frequently viewed food-related product category, the
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Table 3. Distribution of fast-food restaurant advertising by
company name seen by adolescents aged 12–17, all teens
and by race (%)

Parent company

All teens

AfricanAmerican
teens

Burger King
McDonald’s
Taco Bell
Subway
Wendy’s
KFC
Pizza Hut
Dominos
Sonic
Papa John’s
Arbys
Quizno’s
Dairy Queen
Long John Silver’s
Total

22.3
22.0
11.0
10.8
8.7
8.0
5.9
3.5
3.0
1.4
1.1
1.0
1.0
0.2
100.0

24.0
28.5
4.1
6.9
8.2
11.0
8.5
3.7
1.5
1.4
0.6
1.3
0.4
0.0
100.0

White teens
20.8
20.3
10.7
12.0
8.8
8.5
6.7
4.1
2.8
1.8
0.9
1.3
1.0
0.2
100.0

Note: The differences in the distribution of exposure for AfricanAmerican and white adolescents for each of the fast food companies
(with the exception of Quizno’s) were statistically significant at
p⬍0.01. Ads for Boston Market also occurred in our sample but they
made up less than 0.01% of fast food advertising in the full sample
and by race and hence were not included in the table.

study examined the distribution of products within this
category. Table 3 lists the distribution of fast-food
restaurant advertising by restaurant parent company
name seen by adolescents aged 12–17. The table shows
that in national advertising, Burger King and McDonald’s advertisements each accounted for roughly
22% of all fast-food ads seen by U.S. adolescents. Next,
Taco Bell and Subway each accounted for another 11%
of fast-food ads. Wendy’s, KFC, and Pizza Hut made up
9%, 8%, and 6% of total fast-food ads, respectively,
while the remaining fast-food restaurants each accounted for less than 4%. By race, for African-American
teens, ads from the most frequently viewed fast-food
restaurants (McDonald’s and Burger King) combined
made up 52.5% of all fast-food ads, compared to 41.1%
of such ads seen by white teens. Among white teens,
Subway made up 12.0% of all fast-food ads seen,
whereas these ads comprised only 6.9% of ads viewed by
African-American teens. KFC ads were more prevalent
among African-American viewers, making up 11.0% of
fast-food ads.

Discussion
This study presented the first content analyses of television advertising viewed by American adolescents.
Based on television ratings for adolescents aged 12
through 17, the results showed that among total nonprogram content time, food-related products accounted
for roughly one fifth of advertising exposure, while TV
promotions made up just over another one fifth of all ads.
Excluding TV promotions and PSAs, as a proportion of
October 2007

all product advertising, total food-related advertising
made up 25.7% of advertised products viewed by adolescents. Fourteen percent more food-related advertising was viewed by African-American teens (27.9%) than
by white teens (24.5%).
Fast-food restaurant advertisements were found to
make up 23.1% of all food ads seen by adolescents
(21.5% and 23.6% for African-American and white
teens, respectively), and McDonald’s and Burger King
advertisements made up approximately 44% of fastfood ads seen by teens. Sweets and beverage ads accounted for 22% and 17% of all food ads, respectively,
while cereal ads made up 11%. The finding of the top
category of fast-food ads in the distribution of food
products viewed by teens differed from findings in
earlier studies for younger children’s programming
which consistently reported cereal as the top food
product advertised to children.15–19,21
A key limitation to the results presented in this study
was that the data did not include spot (non-national
local-area) advertising. If the distribution of products in
spot advertising was substantially different from the
distribution of national advertising then this sample
selection would bias our results. However, the majority
of spot advertising is for products not relevant to the
teen market (e.g., automotive, telecommunications,
furniture stores, insurance and real estate, financial).26
Despite this limitation, this was the first study to
examine the content of TV advertising based on a
programming sample that was representative of the
shows viewed by adolescents aged 12–17 and, in
addition, reported weighted findings based on television ratings.
Children and adolescents represent an important
market for advertisers.27,28 Food advertising has been
associated with increased product-specific purchase requests among young children,29 –32 and such children
are estimated to directly influence $330 billion of parental spending.33 Among older children, it is estimated
that approximately three quarters of youths aged 8 –17
influence family food purchases.9 In addition, adolescents represent an important consumer market as they
are much more likely than younger children to be
direct consumers, given that they spend a significant
amount of their own money. U.S. adolescents aged
12–19 were estimated to have spent $159 billion in
2005.34 Indeed, fast food, sweets, and beverage products shown in this paper to make up the majority of
food advertising seen by adolescents are items that are
well within the reach of their own purchasing power. In
order to provide policymakers with sufficient evidence
to assess the extent to which food advertising impacts
adolescents’ dietary patterns and weight outcomes,
further research is needed to examine differences in
exposure to television advertising content by holding
TV viewing time constant and controlling for sociodemographic and other contextual factors.
Am J Prev Med 2007;33(4S)
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Public Health Obesity-Related TV Advertising
Lessons Learned from Tobacco
Sherry L. Emery, MBA, PhD, Glen Szczypka, BA, Lisa M. Powell, PhD, Frank J. Chaloupka, PhD
Background: Over the past 25 years, the percent of overweight and obese adults and children in the
United States has increased dramatically. The magnitude and scope of the public health
threat from obesity have resulted in calls for a national comprehensive obesity prevention
strategy, akin to tobacco use prevention strategies undertaken over the past two decades.
The purpose of this paper is to describe and compare population exposure to paid media
campaigns for tobacco and obesity prevention, draw lessons from tobacco advertising, and
compare tobacco and obesity behaviors/influences to identify priorities and pitfalls for
further research on obesity adverting.
Methods:

This is a descriptive study. Ratings data for the years 1999 –2003, for the top 75 designated
market areas in the U.S. were used to quantify exposure levels to anti-obesity and
anti-smoking advertising in the U.S.

Results:

Anti-tobacco campaigns preceded anti-obesity campaigns by several years, and in each year
exposure levels— both total and average—for anti-tobacco media campaigns far outweighed those of anti-obesity campaigns.

Conclusions: It is important to compare both similarities and differences between smoking- and
obesity-related behaviors, which might affect the potential impact of anti-obesity media
campaigns. Given the scope of the public health risks attributable to obesity, and the
amount of federal, state, and other resources devoted to anti-obesity media campaigns,
there is a clear need to evaluate the potential impact of such campaigns efforts.
Nonetheless, the challenges are significant in both motivating and monitoring such
complex behavior change, and in attributing changes to a given media campaign.
(Am J Prev Med 2007;33(4S):S257–S263) © 2007 American Journal of Preventive Medicine

Introduction

O

ver the past 25 years, the percent of overweight
and obese adults and children in the United
States has increased dramatically.1–5 This trend
is alarming because of the increased morbidity and mortality, reduced quality of life, social stigmatization, and
increased medical costs associated with obesity.4,6 – 8 The
magnitude and scope of the public health threat from
obesity have resulted in calls for a national comprehensive
obesity prevention strategy, akin to tobacco use prevention strategies undertaken over the past 2 decades.9
State tobacco control programs vary substantially in
scope and intensity, but three central components are
common to nearly all: (1) increases in cigarette excise
taxes, (2) clean indoor air laws, and (3) paid media
campaigns.10 In the context of obesity prevention,
taxation and regulation related to obesity-related behavior remain highly controversial.11 Television adverFrom the Health Policy Center, Institute for Health Research and
Policy, University of Illinois at Chicago, Chicago, Illinois
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MBA, PhD, Institute for Health Research and Policy, University of
Illinois at Chicago, 1747 W. Roosevelt Rd., Suite 558, Chicago IL
60608. E-mail: slemery@uic.edu.

tising, however, is among the most effective media for
health communication,10,12 and therefore represents a
potentially important and viable component of any
public health obesity prevention strategy.
For decades, the public health community has relied
on paid and unpaid advertising to communicate healthrelated messages, ranging from cancer prevention,
seat-belt promotion, and oral health to drunk-driving
prevention and anti-drug and anti-tobacco campaigns.
Generally, research has shown that such campaigns
have small-to-moderate effects on attitudes, beliefs, and
behaviors related to the primary message.13–15 Research
from tobacco control has shown that paid anti-tobacco
advertising is associated with increased anti-tobacco
attitudes and beliefs and reduced tobacco use.16 –27 To
the extent that obesity reflects modifiable behaviors
that have similarities with smoking-related behaviors,
public health anti-obesity media campaigns promise to
contribute to reductions in population obesity.
The purpose of this paper is to describe and compare
population exposure to paid media campaigns for
tobacco-use and obesity prevention. Lessons are drawn
from anti-tobacco advertising that might apply to antiobesity advertising, tobacco and obesity behaviors and
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influences are compared, and next steps for further
research on anti-obesity advertising are identified.

Methods
Data Sources
Two types of data were used for this study. First, advertising
ratings data for the largest 75 designated market areas
(DMAs) in the U.S. for the years 1999 –2003 were purchased
from Nielsen Media Research (NMR). A DMA consists of a
group of counties that comprise a major metropolitan area
and that receive the largest proportion of programming from
TV stations within the metropolitan area. The ratings data
include information on commercial occurrences, ad sponsor, ad
length (in seconds), gross and targeted ratings, and programming information, such as program type and title of all tobaccorelated and anti-obesity television advertisements appearing on
network, cable, and syndicated television. In addition, digital
copies of all televised anti-smoking and anti-obesity advertisements produced by states or other non-profit organizations
were obtained from two sources: for the tobacco control ads,
from the Centers for Disease Control and Prevention (CDC)’s
Media Campaign Research Center (MCRC); for the antiobesity ads, from NMR.

Identification and Classification of Advertisements
Ratings data were used to identify and classify the sponsors of
all tobacco-related and anti-obesity advertisements28 and to
categorize them as either anti-tobacco or anti-obesity ads.
This study included all ads sponsored by state tobacco control
agencies, the American Legacy Foundation, state health
departments, and the CDC. In the majority of cases, classification as either anti-smoking or anti-obesity was straightforward; tobacco control organizations sponsor only antitobacco ads. For ads sponsored by state health departments
or the CDC, classification was slightly more complex. In most
cases, however, the ad descriptor included information that
made it relatively easy to ascertain whether an ad was antismoking or anti-obesity. For example, a typical descriptor
offered a few words, such as “woman smoking” or “fruits
dancing.” When there was ambiguity in the descriptor, the
digital copy of the ad was viewed by a research assistant,
allowing for definitive classification as anti-tobacco or antiobesity, or elimination from further consideration if an ad
was neither.
Using content analysis of the digital videos of the relevant
ads, code descriptors for the content of the ads were developed. Anti-obesity ads were coded for primary message, which
included healthy eating, encouraging physical activity, or a
combination of the two messages. Because the number and
variety of anti-obesity ads were limited, further coding within
the healthy eating or physical activity categories was not
pursued, but common messages were noted. In contrast, due
to the number of different anti-smoking ads and the variety of
primary messages, not all of the anti-smoking ads for message
content were coded. Rather, a sample of ads was viewed from
the four largest state anti-tobacco media campaigns, California, Massachusetts, Florida, and Arizona,29 their primary
message described, and the ads compared across four common anti-tobacco message themes: (1) health effects of
smoking, (2) environmental tobacco smoke, (3) tobacco

industry advertising practices and manipulation, and
(4) smoking cessation.30,31 In addition, both the anti-tobacco
and anti-obesity ads were coded for target audience which
included youth (aged 12–18 years) or general audience,
based on the age of the main character(s) in the ad. If the age
of the main character(s) was not obvious, the coding rules
instructed to code the ad as general audience. Two coders
independently coded approximately half the ads; because
the message and target audience characteristics were very
simple, there was 100% agreement between the coders. For
the remaining half of the ads, one coder was used to classify
the message and target audience.

Measuring Exposure to Advertising
Television ratings estimate the mean audience exposure to all
television programming, and the advertisements that appear
during programs, across media markets in the U.S. It is
customary for the advertising industry to sum rating points for
a program over a specified time interval, usually weekly or
monthly.28 These summed rating points are called Gross
Ratings Points (GRPs) for all households and provide estimates of audience size. For the analyses, ratings data for
national broadcast, national cable, national syndication, and
local broadcast were used; together, these categories represent the majority of television shows viewed on network and
cable television.
Ratings were aggregated by sponsor to derive total GRPs for
each campaign type by month and media market for the
period from January 1999 to December 2003. To create
national-level measures of total annual GRPs, monthly GRPs
were summed across media markets by campaign category
and by year. All figures were rounded to the nearest integer.
Annual average exposure levels were created for each campaign type, by dividing the total annual GRPs in each category
by the number of media markets that ran each type of ad.
For example, average exposure levels for the national antitobacco and anti-obesity campaigns were calculated as the
total ratings for a given year, divided by the 75 media markets
for which data were available; the average exposure levels for
state-sponsored campaigns were calculated as the total ratings
for a given year, divided by the number of media markets
across the states that ran campaigns.

Results
Campaign Emergence
Table 1 lists anti-tobacco and anti-obesity media campaigns, by sponsor for each year, 1999 –2003. California
was the first state to launch a large-scale and ongoing
anti-tobacco media campaign in 1990. Massachusetts
initiated a statewide anti-smoking media campaign in
1994, followed by Arizona in 1997, and Florida and
Oregon in 1998. The $206 billion payments to participating states that resulted from the 1998 Master Settlement Agreement (MSA) between 46 states and the
tobacco industry enabled 30 more states and the American Legacy Foundation to sponsor additional antismoking media campaigns.
In 2000, the first anti-obesity television ads were
sponsored by the California Department of Health and
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Table 1. Year of initiation of state and national antitobacco and anti-obesity media campaigns
Year

Anti-tobacco

1990
1994
1995
1996
1998
1999

California
Massachusetts
Michigan
Arizona
Florida, Maine, Oregon
Indiana, Mississippi,
New Mexico, New York,
Oklahoma, Utah,
Washington, Wisconsin
Idaho, Kansas, Minnesota,
American Legacy
Foundation (National)
Alabama, Connecticut,
Georgia, Iowa, Illinois,
Nebraska, New Jersey
Colorado, Maryland,
New Hampshire, Ohio,
Pennsylvania, Rhode
Island, Texas, Virginia,
West Virginia
Wyoming, Louisiana

2000
2001
2002

2003

Anti-obesity

California

Hawaii, VERB
(National),
New Hampshire
Louisiana, Missouri,
Ohio, Virginia,
Washington

were aired in a single media market (San Diego).
In 2001, California remained the only state with an
anti-obesity campaign, running its ads in all five of
California’s major media markets. In 2002, the CDC’s
VERB campaign,32 which promotes physical activity,
was launched across more than 75 media markets
nationally and two additional state-level campaigns,
from Hawaii and New Hampshire, aired across three
new media markets. In 2003, the VERB campaign
continued to run and five more states launched
campaigns— bringing the total of anti-obesity campaigns to nine.

Campaign Audience Target and Exposure Levels
Table 2 describes total U.S. exposure levels across the
top 75 media markets in the U.S. for state-sponsored
anti-tobacco ads, the national Legacy anti-tobacco ads,
state-sponsored anti-obesity ads, and the national CDC
anti-obesity VERB campaign, disaggregated by whether
they targeted youth or general audiences. The table

shows that most state-sponsored tobacco control and
anti-obesity ads targeted a general audience; in contrast, the national Legacy and VERB campaigns exclusively targeted youth.
The table also shows that in 1999, only statesponsored tobacco control ads were aired, and only in
the media markets of the eight states that had campaigns at that time. In 2000, when Legacy launched its
media campaign, Legacy ads dominated the ratings,
with over 380,000 total GRPs, compared to fewer than
100,000 for state-sponsored anti-tobacco ads, and only
1504 for state-sponsored anti-obesity ads. In 2001, state
tobacco control ads achieved higher total GRPS than
Legacy, with 273,498 and 165,117 total GRPs, respectively; both far outweighed state-sponsored anti-obesity
advertising, with less than 3500 GRPs. In 2002, state and
national anti-tobacco ads continued to dominate total
ratings, with totals of over 320,000 total GRPs each, but
there were significant increases in anti-obesity advertising. GRPs for state-sponsored anti-obesity ads were
nearly five times higher in 2002, compared to 2001; the
total 131,566 GRPs for the first year of CDC’s VERB
campaign reflect only 6 months of exposure, since the
campaign launched in July. By 2003, state-sponsored
anti-obesity ads still significantly lagged in GRPs compared to the state-sponsored anti-smoking ads, but
the CDC’s national anti-obesity advertising overtook
Legacy’s national anti-tobacco ads, and also exceeded
exposure levels to state-sponsored anti-tobacco ads.
Table 3 shows the annual mean ratings for each type
of media campaign, based on the number of markets in
which each campaign ran each year. Similar to the total
numbers, the averages show that even after controlling
for the number of markets in which each type of
campaign ran, annual average exposure levels to antitobacco media campaigns exceeded the average exposure levels for anti-obesity campaigns.
Reflecting the fact that TV ad space is usually sold in
30-second intervals, an analysis of the length of the
anti-tobacco and anti-obesity ads shows that nearly all of
the anti-tobacco ads were 30 seconds or longer. While
most (over 83%) of the anti-obesity ads were also 30second spots, it is notable that over 15% were 15-second
spots; the shorter spots were all among state-sponsored
anti-obesity ads. The reported ratings are not adjusted to

Table 2. Total annual ratings for anti-tobacco and anti-obesity advertisements, by sponsor and target audience, 1999 –2003
National anti-tobacco
(Legacy)

State anti-tobacco

National anti-obesity
(CDC VERB)

State anti-obesity

Year

General

Youth

Total

General

Youth

Total

General

Youth

Total

General

Youth

Total

1999
2000
2001
2002
2003

66,096
66,872
218,682
262,281
239,232

47,140
33,025
54,816
61,085
45,833

113,236
99,897
273,498
323,366
285,065

0
0
0
0
0

0
381,779
165,127
329,882
255,010

0
381,779
165,127
329,882
255,010

0
1,120
3,428
15,470
12,361

0
384
0
338
4,844

0
1,504
3,428
15,808
17,205

0
0
0
0
0

0
0
0
131,566
294,443

0
0
0
131,566
294,443
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Table 3. Mean annual ratings for anti-tobacco and anti-obesity advertisements, by sponsor and target audience, 1999 –2003
Legacy (National)
anti-tobacco

State anti-tobacco

National anti-obesity
(CDC VERB)

State anti-obesity

Year

General

Youth

Total

General

Youth

Total

General

Youth

Total

General

Youth

Total

1999
2000
2001
2002
2003

1102
1555
3837
4857
3680

655
508
1119
1388
1273

1757
2063
4956
6245
4953

0
0
0
0
0

0
5090
2202
4398
3400

0
5090
2202
4398
3400

0
1120
686
2210
883

384
0
68
404

0
1504
686
2278
1287

0
0
0
0
0

0
0
0
1754
3926

0
0
0
1754
3926

reflect the different ad lengths; comparable ratings
levels reflect comparable audience sizes, regardless of
ad length.

Campaign Messages
The messages and target audiences of the statesponsored and Legacy tobacco control advertisements vary across states and over time. The California
media campaign targeted a general audience and focused on changing social norms about smoking to
reduce smoking prevalence, with messages about environmental tobacco smoke and encouraging cessation.
The Massachusetts media campaign promoted a wide
range of anti-smoking messages, including youthoriented smoking prevention and general audiencetargeted messages about the health effects of smoking,
encouraging smokers to quit and explaining the dangers of “light” cigarettes. The Arizona campaign included both adult- and youth-targeted messages, focusing on the health effects of smoking and encouraging
quitting. Florida’s “truth” campaign used an exclusively
youth-targeted message, which aimed to prevent youth
smoking and expose the tobacco industry as a manipulator of youth behavior. The Legacy campaign is
exclusively youth-targeted, and like the Florida “truth”
campaign, emphasizes tobacco industry manipulation.
Table 4 describes national average exposure levels
for state-sponsored and national anti-obesity ads by
primary message: healthy eating, physical activity, or
both. The table shows a dichotomy in ad messages
between the state-sponsored and CDC anti-obesity ads,
with states accounting for the vast majority of ads
promoting healthy eating and the CDC’s VERB campaign accounting for nearly all the ads promoting
physical activity. While the early California ads included

messages that addressed both healthy eating and physical activity, very few other states ran ads with a comprehensive message. Most of the state-sponsored ads
that promoted healthy eating included the five-a-day
message, encouraging the consumption of at least five
servings of fruits and vegetable per day. Prior to the
launch of CDC’s VERB campaign in 2002, there were
no ads on TV that contained a primary message promoting physical activity. In the same year that VERB was
introduced, several state-sponsored ads also began to
promote physical activity. The CDC’s VERB campaign
includes various ads, all of which encourage youth to
choose a verb with which they identify, such as run,
bounce, skate, or peddle, and engage in that active
behavior; most of the dialogue occurs between youth,
but adult voiceovers are also featured.

Discussion
The analyses showed that in 1999 and 2000, there was
virtually no anti-obesity advertising on television. In
1999, state-sponsored anti-tobacco ads appeared in 72
of the 75 largest media markets, and by 2000, Legacy
ads were broadcast in each of the 75 major media
markets in the U.S. State ads tended to target a general
audience, and featured a variety of messages, whereas
the Legacy ads focused exclusively on youth, and the
message was primarily about tobacco industry manipulation and advertising practices. Throughout the observation period, exposure levels to anti-smoking ads
remained relatively high, peaking in 2002. Beginning in
2001, state anti-obesity advertising increased, as early
adopter states initiated anti-obesity media campaigns.
For the most part, these state-sponsored anti-obesity ads
promoted healthy eating, and were targeted toward a

Table 4. Total annual ratings for anti-obesity advertisements, by primary message, 2000 –2003
State

CDC VERB

Year

Active

Healthy eating

Both

Active

Healthy eating

Both

2000
2001
2002
2003

0
0
4,129
2,428

1,045
3,338
5,366
4,272

459
90
6,313
10,504

0
0
131,566
294,443

0
0
0
0

0
0
0
0
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general audience. The launch of CDC’s VERB campaign represented the first large-scale anti-obesity
campaign, promoting physical activity, and targeting
youth. In the final year of observation, exposure
levels to the VERB campaign came close to those of
the anti-smoking campaigns.
Several studies have concluded that both national
and state-sponsored anti-tobacco advertising are associated with significantly reduced smoking and increased anti-tobacco attitudes and beliefs.16 –26,33,34
Importantly, however, recent research has suggested
that the positive effect of state-sponsored anti-tobacco ads was manifest only at a threshold level of at
least one unit of exposure over a 4-month period.27
The implication of this threshold effect is that minimal levels of anti-tobacco advertising do not have
a significant association with smoking-related outcomes. If the relationship between exposure to antiobesity ads and obesity-related behavior is similar to
that between the anti-smoking ads and smoking behavior, the relatively modest levels of exposure to statesponsored anti-obesity ads may not result in measurable
changes in obesity-related behavior.
Although the evidence from tobacco control suggests
that anti-obesity media campaigns could be expected to
contribute to reductions in the nationwide obesity
epidemic, it is important to compare both similarities
and differences between smoking- and obesity-related
behaviors, which might affect the potential impact of
anti-obesity media campaigns. First, tobacco use is a
relatively easily measured behavior, which is not essential to daily living. Clearly, there are many complex
intermediate outcomes related to tobacco use, such as
changes in smoking-related attitudes and beliefs and
exposure to environmental tobacco smoke, but the
ultimate outcome is whether and how much an individual smokes. In comparison, like smoking, it is possible
to refer to a single measure, such as body mass index
(BMI), as the ultimate outcome of anti-obesity campaigns. However, obesity reflects a chronic positive
energy balance that results from a combination of
multiple behaviors involving total caloric consumption,
the types of food and drink consumed, and amount and
type of physical activity, all of which are necessary to
modify in some combination in order to affect obesity.7
Thus, it is arguable, that motivating behavior change
related to obesity is a much more complex—and therefore potentially much more difficult— endeavor.35–37
The comparison of anti-tobacco and anti-obesity media campaigns also reveals important similarities and
differences between the broader contexts in which the
ads appear. Few evaluations of anti-tobacco advertising
have been able to control for other tobacco control
policy variables, or other tobacco-related advertising.27
Nonetheless, it is feasible to control for several of the
important tobacco control policies, as well as the volume and variety of tobacco-related messages. While
October 2007

reliable data do not exist at a national level on many
tobacco control policies, national data on cigarette
taxes and clean indoor air laws, two of the most
important tobacco control policies, are widely available
and used. In contrast, there are currently a limited
number of regulations related to obesity, which could
be included in evaluation models. For example, most
states have school-related policies on physical education requirements, and some have begun to pass laws
related to vending machines in school. As state and/or
local legislators develop further obesity-related policies,
it will be crucial to develop corresponding databases for
use as controls in evaluation models of anti-obesity
advertising.
Another key difference between anti-tobacco and
anti-obesity advertising relates to commercial advertising on TV. Researchers have been able to control for
other tobacco-related advertisements in their analyses
of tobacco control ads,27,38 but controlling for other
obesity-related messages may prove much more challenging. Anti-tobacco ads face no direct message competition because tobacco companies have not been
allowed to advertise cigarettes on TV since 1971, and
the 1998 Master Settlement Agreement (MSA) virtually
eliminated event sponsorships and other opportunities
to promote cigarette brands on TV. The only other
tobacco-related messages on TV come from ads produced either by pharmaceutical companies, promoting
cessation products, or by the tobacco industry, putatively offering an anti-smoking message or promoting
the corporate image.27,38,39 In contrast, food advertising constitutes the single largest advertising category
on children’s TV, and ads for sugary childrens’
cereals comprise a substantial proportion of these
food ads.40 – 45 The overwhelming majority of food
products advertised to children are of poor nutritional
content, high in sugar or fat.46 Moreover, food ads in
childrens’ programs increasingly link the product to toy
and movie products, in effect multiplying the impact of
the ads.47,48 For adolescents, fast-food ads are the most
commonly viewed food-related ad category.45 Empirical
evidence shows that commercial food advertising is
significantly associated with younger children’s food
purchase requests, short-term food consumption patterns, and usual dietary intake, though there is insufficient corresponding evidence for teens aged 12–18.49
Including food and beverage advertising, the volume
and variety of advertisements that could be related to
obesity is staggering: fast-food restaurants, cereals and
snacks, soda and sugary-beverages, recreation opportunities, sports programming, and health club promotions, to name a few. Controlling for the many and
diverse competing and complementary messages presents a critical challenge for the evaluation of antiobesity ads. Finally, it is important to note that antitobacco advertising began to appear on television at the
same time that tobacco control programs were achievAm J Prev Med 2007;33(4S)
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ing widespread and significant policy gains. Smokefree
air laws were proliferating across state and local jurisdictions, and substantial increases in cigarette excise
taxes were achieved across nearly all states and many
local jurisdictions. In addition, during the late 1990s,
the tobacco industry was under siege from litigation,
which was widely publicized, and which raised public
awareness and negative sentiment toward the industry.50 Therefore, it is arguable that many populations
were “primed” by the policy environment for the antitobacco messages that appeared on television, similar
to how traditional advertising can prime an audience to
change behavior.51–53 Thus, tobacco control policies,
such as smokefree air laws, likely made the message of
the anti-tobacco ads more salient than it would otherwise have been, resulting in a stronger effect from
the ads than could have been achieved absent the
policy-priming.
In contrast, anti-obesity ads appear in the context of
a near vacuum of anti-obesity policy. While some local
jurisdictions or school districts have implemented initiatives, there is minimal upstream policy activity.54
Indeed, a large proportion of the U.S. population lives
in communities where the built environment makes
physical activity challenging to perform37; healthy food
is either inaccessible, relatively more expensive than
food of poor nutritional content, or both55; advertisements for unhealthy foods permeate the airwaves44 – 46;
and product tie-ins seduce youth to demand often
unhealthy foods that are advertised by their favorite
cartoon character.46 In this context, it seems unlikely
that anti-obesity ads promoting personal responsibility
and individual behavior change could be expected to
achieve the positive associations observed between exposure to anti-smoking ads and reductions in smoking
over time and across communities.
This research is subject to limitations. The most
important limitation is that the NMR data are measures
of aggregate exposure to smoking-related advertising at
the DMA level. They do not reflect actual individual
exposures to the various types of smoking-related ads.
Additionally, the data were only available through 2003.
Therefore, the analyses do not reflect that many tobacco control media campaigns have been severely cut
or completely eliminated since 2003; conversely, it is
likely that many more states have initiated anti-obesity
media campaigns since 2003, which are not captured in
our data. In addition, this research focused on general
population exposure to public health advertising; it did
not examine relative exposure levels across race/ethnic
groups. Research has shown that exposure to advertisements for unhealthy foods is even greater among
African-American audiences than in the general population,56,57 but there has been no investigation to date
of exposure levels to anti-obesity advertising across
racial/ethnic groups. Despite these limitations, the
ratings data provide an important description of the

relative volume of the different types of public health
television advertisements in the U.S., and can ultimately be used to inform models that relate exposure
to such ads to the relevant health outcomes.
This research has shown that it is important to
compare both similarities and differences between
smoking- and obesity-related behaviors, which might
affect the potential impact of anti-obesity media campaigns. The lack of evidence on exposure levels to
anti-obesity advertising across race/ethnic groups presents a clear direction for future research. Beyond the
individual behaviors, it is also critical to understand the
local and national policies that affect both eating
patterns and physical activity. Finally, analyzing the
potential impact of anti-obesity media campaigns necessitates an understanding of the very complex array
of media messages promoting obesogenic behaviors.
Given the scope of the public health risks attributable
to obesity, and the amount of federal, state, and other
resources devoted to anti-obesity media campaigns,
there is a clear need to evaluate the potential impact of
such campaigns efforts. Nonetheless, the challenges in
both motivating and monitoring such complex behavior change, and in attributing changes to a given media
campaign are significant.
No financial disclosures were reported by the authors of this
paper.
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Development of a Physical Education–Related State
Policy Classification System (PERSPCS)
Louise C. Mâsse, PhD, Jamie F. Chriqui, PhD, James F. Igoe, MA, Audie A. Atienza, PhD, Judy Kruger, PhD,
Harold W. Kohl III, PhD, Marcy M. Frosh, JD, Amy L. Yaroch, PhD
Background: As policy-based approaches are increasingly proposed to address childhood obesity, this
paper seeks to: (1) present the development of a system to systematically and reliably assess
the nature and extent of state physical education (PE) and recess-related policies;
(2) determine the inter-rater agreement in using the system; and (3) report on the
variability in state policies using a December 31, 2003 baseline.
Methods:

The PE and Recess State Policy Classification System (PERSPCS) was developed from a
conceptual framework and was informed by reviewing the scientific and gray literatures
and through consultations with an expert panel and key experts. Statutes and regulations
enacted as of December 31, 2003 were retrieved from Westlaw (data retrieved and analyzed
in 2004 –2005).

Results:

PERSPCS addresses five areas: PE time requirements, staffing requirements for PE,
curriculum standards for PE, assessment of health-related fitness, and recess time (elementary schools only). The inter-rater agreement ranged from 0.876 (PE staffing requirements) to perfect agreement (recess time). Staffing requirements had more restrictive
policies, followed in decreasing order by time requirements, curriculum standards,
assessment, and recess time. Overall, state policies met minimal requirements across areas
and grade levels as of December 2003.

Conclusions: Extending PERSPCS to address other aspects of childhood obesity is a critical first step in
understanding the range of state policy approaches in this area and their impact. PERSPCS
should be examined in conjunction with school district–level policies to determine the
overall effects of policies on school environmental and behavioral outcomes. PERSPCS is
not designed to set policy guidelines.
(Am J Prev Med 2007;33(4S):S264 –S276) © 2007 American Journal of Preventive Medicine

Introduction

I

n many industrialized nations, the prevalence of
childhood obesity is increasing at an alarming
rate.1–3 Currently, there is a strong consensus that
policy-based approaches targeting the school environment may have the greatest population-level impact on
childhood obesity. This is due primarily to the fact
that such approaches can reach most children and
because children consume one third of their daily
caloric intake and spend 50% of their energy expenditure in schools.2,4,5 As many public health accomFrom the Centre for Community Child Health Research (Mâsse),
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plishments (e.g., reduction of motor vehicle and firearm injury; lowering of dental caries through water
supply fluoridation; tobacco control) have been attributed to policy change,6,7 a broad spectrum of schoolbased policies already have been proposed to address
childhood obesity (e.g., eliminating vending machines
in schools, increasing time spent in physical education
[PE]). Both nutrition and physical activity policies have
been proposed, as it is recognized that obesity, for the
majority of children, results from an imbalance in
calorie consumption and/or lack of physical activity.2
Currently, there is a need to develop a system to
systematically and reliably classify the breadth and
depth of these policies across states to facilitate environmental and systems-level evaluations that relate to
childhood obesity.
Increasing physical activity opportunities during
school hours is one area that has been targeted by
policy-based approaches. Such strategies may target the
PE program and/or recess time (for children in elementary school only). Results from a recent systematic
review suggest that having adequate instruction time
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and modifying the curriculum to increase the amount
of time children are active in PE results in a significant
increase in fitness among school-aged children.8 While
the systematic review had mixed results for body mass
index (BMI), more recent studies have found that
increased time spent in PE was associated with a
decrease in BMI.9,10 In addition, the literature suggests
that both the qualifications of the PE teachers and
increasing time spent being physically active during PE
are key factors for increasing physical activity behavior.11–13 Establishing content standards (e.g., increasing knowledge, attitudes, skills, behaviors, self-efficacy)
for the PE curriculum is expected to be important for
increasing time spent active during PE and considered
to be a prerequisite for increasing physical activity in
school. Regular assessment can serve to monitor and
reinforce student learning in PE and can include the
assessment of knowledge, skills, and health-related fitness. Although regular assessment of PE has not been
linked to behavior change, the need for regular evaluation of PE programs appears to be well supported for
improving their quality.14 –17 Finally, outside of the PE
program, recess can provide spontaneous opportunities for elementary school children to be active. At this
time, it remains unclear what the impact of increasing
recess time alone will have on behavior, but it appears
that combining an increase in recess time with access
to physical activity games or equipment may hold
promise in increasing physical activity among that
age group.13,18
Evidence to formulate model policies for specific
physical activity options in school, including PE and
recess, is still emerging. A number of recommendations
have, however, been put forward by various organizations (Action for Healthy Kids, American Academy of
Pediatrics, the Centers for Disease Control and Prevention [CDC], National Association for Sport and Physical
Education [NASPE], National Association of State
Boards of Education [NASBE], U.S. Department of
Health and Human Services [DHHS], as well as others).8,14 –17,19 –21 These recommendations address all
or some aspects of what NASPE and CDC define as a
quality PE program: (1) adequate instruction time,
(2) qualified staff, (3) meaningful content standards,
and (4) regular assessment.14,15 In addition, providing
adequate recess time for elementary school children is
recommended by NASPE and CDC.14,15 Recognizing
the need to understand the impact of PE and recess
time policies on physical activity behavior during
school, the purpose of this paper is to: (1) describe the
development of a system for systematically and reliably
classifying the breadth and depth of state statutory and
regulatory policies addressing PE and recess time—the PE
and Recess State Policy Classification System (PERSPCS);
(2) determine the inter-rater agreement of the system
to code state statutory and regulatory policies enacted
as of December 31, 2003; and (3) provide a baseline
October 2007

assessment of the variability in state policies related to
PE and recess time.

Methods
Data Source
Statutes and regulations for each of the 50 states and the
District of Columbia (hereafter referred to as “states”) were
obtained via primary legal research based on electronic
searches of the Westlaw legal database.22 Only state statutes
and regulations that were enacted or adopted as of December
31, 2003 were included, regardless of their effective dates.
Data were retrieved and analyzed in 2004 and 2005, respectively. Statutes reflect the codified compilations of laws enacted by a state over time (including amendments and
repeals). For this project, regulations included all rules
and regulations promulgated by the states (including amendments and repeals to existing provisions) that were codified
in the state administrative code as of December 31, 2003—the
study reference date. Searches of both statutes and regulations were necessary since PE and recess time policies may be
formulated through both the legislative and executive
branches of government. Hereafter, statutes and regulations
will collectively be referred to as “policies.” Keyword searches
were developed to identify policies in Westlaw addressing
the following areas: (1) PE time requirements, (2) staffing
requirements for PE, (3) curriculum standards for PE,
(4) assessment of health-related fitness, and (5) recess-related
policies. The CDC’s Nutrition and Physical Activity Legislative
Database23 and the National Conference of State Legislature’s (NCSL) Health Promotion Program State Legislation
and Statute Database24 were used as secondary data sources to
supplement the primary searches. To further cross-reference
the searches, reports from the School Health Policies and
Programs Study (SHPPS)25 and the NASPE26,27 were reviewed as tertiary sources of information.

Conceptual Framework and Development of PERSPCS
PERSPCS is based on the methodology developed by the
National Cancer Institute (NCI) to examine changes in state
tobacco control policy.28,29 A conceptual framework, based
on the socio-ecologic model,30 is provided in Figure 1 to
illustrate the underlying assumption of PERSPCS. PE-related
policies at the state level are expected to have an impact on
the school environment and social norms that may in turn
affect children’s behavior. Not all policies assessed in PERSPCS
are expected to have an impact on behavior. For example, a
policy to increase assessment of health-related fitness is expected
to change school-level behavior by requiring schools to collect
this information, but it may not have an impact on children’s
behavior. The current conceptual framework focuses on
policies that can affect children’s behavior during school
hours. Other areas of interest, not currently incorporated,
include after-school activities and walking to school.
Development of PERSPCS included a review of the literature, consultation with an expert panel followed by in-depth
consultation with key experts, and pilot testing of the coding
system. In addition, it was informed by reviewing: (1) various
public health objectives and recommendations that relate to
physical activity and PE (e.g., American College of Sports
Medicine [ACSM],31 Dietary Guidelines for Americans,32
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State factorsa

Negative forces b
School achievement
State RCI
Resources
Appropriation
Expenditures
Capacity
Personnel
Funding source
Linkages
Initiatives
Plans
Promotion

Initial outcomes:
School environment
% of school districts and
schools who have PErelated policies
% of schools with PErelated policies

Intermediate outcomes:
Social norms
Attitudes and norms of
school administrators,
teachers, and parents

PE-related
state policies
PE time requirement
Staffing requirement for PE
Curriculum standard for PE
Assessment of healthrelated fitness
Recess time

Final outcomes:
Individual behaviors
% of children who
participate in daily PE
% of children who
spend at least 50% of
PE class active
School assessment
Fitness indicators at
the school level

Figure 1. Physical education (PE) and recess time conceptual framework. aAge, education, population size, poverty status,
race/ethnicity, urban/rural, baseline policies, sociopolitical factors. bThis may be a force that can detract from allocating
resources to PE.
RCI, resources, capacity, and infrastructure.
Healthy People 2010 objectives,33 National Academy of Sciences,34
Surgeon General’s Report on Physical Activity and Health,4
and others35); (2) position statements from agencies that
recommend national standards or model policies for PE and
recess,15–17,36 and (3) by reviewing the criteria that have been
used to develop the CDC School Health Index.37 A panel
(n⫽12) with expertise in physical activity, public health
policy, and environmental health was convened in 2004. The
expert panel focused on a broader group of topics that
included urban planning, active transportation, communitybased physical activity, and PE. PERSPCS represented a small
component of this meeting, but it served to provide guidance
on priority areas within each of the topics discussed at the
meeting. Given the current attention to policy approaches in
the school environment, starting with PE and recess time
seemed timely. Based on the information from the scientific
and gray literatures and input from the experts, an initial
system was developed. As there were no agreed-upon standards to develop the policy classifications, select members
from the expert panel provided feedback on several iterations
of PERSPCS. Given the likelihood of policy variance in all
areas except recess time, separate scores were created for
policies addressing elementary, middle, and high schools.
A seven-state pilot test was conducted to investigate the
reliability of PERSPCS both within and across topic areas, to
make further revisions, and to refine the decision rules.
California, Maine, New York, and Texas were selected for the
pilot as they had the largest number of PE-related policies.
Minnesota was chosen because a 2003 law repealed a number
of PE-related policies. Missouri and West Virginia were selected to represent states with more rural areas. Two raters,
with legislative expertise and knowledge of the project, independently coded 67 policies in these seven states. Agreement
for the pilot was high (89%). Reviewing the discrepancies
uncovered issues that served to fine-tune PERSPCS, including: (1) standardizing measurement of credit hours,
(2) dealing with differences in grade configurations in school
districts across and within states, and (3) dealing with the
level of in-field teachers in PE. Table 1 summarizes the five

policy areas addressed by PERSPCS, the maximum score
within each policy area, and dichotomous enhancement or
inhibiting factors that may affect policy implementation
and/or impact. A complete description of the scoring system
is included in Appendix A with decision rules available upon
request.
As shown in Table 1, PERSPCS spans five areas, four of
which are scored by grade levels (elementary, middle, and
high schools). The scoring system ranged from a minimum
score of 0 points to a maximum score of 5 points for PE time
requirements or a maximum score of 4 points for the other
policy areas. A score of 0 was assigned to a state when no
policy existed for that policy area. The maximum score, on
the other hand, reflected the most restrictive policy option
for that policy area based on input from the experts. A score
of 1 had somewhat consistent interpretation across policy
areas, indicating that a policy was recommended but not
mandated. The recommended level was included to facilitate
future assessments of the relationship among varying levels of
state policy restrictions and changes in the school environment, social norms, and student behaviors. Scores between 1
and 2 reflected gradually more restrictive policies for that
policy area, and scores of 2 and above reflected that a policy
in a given area was mandated (see Appendix A).
In addition to the policy-specific scores, a series of dichotomous subcodes was created to account for factors that might
potentially enhance or inhibit the implementation of these
policies. For PE time requirements, states were given credit
for providing a policy that required daily PE participation in
accordance with the recommendations of the expert panel.
Conversely, a state’s policy was considered to include a
possible inhibiting factor if it allowed for PE substitutions
based on a course or activity or if PE was not required for the
entire school year. State policies were considered to potentially inhibit the impact of the PE teacher qualifications
statewide if the staffing requirements for PE applied to some
but not all school districts in the state. Such an allowance was
considered as inhibiting, since there is literature suggesting
that PE classes taught by certified instructors achieved better
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Table 1. Policy areas for physical education (PE) and recess time
Maximum
score
Description of maximum score

Policy areas

Description

PE time
requirements

Policies that address the 5 points
amount of PE
instruction required
time for students.

Staffing requirements Policies that address
for PE
certification
requirements for
newly hired teachers
and education
requirements for
obtaining
certification.
Curriculum standard Elements of the PE
for PE
curriculum that are
taught to students in
elementary and
secondary grades.

4 points

4 points

Assessment of health- Policies that require the 4 points
related fitness
evaluation of student
fitness in the
following five areas:
cardiovascular
endurance, muscle
strength, muscle
endurance, flexibility,
and body
composition.
Recess time
Policies for physical
4 points
(elementary schools
activity outside of the
only)
PE realm.

outcomes than those taught by noncertified personnel.38
Finally for the assessment area, state policies were considered
to include a potential enhancement if they required the
health-related fitness assessment for a given education level to
be reported to a specific state agency, whereas policies were
considered potentially inhibiting if the assessment only was
required for some, but not all, students.

Inter-Rater Agreement
Inter-rater agreement was established by having two raters
(legal assistant and attorney) independently code each state’s
policies. Intraclass correlation coefficients (ICC)39 were computed to assess the inter-rater agreement, one for each
content area.

Policy Scores
Descriptive statistics were calculated to present the coding
results. Two levels of aggregation were computed: one by
grade level and one by policy areas. Data were aggregated
across grade levels within the PE time requirements, staffing
requirements for PE, curriculum standard for PE, and assessment of health-related fitness areas to determine the lowest
policy that would be in effect for all grades in a given state.

October 2007

Enhancement (E)/
inhibiting (I) factors

State requires students in public
schools to participate in PE for a
minimum of 150 minutes per week
(elementary school) and 225
minutes per week or the
equivalent (middle and high
schools).
State offers certification/licensure/
endorsement to teach PE and
requires newly hired PE teachers
to be certified/licensed/endorsed
and have a college major or its
equivalent in PE.

E: State requires daily PE.
I: State permits
substitutions for PE
OR PE is not required
for the full school
year.

State standards address knowledge of
physical activity, behavioral, and
motor skills and health-related
fitness OR the state requires that
minimum national standards
including such components be
met.
State requires students to participate
in at least an annual fitness test
that addresses each of the five
assessment areas of interest.

E: None
I: None

State requires public elementary
schools to provide a minimum of
30 minutes of daily recess that
does not substitute for PE.

E: None
I: None

E: None
I: Teacher qualifications
apply to most but not
all school districts.

E: State requires report
on the assessment
results.
I: Fitness test is only
required for a portion
of the students.

For example, a state with an aggregate score of 1 for PE time
requirements indicates that across all grades the state received at least a score of 1. A state that received a score of 1
for high school but higher scores for both elementary and
middle schools would receive an aggregate across-grade score
of 1, reflecting the lowest policy restriction that would apply
to all grade levels in that state.
A weighted summary score was computed by summing the
across-grade-level scores for PE time requirements, staffing
requirements for PE, curriculum standards for PE, and assessment of health-related fitness areas. The aggregated score did
not include recess as it measures a non-PE-related dimension.
The summary score was weighted to count the time requirements and staffing requirements scores at their full value (1.0)
and to count the curriculum standards and assessment scores at
half of their full value (0.5) (i.e., time requirements⫹staffing
requirements⫹0.5*[curriculum standard⫹health assessment]).
Our rationale for weighting the time and staffing areas higher
than the standards and assessment areas was: (1) these areas
may have a more direct impact on behaviors than the other
areas, and (2) there is some evidence in the literature
suggesting that increasing PE time and the qualification of
the PE teachers can result in an increase in energy expendi-
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ture and aerobic capacity in children.2,8 All analyses were
conducted in SPPS 14.01.

Results
Inter-Rater Agreement
Results indicated that the ICCs between the two raters
ranged from a low of 0.876 (staffing requirements for
PE) to a perfect agreement of 1.00 (recess time). The
ICC across all five topic areas was high (0.947), indicative of the reliability of PERSPCS. All discrepancies
were triangulated (two raters and a reconciler resolved
the discrepancies by discussing and coming to an
agreement) and the triangulated score was used for the
remaining analyses.
Recess time was the least-difficult policy area to code
because there were few provisions addressing recess in
elementary schools, and the targets for this area were
relatively straightforward—the existence of a policy
requiring or recommending recess. In addition, only
three states had recess provisions as of December 31,
2003. Staffing requirements for PE was the most difficult policy area to code, mainly because of unclear
policy distinctions between the requirements for elementary and middle school PE teachers and the requirements for all-grade PE teachers. In other instances, such as in Delaware, the coding for staffing
requirements was challenging because the state’s regulation addressing teacher certification requirements
(DEL. CODE REGS. § 14 1553 [2003]) included a
number of options (i.e., several credit amounts, major
in PE, or completion of a teacher preparation program), all of which could be coded differently.

Policy Areas and Grade-Level Scores
Table 2 presents grade-level scores and aggregated
scores across grades with the state data aggregated
across grades presented in Appendix B. State policy
actions were more prevalent with regard to the time
requirements, staffing requirements, and curriculum
standards areas. However, the scores for the staffing
requirements area were higher than all other policy
areas. Within grade levels, policies were more restrictive
at the high school level for the time and staffing
requirements areas but were comparable across grade
levels for the curriculum standards and assessment
areas.

Physical Education Time Requirements
Approximately 20% of the states did not specifically
have a policy addressing requirements for a minimal
amount of time to be spent in PE for elementary or
middle school students (score of 0). Conversely, this
was quite different at the high school level, where only
two states did not specifically address PE time requirements. The majority of the state policies received a

score of at least 2 within each grade level, specifying at
least some type of time requirement for PE. The
policies went beyond simply recommending that PE
occur or that it be an option, requiring less than 60
minutes per week of PE for elementary school children
and less than 90 minutes per week of PE for middle and
high school children. This finding was further illustrated by the results of the across-grade aggregation,
which revealed that nearly 67% of the state policies
received a score of at least 2. Only two states exceeded
this score across grade levels by specifying at least a
range of time equivalent to a score of 3 (requiring 60 to
90 minutes per week of PE for elementary school
children and 90 to 150 minutes per week of PE for
middle and high school children). No state policies
achieved the PE time requirement maximum score for
any of the grade levels. Few states required that PE be
conducted on a daily basis at any grade level. Substitutions for PE or less than full-year requirements were less
common at the elementary and middle school levels
than at the high school level (27.5% of the states
allowed this at the high school level).

Staffing Requirements for PE
States took a much more restrictive policy stance with
regards to staffing requirements for a teacher to teach
PE at the elementary, middle, or high school levels. At
least 43% of the states (22 states) achieved a score of at
least 2 for each grade level. In other words, in these
states, certification/licensure/endorsement to teach PE
was offered and the policies required newly hired PE
teachers across grade levels to obtain this certification/
licensure/endorsement as well as some other type of
preparation that is less rigorous than a college minor in
PE (e.g., less than 15 credit hours). The staffing requirements were somewhat more stringent at the middle and high school levels as compared to the elementary level, with the median scores at the middle and
high school levels equating to a score of 3, which
required state authorization and a college minor in PE.
Only one state specified that the staffing requirements
did not apply to all districts in the state.

Curriculum Standards for PE
State policy requirements for curriculum standards
varied greatly within grade levels, although the acrossgrade-level scores were fairly consistent. Within each of
the three grade levels, there appeared to be a tri-modal
distribution: states either did not specify minimal curriculum standards (score of 0, 41.2% of states across
grade levels); curriculum standards were required, but
only by reference to a curriculum framework (score of
2, 25.5% of states across grade levels); or extensive state
curriculum standards were required (score of 4, 19.6%
across grade levels).
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Table 2. Descriptive statistics of physical education (PE) and recess time policies by grade levels and aggregated across grade
levels, as of December 31, 2003
Elementary
school
Policy areas

Score

n

PE time requirements

0
1
2
3
4
5
Total
Maximum
Mean (SD)
Median
Observed Low-High
Enhancement factor
Inhibiting factor

10
19.6
4
7.8
31
60.8
2
3.9
4
7.8
0
0.0
51
100.0
5
1.73 (1.08)
2
0–4
2
3.9
3
5.9

11
21.6
2
3.9
35
68.6
2
3.9
1
2.0
0
0.0
51
100.0
5
1.61 (.94)
2
0–4
1
2.0
2
3.9

Staffing requirements
for PE

0
1
2
3
4
Total
Maximum
Mean (Std. Dev.)
Median
Observed Low-High
Inhibiting factor

5
9.8
1
2.0
22
43.1
10
19.6
13
25.5
51
100.0
4
2.49 (1.19)
2
0–4
1
2.0

Curriculum standard
for PE

0
1
2
3
4
Total
Maximum
Mean (Std. Dev.)
Median
Observed low-high

Assessment of healthrelated fitness

Recess time

October 2007

%

Middle
school

n

%

2
3.9
1
2.0
45
88.2
3
5.9
0
0.0
0
0.0
51
100.0
5
1.96 (.49)
2
0–3
1
2.0
14
27.5

Some 0
At least 1
At least 2
At least 3
At least 4
All 5
Total

11
4
34
2
0
0
51

1.6
7.8
66.7
3.9
0.0
0.0
100.0

1
2.0
1
2.0
23
45.1
12
23.5
14
27.5
51
100.0
4
2.73 (.96)
3
0–4
1
2.0

0
0.0
1
2.0
21
41.2
14
27.5
15
29.4
51
100.0
4
2.84 (.88)
3
1–4
1
2.0

Some 0
At least 1
At least 2
At least 3
All 4
Total

5
1
22
10
13
51

9.8
2.0
43.1
19.6
25.5
100.0

19
37.3
3
5.9
13
25.5
4
7.8
12
23.5
51
100.0
4
1.75 (1.60)
2
0–4

20
39.2
3
5.9
12
23.5
4
7.8
12
23.5
51
100.0
4
1.71 (1.62)
2
0–4

19
37.3
2
3.9
15
29.4
5
9.8
10
19.6
51
100.0
4
1.71 (1.54)
2
0–4

Some 0
At least 1
At least 2
At least 3
All 4
Total

21
3
13
4
10
51

41.2
5.9
25.5
7.8
19.6
100.0

0
1
2
3
4
Total
Maximum
Mean (SD)
Median
Observed low-high
Enhancement factors
Inhibiting factors

39
76.5
0
0.0
11
21.6
0
0.0
1
2.0
51
100.0
4
0.51 (0.97)
0.0
0–4
4
7.8
0
0.0

39
76.5
0
0.0
11
21.6
0
0.0
1
2.0
51
100.0
4
0.51 (0.97)
0.0
0–4
4
7.8
0
0.0

39
76.5
0
0.0
12
23.5
0
0.0
0
0.0
51
100.0
4
0.51 (0.97)
0.0
0–2
4
7.8
0
0.0

Some 0
At least 1
At least 2
At least 3
All 4
Total

39
0
12
0
0
51

76.5
0.0
23.5
0.0
0.0
100.0

0
1
2
3
4
Total
Maximum
Mean (SD)
Median
Observed low-high

48
94.1
1
2.0
2
3.9
0
0.0
0
0.0
51
100.0
4
0.10 (0.41)
0
0–2

Some 0
At least 1
At least 2
At least 3
All 4
Total

48
1
2
0
0
51

94.1
2.0
3.9
0.0
0.0
100.0

n

%

Aggregate–all
grades
Score

n

%

High
school
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Assessment of Health-Related Fitness
State policies either did not address the assessment of
health-related fitness (39 states across all grade levels,
76.5% of states) or they required students within each
grade level to participate in the assessment of healthrelated fitness at least one time within the grade level
(e.g., elementary, middle, or high schools; 12 states
across all grade levels [23.5% of states]). Four states
required that a report be provided at the state level at
all grade levels, and no state specified that such assessment was required only within a specified grade level.

Recess Time
The vast majority of state policies did not incorporate
recess time at the elementary school level (48 states,
94.1%). One state recommended recess without specifying a minimal amount of time, and two states required recess for less than 20 minutes per day or the
policy required recess without specifying a minimal
amount of time or frequency (score of 2).

Summary Scores
Table 3 presents descriptive statistics for the aggregated
score (i.e., combined score across grade levels) for PE
time requirements, staffing requirements for PE, curriculum standards for PE, and the assessment of healthrelated fitness as well as for the weighted summary
score across the four PE-related areas (excluding recess). Consistent with the all-grade data presented
above, the state policies were rather limited, particularly in the time requirements, curriculum standards,
and assessment areas. Across the three grade levels,
state policies hovered around the policy recommendation level (i.e., 1 point) for the time requirements area,
a minimal restriction (i.e., the 2-point level) for the
curriculum standards area, and at the policy recommendation (i.e., 1 point) or below level for the assessment area. Staffing provisions were somewhat more
restrictive, with the state policies exceeding at least the
minimal requirements (i.e., 2-point level), on average,
across the three grade levels. Analysis of the weighted
summary score revealed that, overall, the state policies

were around the minimal requirements across policy
areas and grade levels (i.e., score of 2). In other words,
on average, the policies were more restrictive than a
simple policy recommendation but not by much.

Discussion
Development of the PERSPCS is particularly timely
given the increased interest in using policy-based approaches as one of multiple strategies to target childhood obesity. The purpose of this paper is to present
the methodology developed to classify state policies for
five key areas related to physical activity in the school
environment, including PE and recess time requirements, staffing requirements for PE, curriculum standards for PE, and the assessment of health-related
fitness. The methodology developed herein provides a
reliable system for systematically and reliably classifying
the nature and extent of state PE and recess time
policies. PERSPCS can be a valuable tool to help states
monitor change over time as it relates to these policy
areas, as well as for providing longitudinal data for use
in policy evaluation and impact studies.
These results provide a first look at the variability in
state policies related to PE and recess time as of a
December 31, 2003 baseline. Of the five policy areas
examined, staffing requirements were most restrictive.
Policies were increasingly less restrictive for each of the
following areas: PE time requirements, curriculum standards for PE, the assessment of health-related fitness,
and recess time. Staffing requirements for PE teachers
likely had more restrictive policies mainly because
teacher qualification has a longstanding history of
being addressed at the state level as this is often
included in the teacher credentialing section of the
state regulations, although this is not necessarily specific to PE teacher qualifications.40 Also, it was not
surprising that the PE time requirement was the area
that had the most restrictive policies. Most states have
PE requirements for high school graduation, which can
explain its ranking with respect to the other policy
areas.41 In addition, increasing PE time may have a
more direct impact on behavior than the other areas.

Table 3. Summary scores for the physical education (PE) policies and weighted summary score for the PE-related policies, as
of December 31, 2003

Maximum
Mean (SD)
Median
Observed low-high score

PE time
requirements

Staffing
requirements
for PE

Curriculum
standard for PE

Assessment of
health-related
fitness

Weighted
summary scorea

15
5.29 (2.24)
6.00
0–11

12
8.06 (2.79)
7.00
3–12

12
5.16 (4.60)
6.00
0–12

12
1.49 (2.77)
0.00
0–10

39
16.68 (5.33)
16.00
6–31

a

The summary score was weighted to count the time requirements and staffing requirements scores at their full value (1.0) and to count the
curriculum standards and assessment scores at half of their full value (0.5).
SD, standard deviation.
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As there is some evidence in the literature suggesting
that increasing PE time alone may not be sufficient or
the only approach necessary to increase physical activity
during school hours, it is important to increase the
policy action with respect to the other policy areas.2,8,13,18,42 Although few states have mandated requirements for the assessment of health-related fitness,
those that have a higher score in this policy area were
more likely to have more restrictive policies governing
PE time requirements (r⫽0.348, p⬍0.05) and curriculum standards for PE (r⫽0.355, p⬍0.05), potentially
representing the more progressive PE-related states.
Plans are underway to update the PERSPCS and to
make the data available on the NCI website.
The 2003 scores provide a useful baseline against
which future annual assessments can be compared to
monitor changes in state policies related to PE and
recess time. As PERSPCS is designed to capture the
range of variability in state policies that go beyond the
presence or absence of policy, it provides more descriptive information. Most importantly, such a system can
be useful to incorporate into socio-ecologic studies
aimed at examining the impact of state policies on the
school environment, social norms, and behavioral outcomes at the macro- and micro-levels. To address the
existing childhood obesity epidemic, there is a need to
expand the current system to measure other areas
related to physical activity (e.g., extracurricular activities, safe route to schools) and to combine it with
nutrition-related policy classification information.43
The data are presented within the context of several
limitations. First, it is important to consider that policies affecting the school environment with respect to
PE and recess time also are enacted by lower levels of
government, particularly at county, municipal, and/or
school-district levels. For some areas, such as recess,
where state requirements are minimal or virtually nonexistent, policy actions may be occurring at lower levels.
Understanding such jurisdictional nuances is particularly important for assessing the interrelationship of
public policies and their collective relationship with
school practices and individual behaviors. By assessing
only state policies or assessing only local policies, it may
be difficult to ascertain the true policy environment
and its relationship to system- and individual-level outcomes. Therefore, PERSPCS should be examined in
conjunction with policies developed by local and
school-district governments to determine overall effects
of policies on system- and individual-level outcomes.
PERSPCS provides a solid foundation for developing
local-level policy indicators; however, the generalizability of the system to classify local-level policies needs to
be established in future studies. In addition, it is
expected that identifying and collecting local policies
will require a different data-collection methodology, as
lower-level policies are not readily available via a central
electronic database.
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Assessment of the reliability of PERSPCS utilized two
coders, with one of them having legal expertise, and it
is unclear if the same level of reliability would be
obtained if the coders had different experience and
background than was used in this study. Another limitation is that the reported data solely reflect a baseline
assessment of PE and recess time laws developed by
state legislatures and regulations promulgated by state
agencies as of December 31, 2003. The analysis did not
include Executive Orders nor did it account for state
Attorney General opinions or any case law that may
have existed to examine the legality of a given law.
Likewise, it is important to recognize that many other
policy areas beyond those presented in this system
(such as those prescribed in model school wellness
polices) relate to school- and individual-level outcomes.
While including these additional policy areas was beyond the scope of this study, future efforts will be
well-served by incorporating them to assess the nature
and extent of those policies. Finally, the system also
does not capture information on the implementation
of policies by responsible state agencies or by school
districts. Future research to understand the true “meaning” or impact of these policy actions is needed as
enacting a policy is an important first step but it does
not necessarily mean that it will be enforced. PERSPCS
does not track enforcement but it can serve to conduct
such evaluation. In several cases, it is still necessary to
examine whether varying levels of policy requirements
or restrictions have differential impacts on the school
environment, social norms, and student-level behavior
change. Yet a meaningful assessment of the potential
policy impact of varying levels of restrictions would not
be possible without ongoing classification of the nature
and extent of these policies. This paper provides information on baseline policy status; additional years of
data will be needed to conduct actual policy impact
studies.
It should be noted that PERSPCS was developed to
assess policy variability across and within states for a
specific area but is not meant to provide policy guidelines. Currently, the evidence supporting a given policy
change is not firmly established for PE and recess time.
Until the predictive validity of these scores is established, it is not feasible to make policy recommendations. Therefore, it is important that the scoring system
not be inappropriately used until more empirical data
become available to guide policymakers. For example,
it is unclear what will be the impact of having extensive
state policies governing the assessment of healthrelated fitness. This may depend on how the data will
be used. If the health-related fitness assessment data are
aggregated at the school-district level and are reported
only as such, it is unlikely to be as controversial as
reporting individual data in the student report card,
where the latter may have a negative impact on behavior as well as having unintended emotional conseAm J Prev Med 2007;33(4S)

S271

quences. This illustrates that it is yet unknown if more
restrictive policies are needed to have the desired
behavioral outcome.
To summarize, this study developed a system for
classifying the nature and extent of state PE and recess
time policies. Given the inter-rater agreement in using
this system to classify state policies, it suggests a high
reliability in measuring the variability in the state
policies. Therefore, the methodology developed as part
of this paper provides a reasonable framework to begin
to evaluate the impact of policies on environmental and
behavioral outcomes.
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Appendix A: Physical education (PE) and recess time policy measurement system for elementary (ES), middle
(MS), and high (HS) schools
Score

Description

PE time requirements
5
ES: State requires students in public ES to participate in PE for a minimum of 150 minutes per week.
MS/HS: State requires students in public MS/HS to participate in PE for a minimum of 225 minutes per week
(or the equivalent in credit(s) based on the Carnegie unit).a
4
ES: State requires students in public ES to participate in PE for a minimum of 90 minutes per week but less
than 150 minutes per week.
MS/HS: State requires students in public MS/HS to participate in PE for a minimum 150 minutes per week
but less than 225 minutes per week (or the equivalent in credit(s) based on the Carnegie unit).
3
ES: State requires students in public ES to participate in PE for a minimum 60 minutes per week but less than
90 minutes per week.
MS/HS: State requires students in public MS/HS to participate in PE for a minimum of 90 minutes per week
but less than 150 minutes per week (or the equivalent in credit(s) based on the Carnegie unit).
2
ES: State requires PE for less than 60 minutes per week; or state requires PE (daily/weekly/annually) without
a specified time requirement.
MS/HS: State requires PE in MS/HS for less than 90 minutes per week; or state requires PE (daily/weekly/
annually) without a specified time requirement.
1
ES/MS/HS: State recommends a PE time requirement; or state requirement for physical activity includes an
option for PE.
0
ES/MS/HS: No PE requirement.
Potential enhancement factor: Applies if state specifies daily participation in PE.
Potential inhibiting factor: Applies if state permits substitution for PE based on a course or activity; or if state
specifies that PE instruction is not required for the full school year.
Staffing requirements for PE
4
ES/MS/HS: State offers certification/licensure/endorsement to teach PE and requires newly-hired PE teachers
to have certification/licensure/endorsement and a college major (or a minimum of 30 credit hours) in PE
(to fulfill certification/licensure/endorsement requirement or otherwise.
3
ES/MS/HS: State offers certification/licensure/endorsement to teach PE and requires newly-hired PE teachers
to have certification/licensure/endorsement and a college minor (or a minimum of 15 credit hours) in PE
(to fulfill certification/licensure/endorsement requirement or otherwise).
2
ES/MS/HS: State offers certification/licensure/endorsement to teach PE and requires newly-hired PE teachers
to have certification/licensure/endorsement and preparation that is less rigorous than a college minor (e.g.,
less than 15 credit hours) in PE (to fulfill certification/licensure/endorsement requirement or otherwise).
1
ES/MS/HS: State recommends certification/licensure/endorsement) and an academic degree in PE to teach
PE.
0
ES/MS/HS: No requirement or no PE.
Potential inhibiting factor: Applies if teacher qualifications apply to most but not all districts (e.g., not
applicable to districts that regularly employ fewer than 20 teachers).
Curriculum standard for PE
4
ES/MS/HS: State standards are required for PE that address student knowledge of physical activity, behavioral
and motor skills, and health-related fitness; or state requires ES to meet national standards that include such
component.
3
ES/MS/HS: State standards are required for PE that address student knowledge of physical activity, behavioral
and motor skills, or health-related fitness, but not all such components.
2
ES/MS/HS: State standards are required, but by reference to a curriculum framework (or the equivalent)
only.
1
ES/MS/HS: State recommends standards/guidelines for PE.
0
ES/MS/HS: No requirement or no PE.
Assessment of health-related fitness
4
ES: State requires students in appropriate grade(s) (e.g., grade x and above) to participate in an annual (or
more frequent) fitness test that addresses cardiovascular endurance, muscular strength, muscular
endurance, flexibility, and body composition (or a standard fitness test that includes such components).
MS/HS: State requires students to participate in an annual (or more frequent) fitness test that addresses
cardiovascular endurance, muscular strength, muscular endurance, flexibility, and body composition.
3
ES: State requires students in appropriate grade(s) (e.g., grade x and above) to participate in a biannual
fitness test that addresses cardiovascular endurance, muscular strength, muscular endurance, flexibility, and
body composition (or a standard fitness test that includes such components).
MS/HS: State requires students to participate in a biannual fitness test that addresses cardiovascular
endurance, muscular strength, muscular endurance, flexibility, and body composition.
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Score

Description

2

ES: State requires students in appropriate grades(s) (e.g., grade x and above) to participate in a health-related
fitness test at least once in ES, with or without specified fitness test components.
MS/HS: State requires students to participate in a health-related fitness test at least once in MS/HS, with or
without specified test components.
1
ES: State recommends health-related fitness testing in appropriate grade(s).
MS/HS: State recommends health-related fitness testing.
0
ES/MS/HS: No requirement or no PE.
Potential enhancement factor: applies if state (e.g., state education agency) requires a report on results of
such testing.
Potential inhibiting factor: applies if fitness test is required for only a portion of students in appropriate
grades.
Recess time—elementary school
4
State requires public ES to provide a minimum of 30 minutes of daily recess that does not substitute for PE.
3
State requires public ES to provide a minimum of 20 minutes but less than 30 minutes of daily recess that
does not substitute for PE.
2
State requires public ES to provide recess for less than 20 minutes per day; or requires recess without a time
and/or frequency requirement.
1
State recommends recess.
0
No requirement.
a

Credit are not specified, 1.0 credit unit is equivalent to 120 hour/year of PE instruction.

Appendix B: Weighted summary scores and raw scores for physical education (PE) by state and topic, as of
December 31, 2003
State

PE time
requirements

Staffing
requirements for PE

Curriculum
standard for PE

Health-related
fitness assessment

Recess
time

Weighted
summary score

AK
AL
AR
AZ
CA
CO
CT
DC
DE
FL
GA
HI
IA
ID
IL
IN
KS
KY
LA
MA
MD
ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK

2
6
7
6
11
0
6
2
6
6
5
2
6
6
6
4
6
2
2
6
6
6
6
6
6
4
2
6
8
6
6
6
6
7
10
6
1

6
6
9
3
6
6
12
12
9
12
12
6
9
6
3
8
6
6
10
6
12
12
9
6
12
7
9
6
6
9
6
9
12
6
12
6
6

0
6
10
0
5
0
0
0
6
6
12
2
9
0
0
8
0
0
0
3
12
12
0
0
9
6
9
0
0
9
12
6
12
12
12
6
12

0
0
0
6
6
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6
0
0
0
0
0
0
0
0
0
6
6
0
6
6
0

0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

8
15
21
12
22.5
6
18
14
18
21
23
9
19.5
12
9
16
12
8
12
13.5
24
27
15
12
22.5
14
15.5
12
14
19.5
18
21
27
19
31
18
13
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State

PE time
requirements

Staffing
requirements for PE

Curriculum
standard for PE

Health-related
fitness assessment

Recess
time

Weighted
summary score

OR
PA
RI
SC
SD
TN
TX
UT
VA
VT
WA
WI
WV
WY

6
6
6
2
0
6
5
6
6
6
9
5
6
6

6
6
6
12
9
6
9
4
12
12
9
12
4
6

6
12
2
2
0
6
3
6
0
6
0
6
12
6

0
6
0
0
0
0
0
6
0
6
0
0
10
6

0
0
0
0
0
0
2
0
2
0
0
0
0
0

15
21
13
15
9
15
15.5
16
18
24
18
20
21
18
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Development of a School Nutrition–Environment
State Policy Classification System (SNESPCS)
Louise C. Mâsse, PhD, Marcy M. Frosh, JD, Jamie F. Chriqui, PhD, Amy L. Yaroch, PhD,
Tanya Agurs-Collins, PhD, RD, Heidi M. Blanck, PhD, Audie A. Atienza, PhD, Mary L. McKenna, PhD, RD,
James F. Igoe, MA
Background: As policy strategies are rapidly being developed to address childhood overweight, a system
was developed to systematically and reliably classify state policies related to the school
nutrition environment. This study describes the development process, the inter-rater
reliability to code state policies enacted as of December 2003, and the variability in state
policies related to the school nutrition environment.
Methods:

The development of the School Nutrition Environment State Policy Classification System
(SNESPCS) included a comprehensive review of published literature, reports from
government and nongovernmental sources, input from an expert panel, and select experts.
Baseline statutes and regulations for each of the 50 states and the District of Columbia were
retrieved from Westlaw (data retrieved in 2005–2006 and analyzed in 2006) and pilot
testing of the system was conducted.

Results:

SNESPCS included 11 policy areas that relate to a range of environmental and surveillance
domains. At baseline, states had no (advertising/promotion and preferential pricing) or
modest (school meal environment, reimbursable school meals, coordinating or advisory
councils, body mass index screening) activities in many of the policy areas. As of 2003, 60%
of the states had policies related to the sale of foods in school that compete with the school
meal program.

Conclusions: Evaluation of policies that affect the school-nutrition environment is in its earliest stage.
SNESPCS provides a mechanism for assessing variation in state policies that can be
incorporated in an evaluation framework aimed at elucidating the impact of state policies
on the school environment, social norms, and children’s dietary behaviors in schools.
(Am J Prev Med 2007;33(4S):S277–S291) © 2007 American Journal of Preventive Medicine

D

ata on the prevalence of overweight among
children have triggered an interest in environmental and policy changes in the school setting. The rationale for developing and implementing
school policies is emerging.1 However, in recent years,
much policy activity affecting the school nutrition environment has occurred at the federal, state, and local
levels. As legislators have had success in developing
public health policies in other areas (automobile,
safety, and tobacco),2 such strategies are increasingly
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being considered as an incentive to structure the school
environment to support healthy behaviors. As children
consume a significant proportion of their daily food
intake in schools, the school environment is a prime
target for nutrition-related policy initiatives.1 To date,
recommendations for policy changes in schools have
been made based on “best-available” evidence and their
effectiveness as it relates to school practices is just
beginning to be evaluated.
The use of policy strategies to regulate the school
nutrition environment is not new. For example, the
nutritional content of meals sold as part of the National
School Lunch Program (NSLP) and School Breakfast
Program (SBP) is regulated at the federal level to
conform to the United States Dietary Guidelines.3
However, federal regulations are limited for foods and
beverages sold outside the NSLP and SBP (termed
competitive foods).4,5 Only a portion of the competitive
foods, those defined as Foods of Minimal Nutritional
Value (FMNV) cannot be sold in school cafeterias or
other food service areas during meal times.6,7 However,
it is well documented that students have easy access to
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competitive foods high in fat, sugar, and calories.5,8
Currently, federal regulations allow states and local
school authorities to further regulate the sale of competitive foods.
The Child Nutrition and Nutrition Program for
Women, Infants, and Children (WIC) Reauthorization
Act of 2004 is an example of a policy approach employed to change the school environment.9 The Act
required school districts that participate in the NSLP
and SBP to implement “wellness” policies that include
nutrition by school year 2006 –2007. Recently, a number of soft drink companies have issued a joint statement with the Alliance for a Healthier Generation, the
American Heart Association, and the Clinton Foundation to voluntarily adopt a new school beverage policy
that will restrict the sale of soft drink in schools (e.g.,
increasing sales of bottled water, low-fat and nonfat
milk, 100% fruit juice, and decreasing portion size).10
Policy recommendations have been put forward by
many, including the Institute of Medicine (IOM) which
provides suggestions for competitive foods, school
meals, nutrition education, advertising in schools, and
assessment and reporting of body mass index (BMI) in
schools.1 If some or all of these policy recommendations are adopted and implemented, it is not yet clear
what their impact will be on the school environment
and children’s behavior.
To assess the impact of policies, it is not sufficient to
simply assess whether a policy exists given that the
components and/or restrictions within a policy may
vary greatly by state. From a policy-impact perspective,
it is most useful to compare the variation in restrictions
contained within a policy provision and to assess how
the policy is being implemented in practice. Therefore,
this paper describes the development of the School
Nutrition Environment State Policy Classification System (SNESPCS), which was designed to classify and
prospectively monitor changes in state statutes and
regulations.

Methods
Data Source
Statutory (legislation) and administrative (regulatory) laws
(collectively referred to as “policies” hereafter) for each of
the 50 states and the District of Columbia (hereafter referred
to as “states”) were obtained via primary legal research11
using the Westlaw legal database. State statutes reflect the
official compilation of laws as enacted by state legislatures;
administrative laws reflect the compilation of rules and regulations promulgated by state Executive Branch agencies.12
Typically, state legislation in the school nutrition area provides an enabling framework or foundation for more detailed
policy proscriptions that are specified in administrative laws
(i.e., rules and regulations) developed by state agencies.13 For
this study, administrative laws were particularly relevant because most state education-related policies are formulated

through the regulatory process. Information on case law,
Attorney General opinions, Executive Orders, school district
policies, and school-level policies was beyond the scope of this
research.
Baseline data on state policies enacted or adopted as of
December 31, 2003 were compiled to test the system. The
baseline reference date was chosen to: (1) ensure consistency
with the study reference date for a similar system created to
assess state physical education (PE) policies (reported elsewhere)14; (2) serve as a baseline to prospectively assess
change; and (3) establish a baseline before most changes
occur in this area. The policy data were retrieved and
analyzed in 2005–2006. A series of broadly defined Boolean
search strategies were developed to identify potentially relevant policies contained in Westlaw. Secondary data source
were used to cross-reference the existence of policies in a
given topic area including: the School Nutrition Association’s
State Policy Index15; the Centers for Disease Control and
Prevention (CDC)’s Nutrition and Physical Activity Legislative
Database16; the National Conference of State Legislature’s
(NCSL) Health Promotion Program State Legislation and
Statute Database17,18; the Health Policy Tracking Service19;
and the National Association of State Boards of Education’s
(NASBE) State-Level School Health Policies Database.20

Conceptual Framework and Development of SNESPCS
A draft of SNESPCS was developed by the study team through
a review of the published literature, web reports, policy
recommendations from various health agencies, government
recommendations and guidelines, model policies in this area,
and key documents.1,21–33 Development of SNESPCS was
modeled after previous tobacco-related policy evaluation system that is used to classify policies against established public
health benchmarks.34,35 In contrast, empirical data is still
emerging for the school nutrition environment; therefore,
the policy areas and classifications within SNESPCS were
based on “best possible” evidence as well as input from an
expert panel (n⫽9) and key experts (n⫽4). The inclusion of
a policy area in SNESPCS is not intended to imply that there is
enough scientific evidence supporting such policy. SNESPCS
topics focus on the competitive foods, the school meal environment, food service director qualifications, coordinating or advisory councils, nutrition education, marketing, and screening of
body mass index (BMI) in schools.
As depicted in Figure 1, the topics included in SNESPCS
can be viewed through the lens of the Social–Ecological
Model36,37 and more recently refined models presented by
Brownson et al.38 and Glanz et al.39 The policy areas in
SNESPCS can be classified according to whether they may
affect the environment (physical, structural, communication,
and economic environments) or the surveillance of BMI in
schools with the rationale and scientific justification provided
below.
Competitive foods. The term “competitive foods” in
SNESPCS follows the U.S. Department of Agriculture
(USDA) and Government Accounting Office (GAO) definition, which includes all foods and beverages sold outside of
the reimbursable federal school meal programs.4,5 In
SNESPCS, coding is assigned in three categories: (1) à la carte
in cafeterias, which include items sold or served in cafeterias,
(2) vending machine items sold schoolwide, and (3) other
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Figure 1. Conceptual framework for understanding the potential impact of policies related to the school nutrition environment.

venues that may include items sold or served in school stores,
canteens, and classrooms. The limited number of studies that
have examined the impact of competitive foods on children’s
dietary intake suggest that the availability of these foods is
associated with higher intake of fat and saturated fat.40 – 42
Federal regulations prohibit schools from selling foods of
minimal nutritional value, but only in food service areas
during meal times and applicable only to soda, water ices
without fruit juice, several hard and soft candy types, and
chewing gum.6,7 SNESPCS includes provisions that go beyond
meeting the federal regulation, in part because the definition
of foods of minimal nutritional value is limited and does not
capture many foods high in fat, sugar, and calories devoid of
minerals and vitamins.5–7 In addition, mid-range to higher
codes differentiate among policies that meet or exceed the
2005 federal dietary guidelines.43 It should be noted that
SNESPCS includes less specificity for minimal requirements
(e.g., maximum sugar allowance) than advocated by certain
groups44,45 and those identified by USDA as part of its
HealthierUS School Challenge,46 although additional specificity can be incorporated as further recommendations arise
in this area.
School meals. Currently, schools participating in the SBP or
NSLP are required to offer lunches between 10:00 AM and
2:00 PM, provide sufficient time to eat, and meet current
USDA guidelines.3,6,7 Some studies have indicated that the
length of the lunch period is positively associated with improved nutrient intake.47– 49 In addition, those who consume
the NSLP have been found to eat more fruits and vegetables42
and have better nutrient intake.50 For the SNESPCS, two
categories were established, namely, the school environment,
which refers to the time and duration of the meal period; and
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reimbursable school meals, which refers to enhancing the
school meal preparation to exceed the 2005 federal dietary
guidelines43 (e.g., less fat than the federal guidelines).
Food service director qualifications. USDA and NASBE recommend setting educational standards for the nutrition
personnel.20,22 One large-scale survey found that credentialed food service managers prepared healthier food options
than noncredentialed staff.27 SNESPCS examines state policies with respect to the qualifications for newly hired food
services directors.
Coordinating or advisory councils. Coordinating or advisory
councils are created at the state level to build coordination
and planning for school health needs20 and may be linked to
school wellness policies. Detailed suggestions for how a
coordinating or advisory council relate to a statewide plan
have been provided51,52; however, it was decided that
SNESPCS would initially capture the extent to which states
have developed such a framework. This category can be
expanded to include more aspects as these state councils
evolve.
Nutrition education. Nutrition education has been suggested
to be an important component of a comprehensive health
program53 as it has the potential to increase students’ knowledge about food choices and their attitudes and skills to eat a
healthy diet.54 –56 It has been suggested that providing ageappropriate nutrition education in a school environment
where healthy nutrition behavior is promoted can reinforce
healthier food behaviors.1
Marketing. The American College of Preventive Medicine
recommends prohibiting visual advertising, promotion, dis-
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tribution, and sampling of “junk foods” on school property.57
A recent IOM report concludes that there is enough empirical evidence suggesting that marketing practices have a
significant impact on children’s dietary behavior.21 In addition, there is initial data indicating that lowering the price of
healthier food options increase consumption of these items
by children.58 – 60 Consequently, SNESPCS includes two categories for marketing: (1) marketing–advertising, which refers
to the promotion of food and beverages to student during
school hours; and (2) marketing–preferential pricing, which
refers to pricing strategies for selling healthier food and
beverages options in the school.
Screening for BMI. The IOM has called for annual screening
of every student’s weight, height, and percentiled BMI as well
as recommending that states develop reporting protocols.1
Controversy about screening for BMI in schools and the
reporting of BMI information is ongoing.61– 63 Although BMI
screening is a controversial topic, the inclusion was deemed
important as empirical evidence is likely to emerge after some
states have enacted such policies. The decision to include
BMI screening, or any other policy areas, in SNESPCS does
not reflect the authors’ or experts’ endorsement of such
policies but that such policies have been considered and
enacted by some states.
Pilot testing and finalizing SNESPCS. The initial SNESPCS
was reviewed by the expert panel (N⫽9; expertise in nutrition, education, policy, public health policies, obesity prevention, and nutrition guidelines). The expert panelists agreed
on all policy topic areas, except for BMI school-based screening as mentioned above. Additionally, key experts provided
focused advice on several iterations of SNESPCS and the
associated topic areas. To finalize SNESPCS, a pilot study was
conducted to determine the reliability of the system and to
clarify decision rules. Eight states with the largest number of
nutrition policies were selected for the pilot (DC, CA, DE, FL,
LA, NE, OH, and WV). All policies were double coded
independently (project manager and legislative analyst) and
resulted in high inter-rater agreement (84.5%). The pilot
resulted in minor changes and yielded a measurement system
that reflected the 11 policy areas described above (see Appendix A). Where appropriate, policies were coded by grade
level (elementary, middle, and high school). Grade level is
not consistently defined by states; however, the states’ operationalizations were employed for the classification. In total, 21
individual codes were developed (5 by grade level and 6
non– grade level ⫽ 5 * 3 grade levels ⫹ 6 ⫽ 21 codes).
Scoring. The SNESPCS is an ordinal scoring system, designed
to reflect the relative degree of the policy mandate within
each of the 11 policy areas, with scores within a given policy
area ranging from “0” to a maximum of “3” or “6” points
depending on the area. The “0” score across all topics reflects
that a state has no policy and a score of “1” is assigned when
a state made a policy recommendation (rather than a policy
requirement). Inclusion of level “1” (recommended policy)
scoring category was debated; however, an analysis of recommended policies may have research value as compared to
mandated policies. Scores of “0” and “1” have consistent
interpretation across all policy areas and scores in between
reflect an increment in policy requirements and specificity. If
a policy area was determined to be less varied in nature, the

maximum score was set to a lower value (“3” versus “6”) to
reflect the limited range at this time (see Appendix A). A
series of dichotomous subcodes were created to track policies
areas that are not well developed in the literature but have the
potential to enhance or inhibit the policy.

Analysis
Inter-rater agreement. Two raters with expertise in state
legislative analysis independently rated each state’s policies to
assess the reliability of the codes. After the raters were trained
in coding the policy areas, the reliability of SNESPCS was
assessed by evaluating the percentage of agreement and the
intraclass correlation coefficient (ICC).64
Policy area scores. Aggregate summary scores were computed for each of the 11 policy areas. For the five policy areas
with grade-level scores (i.e., à la carte in cafeterias, vending
machines, other venues, reimbursable school meals, and
nutrition education) a category-specific score was computed
by summing the elementary, middle, and high schools scores.
In addition, across grade-level scores were computed to
determine the lowest policy restriction that would apply
across grade levels in the state. For example, states would
receive a score of “at least 1” for à la carte in cafeterias if they
received a score of “at least 1” across the three grade levels, as
would a state that received a score of “4” at the high school
level but only a score of “1” for another grade, indicative of
the least extensive policy restriction that would apply for all
grade levels. Composite scores were not developed as it was
felt premature to assign weights both within the scoring
categories as well as across policy areas since the empirical
evidence is still emerging. All analyses were computed using
SPSS version 14.0.1.

Results
Inter-rater Agreement
The percentage of agreement and ICC computations
indicate adequate levels of inter-rater agreement. Interrater agreement ranged from a low of 74.5% (for
nutrition education scores) to perfect agreement (for
the marketing–preferential pricing policy area), with
an average inter-rater agreement of 88.8%. Disagreement for the nutrition education area centered on the
subtle difference between a policy mandating nutrition
education standards without specific requirements and
one that specified requirements for knowledge, skills,
and behavior. ICCs were not computed for seven of the
items as not enough policies existed in these areas. The
ICCs were fairly high—ranging from a low of 0.835
(nutrition education for elementary schools) to a high
of 0.962 (competitive foods in other venues for elementary schools). The average ICC was fairly high, 0.902,
indicative of the reliability of SNESPCS.

Policy Area Scores
Summary statistics are presented in Table 1 with gradelevel scores presented in Table 2. State-level data
(summed across grades by policy areas) are presented
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Table 1. Policy-area descriptive statistics, without grade distinctions (as of December 31, 2003)
Without grade distinctions

Policy area

Brief description

Competitive foods Individual food items sold
à la carte in
or served outside the
cafeterias
federal school meal
program
Competitive
Individual food items sold
foods—vending
or served through
machine
vending machines in
schools
Competitive
Individual food items sold
foods: other
or served outside the
venues
cafeteria or vending
machines
Reimbursable
Exceeding federal
school meal
requirements for the
reimbursable school
meal
School meal
Exceeding federal
environment
requirements for meal
time and meal period
Food service
Qualification for newly
director
hired food service
qualifications
directors
Coordinating or
Creation of council or
advisory
plan
councils
Nutrition
Requirements for the
education
nutrition education
curriculum
Marketing:
Promotion of food and
advertising
beverages during school
hours
Marketing:
Preferential pricing for
preferential
selling healthier food in
pricing
school
BMI screening
BMI screening and
reporting

Maximum
attainable
Grade-level score per
scores
grade

Maximum
attainable
score
# of states with Low–high
across
scores >0
scores
grades
N (%)a
achieved Mean SD

Yes

5

15

14 (27.5)

0–15

2.37

4.43

Yes

6

18

17 (33.3)

0–12

2.33

3.73

Yes

6

18

17 (33.3)

0–12

2.29

3.66

Yes

3

9

3 (5.9)

0–9

0.41

1.80

No

3

3

3 (5.9)

0–3

0.10

0.46

No

4

4

8 (15.7)

0–4

0.49

1.19

No

3

3

8 (15.7)

0–2

0.24

0.59

Yes

4

12

30 (59.8)

0–12

4.49

4.29

No

5

5

0 (0.0)

0–0

0.00

0.00

No

4

4

0 (0.0)

0–0

0.00

0.00

No

3

3

3 (5.9)

0–3

0.18

0.71

The column, “# of states with scores ⬎0” reflect the aggregate scores without grade-level distinctions.
SD, standard deviation; BMI, body mass index.

a

in Appendix B with more detailed data available on
request. Overall, 38 states (74.5%) received a score
greater than “0”. Policy activity as of December 31, 2003
was limited to a few areas— competitive foods (à la
carte in cafeterias, vending machines, and other venues; nutrition education; and, to a lesser extent, coordinating or advisory councils and food service directors.
With the exception of nutrition education, where 30
states had taken some type of action, the summary
scores and statistics across the policy areas were quite
low.
Competitive foods (à la carte in cafeterias, vending
machines, and other venues). The scores for à la carte in
cafeterias were somewhat higher than the vending machines and other venues scores and between 14 (27.5%)
October 2007

to 17 (33.3%) states received a score in these policy
areas (see Table 1). Fewer states received a score of at
least “1” for each of the three grade levels; 12 (13.5%)
states for the à la carte sales; ten (19.6%) states for
vending machines; and 11 (21.6%) for other venues
(see Table 2). The maximum score was attained only
for the à la carte sales and only three were given “full
credit” for meeting the maximum score “5”, which
prohibited à la carte sales or service in cafeterias
outside the reimbursable school meal program with
some exceptions (e.g., sale of water, low-fat/nonfat
milk, beverages with at least 100% fruit/vegetable juice,
and nonfat fruits and vegetables).Overall higher scores
were more prevalent for elementary schools followed by
middle and high schools (see Table 2). Only one state
Am J Prev Med 2007;33(4S)
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Table 2. Descriptive statistics for policy areas with grade-level distinctions (as of December 31, 2003)
Elementary
school

Middle school

High school

Aggregate all grade

Policy area

Score

N

%

n

%

n

%

Score

Competitive foods—
à la carte in
cafeterias

0
1
2
3
4
5
Total
Maximum
Mean (SD)
Tracking variable:
portion sizea
Tracking: penaltya

37
0
5
3
2
4
51

72.5
0.0
9.8
5.9
3.9
7.8
100.0
5
0.92 (1.65)
0.0

39
0
6
2
1
3
51

76.5
0.0
11.8
3.9
2.0
5.9
100.0
5
0.73 (1.46)
0.0

39
0
6
2
1
3
51

76.5
0.0
11.8
3.9
2.0
5.9
100.0
5
0.73 (1.46)
0.0

Some 0
At least all
At least all
At least all
At least all
All 5
Total

0
1
2
3
4
5
6
Total
Maximum
Mean (Std. Dev.)
Tracking variable:
portion sizea
Tracking penaltya

35
0
3
8
2
1
2
51

0
1
2
3
4
5
6
Total
Maximum
Mean (SD)
Tracking variable:
portion sizea
Tracking penaltya

35
0
4
8
3
0
1
51

Reimbursable
school meals

0
1
2
3
Total
Maximum
Mean (SD)

48
1
0
2
51

94.1
2.0
0.0
3.9
100.0
3
0.14 (0.60)

48
1
0
2
51

94.1
2.0
0.0
3.9
100.0
3
0.14 (0.60)

48
1
0
2
51

94.1
2.0
0.0
3.9
100.0
3
0.14 (0.60)

Nutrition education

0
1
2
3
4
Total
Maximum
Mean (SD)
Tracking variable:
curriculum
integrationa
Tracking variable:
instructiona

22
2
13
8
6
51

43.1
3.9
25.5
15.7
11.8
100.0
4
1.49 (1.48)
13.7

22
2
14
8
5
51

43.1
3.9
27.5
15.7
9.8
100.0
4
1.45 (1.43)
13.7

21
1
15
8
6
51

41.2
2.0
29.4
15.7
11.8
100.0

Competitive foods:
vending machines

Competitive foods:
other venues

0
1

0
1

0
1

7
0

2.0
68.6
0.0
5.9
15.7
3.9
2.0
3.9
100.0
6
1.08 (1.75)
0.0
2.0
68.6
0.0
7.8
15.7
5.9
0.0
2.0
100.0
6
0.98 (1.57)
0.0
2.0

0.0

0
1
38
0
4
7
2
0
0
51
0
1
38
0
4
7
2
0
0
51
0
1

7
0

2.0
74.5
0.0
7.8
13.7
3.9
0.0
0.0
100.0
6
0.73 (1.30)
0.0
2.0
74.5
0.0
7.8
13.7
3.9
0.0
0.0
100.0
6
0.73 (1.30)
0.0
2.0

0.0

0
1
40
1
4
6
0
0
0
51
0
1
39
1
4
7
0
0
0
51
0
1

6
0

n

%

39
0
6
2
1
3
51

76.5
0.0
11.8
3.9
2.0
5.9
100.0

41
0
4
6
0
0
0
51

80.4
0.0
7.8
11.8
0.0
0.0
0.0
100.0

40
0
4
7
0
0
0
51

78.4
0.0
7.8
13.7
0.0
0.0
0.0
100.0

Some 0
At least all 1
At least all 2
All 3
Total

48
1
0
2
51

94.1
2.0
.0
3.9
100.0

Some 0
At least all 1
At least all 2
At least all 3
All 4
Total

22
2
14
8
5
51

43.1
3.9
27.5
15.7
9.8
100.0

1
2
3
4

2.0
78.4
2.0
7.8
11.8
0.0
0.0
0.0
100.0
6
0.53 (1.07)
0.0

Some 0
At least all
At least all
At least all
At least all
At least all
All 6
Total

1
2
3
4
5

2.0
76.5
2.0
7.8
13.7
0.0
0.0
0.0
100.0
6
0.53 (1.12)
0.0

Some 0
At least all
At least all
At least all
At least all
At least 5
All 6
Total

1
2
3
4

2.0

1.55 (1.46)
11.8
0.0

a

Tracking variables are not part of the scoring system but are monitored as these variables may have the potential to influence the measurement system.
SD, standard deviation.
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received credit (see tracking variables in Table 2) at
each grade level for establishing penalties for violations
of the state law and this was consistent across the à la
carte, vending machines, and other venues sale of
competitive foods. In addition, no state addressed
portion sizes of food sold à la carte, in vending machines, and other venues.
Reimbursable school meals. Only three states (5.9%)
had policies governing reimbursable school meals
(Table 1). As Table 2 reveals, two states (3.9%) were
given the maximum score of “3” for each grade levels
as they specified requirements for exceeding compliance with the 2005 federal regulations.6,7 One state
recommended (score of “1”) nutrition standards to
exceed compliance with the federal regulations for
school meals.
School meal environment. As with the reimbursable
school meal area, only three states (5.9%) had a
relevant policy for the school meal environment that
exceeded compliance with the 2005 federal regulations
in this area.43 Notably, two of the three state policies
were limited to a recommendation (score of “1”) and
the remaining state received a score of “3” for
mandating at least two standards beyond the federal
requirements.
Food service director qualifications. Eight states
(15.7%) included at least a minimal qualification requirement (score of “2”) for newly hired food service
directors (Table 1). Two states included a minimal
requirement of a high school degree/GED (score of
“2”), three states required a minor (score of “3”), and
three states received the maximum score “4” for requiring a bachelor’s degree in nutrition, dietetics, food
service management or a related field. Six states’ policies (11.8%) included a provision for professional
development of food service directors, regardless of
whether it was related to the certification.
Coordinating or advisory councils. Eight states (15.7%)
recommended the establishment of at least voluntary
school health coordinating or advisory councils for
districts or schools (Table 1). Four states included this
minimal recommendation, while the other four had a
minimal requirement (“2”) for the creation of such
councils or programs. Five states (9.8%) included a
provision requiring the state to create an advisory
board to provide recommendations related to nutrition
and youth overweight policies.
Nutrition education. As Tables 1 and 2 indicate, state
policies were more likely to address the nutrition
education area than any other category included in
SNESPCS. Across grade levels, most states (30 states,
59.8%) had at least a minimal policy provision and 29
states (56.9%) included at least a recommendation
(score of “1”). Five states (9.8%) received the maxiOctober 2007

mum score “4” across grade levels for requiring a
curriculum to incorporate sequential nutrition education content into the standard health education curriculum with reference to specific nutrition standards.
Seven states policies (13.7%) included requirements
for integrating the nutrition instruction in the school
with the food service program or with other subjects at
the elementary and middle school levels; six states
(11.8%) included such provision for high schools. No
state policy specified a set or minimal amount of hours
for nutrition education or hours of professional development for nutrition educators.
Advertising/marketing. Although included in SNESPCS,
no state policies addressed either the advertising/promotion
or the preferential pricing areas (see Table 1).
Screening for BMI. Three states’ policies (5.9%) were
given credit for addressing BMI screening (Table 1). In
each case, the states were given maximum credit (“3”)
for mandating that schools perform annual BMI
screening of all students (as long as they were not
exempted by parents). One state included a provision
that the state and/or school district addressed procedures for parental notification and referral.

Discussion
Understanding the relationship between school nutrition policies with the school nutrition environment,
social norms, and student dietary behavior is a topic of
great interest. For evaluation purposes, a monitoring
system that facilitates classification of school nutrition
policies both within and across states is an important
preliminary step. This paper described the methodology to monitor and classify state policies that have the
potential to affect the school nutrition environment
and to provide an initial baseline for ongoing policy
evaluation. The SNESCPS will help states monitor
change over time and will provide a reliable system
which can be incorporated in evaluation research focused at elucidating the impact of these policies.
Baseline data reported herein demonstrate that
SNESPCS can be used to reliably classify state policies
addressing the school nutrition environment, a key
criterion of any measurement system.65 As of December
31, 2003, policies in most states focused on the following areas from our conceptual framework: the physical
environment (i.e., competitive foods and school meal
policies), communication environment (particularly
nutrition education) and, to a lesser extent, on the
structural environment (i.e., food service director qualifications and school nutrition advisory councils). Few
states policies addressed the economic environment or
surveillance issues. It was not surprising that nutrition
education received the most attention thus far, since it
is integrated into the health education curriculum, a
component that is commonly taught in schools. ConAm J Prev Med 2007;33(4S)

S283

versely, the other components assessed by the system
are not part of the school curriculum and may have
received less attention given the increased focused on
student achievement.66 Furthermore, the relatively
small number of state policies targeting the school
nutrition environment may reflect that: (1) the policy
focus in this area is emerging; (2) states deferred to local
authorities on school-related policies; and (3) state policymakers are wary of restrictions on competitive foods
sales and other restrictions that might create financial
challenges for schools since competitive foods revenues
are used to subsidize food service operations, field trips,
and athletic equipment and facilities.5 Plans are underway to update the data and to make it available on the
National Cancer Institute (NCI) website.
A major strength of SNESPCS is that it was designed
to capture the variation in state-level policies governing
the school nutrition environment that extend beyond
simply assessing the presence or absence of policies in
a given area. It is meant to serve as a starting point for
surveillance and to be incorporated in a comprehensive
evaluation framework (see Figure 1). As such it addresses an important need for evaluation research in
this area, which IOM has identified as an important
focus for obesity prevention.67 A rigorous process was
used to develop SNESPCS; however, much is still
needed to be done to establish its validity and develop
composite scores. As the empirical evidence continues
to emerge across policy areas, SNESPCS should not be
viewed as a report card on school nutrition environment policies of individual states.
Recognizing that the system is in its infancy, it is
important to review this paper and the system within
the context of the following limitations. First, only
statutes and regulations were assessed. Thus, a range of
obesity-related programs and interventions as well as
industry agreements were not reflected in this study.
Second, local school district policies addressing nutrition may be more extensive than what is required by
state law and although local school district policies were
analyzed as part of the development process, the applicability of SNESPCS for assessing local-level policies has
not been fully assessed. Third, the passage of a policy is
an important first step; however, it does not necessarily
mean that the policy was enforced. SNEPCS does not
track enforcement as it does not provide an evaluation
of the implementation of these policies, although the
resulting data can be linked to both programs and
practices. Fourth, as more empirical data or recommendations (such as the IOM report on nutrition standards
for foods in school68) emerge, the categories and the
scoring structure within SNESPCS may need to be
refined to ensure that the system accurately reflects new
evidence and captures the policy variance both within
and across categories. Finally, psychometric analyses
are warranted to assess the performance of the system

in relation to the hypothesized understanding of the
policy components.65
With these limitations in mind, the development of
SNESPCS is particularly timely given the interest in
policies enacted to respond to the childhood overweight epidemic. Combining SNESPCS with the PE
policy system14 provides data, beginning with a 2003
baseline, on the variability of a range of policies which
have an impact in structuring school environments to
support healthy behaviors. Linking the policy data with
other data has significant potential for understanding
how these policies affect the school environment, and
potentially social norms and behavioral outcomes
among children as similar efforts have been successful
in helping understand the impact of tobacco consumption and related behaviors.69 –71 Furthermore, combining the knowledge of school policy influences with
measures of home, neighborhood, media, and other
influences can provide a more comprehensive understanding of children’s dietary behaviors.
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Appendix A: School nutrition environment state policy classification system for elementary (ES), middle (MS),
and high (HS) schools
Terminology

Definition

Competitive foods

USDA and GAO defined to include all foods and beverages sold outside of the
reimbursable federal school meal program.4,5
2005 federal dietary guidelines that recommend total fat intake of less than 35% of calories
(saturated fat at less than 10% of calories) for ages 4 to 18; little added sugars or caloric
sweeteners, and consumption of fiber rich fruit, vegetables and whole grains and nonfat
dairy foods.43
Includes carbonated beverages, water ices, chewing gum, hard candy, jellies and gums,
marshmallow candies, fondant, licorice, spun candy, and candy-coated popcorn (7 CFR
210 Appendix B).6,7
Food and beverages providing most of its calories from fat and/or sugar and few vitamins
and minerals.

Federal dietary guidelines

Food of minimal
nutritional value
(FMNV)
Food and beverages of low
nutritive value
Score

Description

Competitive Foods: à la carte in cafeterias
5
ES/MS/HS: State prohibits the sale or service of à la cart food and beverages outside the reimbursable
school meal programs, with exceptions only for the sale or service of water, lowfat/nonfat milk,
beverages with at least 100% fruit/vegetable juice with no added caloric sweeteners, and nonfried
fruit and vegetables.
4
ES/MS/HS: State mandates nutrition standards that meet or exceed federal dietary guidelines,43 with
specified limits on fats and added sugar and requirement(s) for nutrient-dense options, applicable to
all à la carte food and beverage items sold or served in cafeterias outside the school meal program.
3
ES/MS/HS: State restricts sale/service of à la carte food and beverages of low nutritive value beyond
federal requirements for FMNV, but without establishing nutrition standards that meet or exceed
federal dietary guidelines.43
2
ES/MS/HS: State requirement for à la carte food and beverages sold or served in cafeterias outside the
school meal program is undefined (e.g., “healthy” foods and beverages must be available); or state
requires a state agency to develop and adopt nutrition standards applicable to à la carte sales/service.
1
ES/MS/HS: State recommends nutrition standards for à la carte items.
0
ES/MS/HS: No provision.
Tracking variable
Potential enhancement factor: Applies if state specifies portion sizes.
Potential enhancement factor: Applies if penalties are established for violations.
Competitive foods: vending machines
6
ES/MS/HS: State prohibits the sale or service of nonreimbursable food and beverages in vending
machines (or student access to vending machines selling such items), with exceptions only for the
sale or service of water, lowfat/nonfat milk, beverages with at least 100% fruit/vegetable juice with no
added caloric sweeteners, and nonfried fruit and vegetables.
5
ES/MS/HS: State mandates nutrition standards that meet or exceed federal dietary guidelines,43 with
specific limits on fats and added sugar and specific requirement(s) for nutrient-dense options,
applicable to all food and beverage items sold or served outside the school meal program in vending
machines (or access to such vended items).
4
ES/MS/HS: State prohibits, at any time during school hours (beyond meal service times in the
cafeteria), vending (or access to vending) of FMNV, including, but not limited to, carbonated
beverages (e.g., no vending-machine soda during school hours).
3
ES/MS/HS: State mandates a restriction on vending-machine food/beverages of low nutritive value
beyond federal requirements for FMNV, but for fewer than all school hours.
2
ES/MS/HS: State requirement for food and beverages sold/served in vending machines outside the
school meal program is undefined (e.g., “healthy” foods and beverages must be available); or state
requires the development of nutrition standards applicable to vending machines sales/service.
1
ES/MS/HS: State recommends nutrition standards for vended items.
0
ES/MS/HS: No provision.
Tracking variables
Potential enhancement factor: Applies if State specifies portion sizes for vended items.
Potential enhancement factor: Applies if penalties are established for violations.
Competitive foods: Other venues
6
ES/MS/HS: State prohibits the sale or service of nonvending-machine food and beverages sold or
served outside of (reimbursable) school meal programs, with exceptions only for the sale or service
of water, lowfat/nonfat milk, beverages with at least 100% fruit/vegetable juice with no added caloric
sweeteners, and nonfried fruit and vegetables.
5
ES/MS/HS: State mandates nutrition standards that meet or exceed federal dietary guidelines,43 with
specific limits on fats and added sugar and specific requirement(s) for nutrient-dense options,
applicable to all food and beverage items sold or served outside the school meal program in any
nonvending-machine setting (i.e., school stores/canteens/snack bars, fundraisers, and classrooms).
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Score

Description

4

ES/MS/HS: State prohibits, at any time during school hours (beyond meal service times in the
cafeteria), nonvending-machine sales or service food or beverages of FMNVs, including, but not
limited to, carbonated beverages.
3
ES/MS/HS: State mandates a restriction on sales or service of food/beverages of low nutritive value in
settings that include, but are not limited to, stores/canteens/snack bars, applicable beyond federal
requirements for FMNV, but for fewer than all school hours.
2
ES/MS/HS: State requirement for nonvending-machine food and beverages sold/served outside the
school meal program is undefined (e.g., “healthy” foods and beverages must be available); or state
requires a state agency to develop and adopt nutrition standards applicable to nonvended settings.
1
ES/MS/HS: State recommends or offers voluntary guidelines for nonvended food/beverages sold
outside the school meal program.
0
ES/MS/HS: No provision.
Tracking variables
Potential enhancement factor: Applies if state specifies portion sizes.
Potential enhancement factor: Applies if penalties are established for violations.
Reimbursable school meals
3
ES/MS/HS: State addresses nutrition in (reimbursable) school meal programs with specific
requirements or standards that exceed compliance with federal regulations for school meals (7 CFR
210 for the National School Lunch Program and 7 CFR 220 for the School Breakfast Program) (e.g.,
state prohibits deep-fried foods in school meals and requires school menus to include nutritional
information).
2
ES/MS/HS: State addresses nutrition in (reimbursable) school meal programs with a general mandate
to develop and adopt requirements or standards that exceed compliance with federal regulations
(e.g., State Board of Education is required to establish nutrition standards for all food and beverages
sold or served in schools, including school nutrition programs).
1
ES/MS/HS: State recommends nutrition standards for school meals that exceed compliance with
federal regulations.
0
ES/MS/HS: No provision.
School meal environment
3
State mandates two standards (beyond the school meal federal requirements)6,7 for designated meal
periods, in categories such as: (1) specific meal scheduling time requirements (e.g., lunch must be
served between 11 AM and 1 PM and/or lunch must follow recess), and (2) specific eating time
requirements (e.g., school must provide 20 minutes for students to eat after students are seated).
2
State mandates one standard (beyond the school meal federal requirements)6,7 for designated meal
period, in categories such as: (1) specific meal scheduling time requirements (e.g., lunch must be
served between 11 AM and 1 PM), and/or (2) specific eating time requirements (e.g., school must
provide 20 minutes for students to eat after students are seated).
1
State recommends requirements for designated meal periods that exceed compliance with federal
regulations for the school meal.
0
No provision.
Food service director qualifications
4
State requires newly hired district food service directors to have a minimum of a bachelor’s degree in
nutrition, dietetics, food service management (or related field) or certification/credentialing from
either a state or national program (e.g., American School Food Service Association or American
Dietetic Association) at a level that specifies a post-secondary degree and a minimum requirement
for specialized training in a nutrition-related field.
3
State requires newly hired food service directors to have a minor in a nutrition, dietetics, food service
management (or related field) or certification/credentialing that specifies a post-secondary degree
(e.g., associate’s degree) and a minimum requirement for specialized training in a nutrition-related
field.
2
State requires newly hired district food service directors to have a high school degree/GED and, in
addition, a minimum requirement for specialized training in a nutrition-related field; or state
requires certification/credentialing that specifies a HS/GED degree with a minimum requirement for
specialized training in a nutrition-related field.
1
State recommends credentials for food service directors (or State certification is voluntary).
0
No provision.
Tracking variable
Potential enhancement factor: Applies if state addresses professional development for food service
directors, whether related to certification or otherwise.
Coordinating or advisory councils
3
State mandates that districts or schools form school health coordinating or advisory councils that
include a nutrition component (e.g., Coordinated School Health Program [CSHP]), whether linked
to local wellness policies required by the federal Child Nutrition and WIC Reauthorization Act of
2004 (P.L. 108-265 section 204) or otherwise establishes a statewide infrastructure to support such
programs.
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Score

Description

2

State mandates that districts or schools form school health coordinating or advisory councils (e.g.,
Coordinated School Health Program [CSHP]), whether linked to local wellness policies required by
the federal “Child Nutrition and WIC Reauthorization Act of 2004” or otherwise.
State recommends voluntary coordinating or advisory councils for districts or schools.
No provision.
Potential enhancement factor: Applies if state creates a board/commission/committee to provide
advice and recommendations related to nutrition and youth overweight policies.

1
0
Tracking variable

Nutrition education
4
ES/MS/HS: State requires a curriculum to incorporate/integrate sequential nutrition education
content into standards-based health education curriculum with reference to specific nutrition
standards.
3
ES/MS/HS: State requires a curriculum to incorporate/integrate sequential nutrition education
content into standards-based health education curriculum without reference to specific nutrition
standards.
2
ES/MS/HS: State requires a curriculum to incorporate nutrition education content into health
curriculum without reference to any additional requirements.
1
ES/MS/HS: State recommends nutrition education content.
0
ES/MS/HS: No provision.
Tracking variables
Potential enhancement factor: Applies if state specifies that schools must integrate/coordinate nutrition
instruction in the school with the food service program and/or instruction in other subjects.
Potential enhancement factor: Applies if state specifies hours of student instruction per year (e.g., 50
hours per year) and/or hours of nutrition education professional development (e.g., 10 hours per
year).
Marketing: advertising
5
State mandates the promotion of noncommercial healthy school nutrition information/activities and
prohibits commercial advertising/promotion of food and beverages that do not conform to specified
nutrition standards that meet or exceed federal dietary guidelines.43
4
State prohibits commercial advertising/promotion of all food and beverages that do not conform to
specified nutrition standards that meet or exceed federal dietary guidelines.43
3
State limits commercial advertising/promotion for low-nutrient food and beverages in certain locations
and/or at certain times (e.g., direct advertising, such as a requirement to switch vending machine
signage for soda to signage for water; or indirect advertising, such as a ban on providing FMNVs43
and all forms of candy as a free promotion).
2
State requirement for advertising/marketing is undefined (e.g., schools must promote “healthy” food
choices and prohibit advertising/marketing of “less healthy” food and beverages); or state requires
districts or schools to develop and adopt a standard for commercial advertising/promotion of food
or beverages. State prohibits all advertising associated with instruction.
1
State recommends a standard for nutrition-based marketing of food and beverages to students during
the school day.
0
No provision.
Tracking variables
Potential enhancement factor: Applies if a state addresses the use of commercial food products
(through coupon, incentives or other means) as a reward for school achievement.
Potential inhibiting factor: Applies if a state explicitly permits commercial advertising/promotion for
food and beverages that may not conform to the federal dietary guidelines43 (e.g. State permits
commercial advertisement on protective book covers).
Marketing: preferential pricing
4
State mandates preferential pricing, applicable to multiple settings, to promote nutrient-dense food or
beverages choices (e.g., preferential pricing of fruits and vegetables wherever sold or served in
school).
3
State mandates preferential pricing, applicable to a single setting or food group to promote nutrientdense food or beverages choices (e.g., vending prices may not favor carbonated beverages over water
or 100% fruit juice).
2
State mandates a general requirement for preferential pricing (e.g., districts or schools shall promote
healthy foods through preferential pricing); or State requires districts or schools to develop and
adopt a policy related to preferential pricing for nutrient-dense food and beverages,
1
State recommends preferential pricing to promote nutrient-dense food or beverage choices.
0
No provision.
Tracking variable
Potential enhancement factor: Applies if State addresses placement of food or beverages to promote
nutrient-dense food and beverage choices* (e.g., fruits and vegetables should be offered at all points
of service).
Body mass index (BMI) screening
3
State mandates that schools perform annual BMI screening of all students (if not exempted by
parents).
2
State mandates that schools perform BMI screening of students in fewer than all grade levels (if not
exempted by parents).
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Score

Description

1
0
Tracking variables

State recommends or explicitly permits student screening for BMI.
No provision.
Potential enhancement factor: Applies if state addresses required procedures for BMI screening (e.g.,
State requires schools to develop rules for screening, including use of CDC’s EPI-info computer
program).
Potential enhancement factor: Applies if State addresses required procedures for notification to parents
and referral (e.g., State requires schools to develop rules to ensure confidentiality/privacy and
referrals to healthcare system).
Potential enhancement factor: Applies if statewide agency is authorized to establish a surveillance
system to track childhood overweight data.

Appendix B: State-level data aggregated across grade levels as of December 31 2003*
Competitive foods

Reimbursable school meals

State

À la carte
in cafeterias

Vending
machines

Other
venue

Reimbursable
school meals

School meal
environment

Food service
director
qualifications

Coordinating/
advisory
council

Nutrition
education

BMI
screening

AK
AL
AR
AZ
CA
CO
CT
DC
DE
FL
GA
HI
IA
ID
IL
IN
KS
KY
LA
MA
MD
ME
MI
MN
MO
MS
MT
NC
ND
NE
NH
NJ
NM
NV
NY
OH
OK
OR
PA
RI
SC
SD
TN
TX
UT
VA
VT

0
0
6
0
4
0
9
0
6
9
0
0
0
0
3
0
0
15
15
0
0
15
0
0
0
6
0
6
0
0
0
0
0
0
0
6
0
0
0
0
0
0
0
0
0
9
0

0
0
10
0
9
6
9
0
6
12
3
0
0
0
3
0
0
9
9
0
0
6
0
0
0
9
0
4
0
0
0
0
0
0
9
6
0
0
0
0
0
0
0
0
0
1
0

0
0
6
0
8
9
9
0
6
12
3
0
0
0
3
0
0
9
9
0
0
6
0
0
0
9
0
4
0
0
0
0
0
0
9
6
0
0
0
0
0
0
0
0
0
1
0

0
0
0
0
3
0
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

0
4
0
0
0
0
0
0
0
0
3
0
0
0
0
0
0
0
4
0
0
0
0
0
0
4
0
0
2
0
0
0
0
0
0
0
0
0
0
2
0
0
3
0
0
0
0

0
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
1
2
0
2
1

0
0
6
0
6
0
4
6
6
0
4
0
4
8
4
4
0
0
4
0
8
6
4
0
0
2
6
0
0
4
4
0
2
8
4
4
6
0
4
6
6
0
0
8
0
4
0

0
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
0
0
0
0
0
0
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Competitive foods

Reimbursable school meals

State

À la carte
in cafeterias

Vending
machines

Other
venue

Reimbursable
school meals

School meal
environment

Food service
director
qualifications

Coordinating/
advisory
council

Nutrition
education

BMI
screening

WA
WI
WV
WY

0
0
12
0

0
0
8
0

0
0
8
0

0
0
9
0

0
0
3
0

0
0
3
0

0
0
0
0

0
0
8
0

0
0
0
0

*Data for marketing—advertising and—preferential pricing not shown as there are no policies in this area.
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The Availability of Local-Area Commercial Physical
Activity–Related Facilities and Physical Activity
Among Adolescents
Lisa M. Powell, PhD, Frank J. Chaloupka, PhD, Sandy J. Slater, PhD, Lloyd D. Johnston, PhD,
Patrick M. O’Malley, PhD
Background: A significant number of American youth do not participate in sufficient levels of physical
activity.
Methods:

This article reports the association between the availability of commercial physical
activity–related facilities and self-reported physical activity behavior among United States
adolescents. Geographic identifiers at the ZIP-code level were used to combine repeated
cross-sections of individual-level data on 8th-, 10th-, and 12th-grade adolescents from the
Monitoring the Future (MTF) Survey with external commercial physical activity–related
facility outlet density measures obtained from business lists from Dun and Bradstreet for
the years 1997 through 2003. The estimation samples based on questions from different
survey forms included a total of 195,702 observations on which information on physical
activity (sports, athletics, or exercise) was available and 58,876 observations on which
information on vigorous exercise behavior was available.

Results:

The results showed a statistically significant but very small association between local-area
per capita availability of commercial physical activity–related facilities and physical activity
behavior among U.S. adolescents. An additional local-area facility per 10,000 capita was
associated with only a 0.22 percentage point increase in frequent vigorous exercise among
the full sample of adolescents. By gender and grade level, the study found significant
associations among female and older students: increasing availability from a low (1 facility)
to a high (8 facilities) number of local-area facilities was associated with a 6.6% and 9.0%
increase in frequent physical activity and frequent vigorous exercise among 12th-grade
girls, respectively, and a 6.4% increase in frequent vigorous exercise among 12th-grade
boys.

Conclusions: Improving the availability of commercial physical activity–related opportunities among
underserved populations may help to increase activity levels among older adolescents and
girls.
(Am J Prev Med 2007;33(4S):S292–S300) © 2007 American Journal of Preventive Medicine

Introduction

T

he positive health benefits associated with regular physical activity include reduced risk of
obesity, coronary heart disease, diabetes, colon
cancer, hip fractures, and high blood pressure.1,2 Despite this evidence, a significant proportion of American youths do not participate in sufficient levels of
physical activity. Data from the 2005 Youth Risk Behavior Survey3 showed that 31.3% of high school students
From the Department of Economics (Powell, Chaloupka), Institute
for Health Research and Policy (Powell, Chaloupka, Slater), University of Illinois at Chicago, Chicago, Illinois and Institute for Social
Research (Johnston, O’Malley), University of Michigan, Ann Arbor,
Michigan
Address correspondence and reprint requests to: Lisa M. Powell,
PhD, Institute for Health Research and Policy, University of Illinois at
Chicago, 1747 W. Roosevelt Road, MC 275, Rm 558, Chicago IL
60608. E-mail: powelll@uic.edu.

had not participated in sufficient vigorous physical
activity (at least 20 minutes on 3 or more of the past 7
days) and/or had not participated in sufficient moderate physical activity (at least 30 minutes on 5 or more of
the past 7 days). These data also showed that 9.6% of
students participated in no vigorous or moderate exercise during the past 7 days. Further, the data revealed
significant differences in the prevalence of having
participated in an insufficient amount of physical activity by gender, race, and ethnicity and by grade level:
higher among female (38.5%) versus male (24.2%)
students; higher among black (38.0%) than Hispanic
(30.6%) and white (29.8%) students; and higher
among 11th- (32.6%) and 12th- (38.2%) grade than
9th- (26.5%) and 10th- (29.5%) grade students.3 The
Centers for Disease Control and Prevention (CDC)
found that in 2002, based on the Youth Media Cam-
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paign Longitudinal Survey (YMCLS), among children
aged 9 –13, 38.5% participated in organized sports, and
77.4% participated in freetime physical activity where
substantial differences by race and parental income
and education levels were found in the participation
rates of organized sports.4
Examining trends in physical activity among 8th,
10th, and 12th graders, Johnston and O’Malley5 found
that over time there has been a steady decrease in both
exercise levels (for 10th and 12th graders) and participation in sports/athletics among all three age groups,
with the exception of 8th-grade girls who showed no
decline. Results also showed that, in general, boys
reported higher rates of exercise than girls. Lower than
the rates for the 10th graders, the nearly every day or
more vigorous exercise rates for 12th-grade boys and
girls were reported to be 42% and 26%, respectively, in
2002, down from 50% and 33%, respectively, in 1979.5
Therefore, it is not surprising that physical activity
and fitness are key areas of the Healthy People 2010
initiative.6 In addressing the importance of contextual
influences in their support of physical activity and
healthy food choices, the Surgeon General’s 2001 Report called for research to “determine the root causes,
behaviors, and social and ecological factors leading to
obesity and how such forces vary by race and ethnicity,
gender, and socioeconomic status.”6 Promoting regular
physical activity and creating an environment that
supports this behavior is essential to reducing the
obesity epidemic and establishing healthy behaviors
that youth can carry into adulthood.
An increasing body of behavioral physical activity
research has examined associations between local area
environmental factors and physical activity among children and adolescents.7 Outdoor play/sports areas and
parks8 –12 have been associated with higher levels of
children’s and adolescents’ physical activity. Participation in community sports13 and use of a community
recreation center14 have been found to be significant
predictors of higher levels of moderate and vigorous
physical activity among children and suggest that localarea facility access was important. Several recent studies
have found that greater access to commercial physical
activity–related facilities was positively associated with
higher levels of physical activity among youths.11,15–17 A
limited number of these studies8,15,17 have included
objective rather than perceived measures of local-area
recreational infrastructure.
Data also suggest that barriers to physical activity
vary significantly by race and socioeconomic status
(SES). Based on the YMCLS, parents of non-Hispanic
black children and parents with lower income and
education levels perceived significantly higher barriers that included transportation problems, lack of
opportunities to participate in physical activity, expense, and concerns about neighborhood safety.4
Studies based on objective measures of available
October 2007

local-area physical activity–related commercial and
public outdoor settings have found less availability in
minority and low-SES communities.17–20
The research presented in this article examined the
association between the availability of commercial physical activity–related facilities and self-reported physical
activity behaviors among United States adolescents in
8th, 10th, and 12th grades. The study used geographic
identifiers at the ZIP-code level to combine repeated
cross-sections of individual-level data on adolescents
from the Monitoring the Future (MTF) Survey with
external commercial physical activity–related facility
outlet density measures obtained from business lists
from Dun and Bradstreet (D&B)for the years 1997
through 2003. Multivariate regression analyses that
controlled for individual, family, and neighborhood
covariates were undertaken to examine the associations
among the availability of commercial physical activity–
related facilities and (1) frequent physical activity and
(2) frequent vigorous exercise.

Methods
Conceptual Framework
This study draws on economic and ecologic theories to
examine the importance of external factors associated with
youth physical activity. Economic models are based on the
assumption that individuals make behavioral decisions that
maximize their utility (happiness) based on a set of personal
preferences and subject to constraints.21 Individual behaviors
(i.e., physical activity behaviors) are affected by tastes and are
constrained by income and the total cost of goods. The total
cost refers to both the monetary cost (price) and other costs
such as those related to access. For example, close proximal
access will reduce transportation costs associated with a given
behavior. Ecologic models also highlight access and availability as important environmental factors that underlie physical
activity behaviors.22,23 The importance of policy interventions
based on ecologic models to promote physical activity has
been clearly articulated in several studies.22,23 Sallis et al.23
discussed the importance of physical environmental factors as
essential elements of an ecologic model of physical activity.
Underlying this is the premise that physical activities take
place in specific physical environments (behavior settings)
that are likely to influence the amount and type of activity.
Behavior settings were defined as the physical and social
contexts in which behaviors occur (e.g., sports fields, gyms,
health clubs, and bicycle trails). While the range of external
factors associated with physical activity is extensive, this study
focuses on the importance of commercial physical activity–
related facilities.

Data
Repeated cross-sections of individual-level national data for
8th-, 10th-, and 12th-grade students from the MTF surveys
were combined with external data on commercial physical
activity–related facility outlets obtained from business lists
developed by D&B. The physical activity–related outlet den-

Am J Prev Med 2007;33(4S)

S293

sity measures were matched to the individual-level data at the
school ZIP-code level for the years 1997 through 2003.

MTF Survey Data
The MTF study, conducted by the University of Michigan’s
Institute for Social Research (ISR) and funded by the National Institute on Drug Abuse, began in 1975; using national
samples of high school seniors in the coterminous U.S., it is
the nation’s longest running survey of youth substance use
and abuse. Since 1991 the MTF surveys also have included
45,000 to 50,000 8th- and 10th-grade students annually.
Located in approximately 420 schools, these students/schools
were selected annually for the MTF survey based on a
three-stage sampling procedure.24 Stage 1 involved geographic area selection. Stage 2 involved the selection of one
or more schools in each area based on establishing the
probability for inclusion proportionate to the size of the
respective grade to be sampled. Stage 3 focused on the

selection of students within each selected grade. Within each
school, up to 350 students per grade were selected for the
study. For those schools with a smaller student body for the
respective grade, all students were selected. If a school had
more than 350 students, a random sample of classrooms or
other random method was used to choose the final sample.
Questionnaires were administered by an ISR representative
in classrooms during normal class periods whenever possible.
Students were informed of the importance of accurate responses and assured that their confidentiality would be protected. Neither parents nor the school was informed of
individual student responses, but schools were provided with
the overall survey results for their respective schools. In the
MTF study 8th and 10th graders were administered four
different forms and 12th graders six different forms of the
questionnaire. This occurred in an ordered sequence, to
ensure virtually identical subsamples for each form. Approximately one third of the questions on each form were

Table 1. Summary statistics: Outcomes, commercial physical activity–related facilities and control variables
Frequent physical activity
sample
Frequent physical activity (%)
Frequent vigorous exercise (%)
Total physical activity-related facilities (per 10,000 capita)
Per capita income (in 10,000s)
Male (%)
Age
Grade (%)
8th grade
10th grade
12th grade
Race (%)
White
Black
Hispanic
Other race
Father’s education (%)
Father less than high school
Father completed high school
Father college or more
Mother’s education (%)
Mother less than high school
Mother completed high school
Mother college or more
Live with both parents (%)
Live in rural area (%)
Student’s weekly real income (in 100s)
Weekly hours worked by student
Mother’s work status (%)
Mother did not work
Mother worked part-time
Mother worked full-time
Year indicators (%)
Year 1997
Year 1998
Year 1999
Year 2000
Year 2001
Year 2002
Year 2003
Number of observations

73.48
—

Frequent vigorous exercise
sample
—

3.7574 (2.8775)
2.1929 (0.9663)
48.25
14.9896 (1.4804)

64.94
3.8289 (2.9419)
2.2173 (0.9808)
47.32
15.1810 (1.5548)

44.46
42.73
12.81

39.71
42.14
18.15

67.96
11.51
10.54
9.99

70.40
10.30
9.58
9.72

13.73
29.94
56.33

13.24
29.27
57.49

11.51
28.71
59.78
78.50
22.74
0.2570 (0.2857)
5.0521 (8.2874)

10.88
28.32
60.80
79.09
23.24
0.2716 (0.2886)
5.6822 (8.6717)

17.30
18.72
63.98

17.07
18.98
63.95

15.27
15.26
13.80
13.80
13.85
13.37
14.65
195,702

14.84
15.07
13.99
13.56
13.78
13.63
15.13
58,876

Notes: Standard deviations are shown in parentheses for nondummy variables. Statistics are weighted using the sampling selection weights.
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common to all 10 forms; these included the demographic
variables and questions about substance use. Questions related to physical activity behavior were all form-specific and
were included on only a subset of forms.
For the 7 years of data from 1997 through 2003 for 8th-,
10th-, and 12th-grade students, 195,702 observations with
information on physical activity (sports, athletics, or exercise)
and 58,876 observations with information on vigorous exercise behavior and nonmissing information on all of our
control variables were available. As noted above, the reason
for the differing sample sizes was that in order to collect as
much varied information as possible on adolescent attitudes, beliefs, and behaviors, MTF consisted of multiple
forms that included both core and form-specific questions.
Many of the questions on physical activity were formspecific and often were not on the same form.
Physical activity outcome measures. Two self-reported measures available in the MTF surveys were used to study physical
activity. The first measure was based on the following question: How often do you do actively participate in sports,
athletics, or exercise? Responses were based on a 5-point scale
that included: never, a few times a year, once or twice a
month, at least once a week, and almost every day. Based on

these answers, a dichotomous indicator was created for
frequent participation in physical activity equal to unity if
the student answered at least weekly or almost every day
and equal to zero otherwise. The second measure was
based on the question: How often do you exercise vigorously (jogging, swimming, calisthenics, or any other active
sports)? Students’ responses included the following possible
categories: never, seldom, sometimes, most days, nearly every
day, and every day. Based on these answers, a dichotomous
indicator was created for frequent vigorous exercise equal to
unity if the student answered most days, nearly every day, or
every day and equal to zero otherwise. Table 1 shows that
73.5% of students participated in physical activity (sports,
athletics, or exercise) at least weekly and that 64.9% frequently participated in vigorous exercise.
Control measures. Basic demographic measures available in
the MTF student surveys were controlled, including: gender;
grade; race/ethnicity; highest level of schooling completed by
father; highest level of schooling completed by mother;
rural/urban area neighborhood designation; total student income (earned and unearned, such as allowance) in real (consumer price index base $82–$84) dollars; weekly hours of work
by the student; and mother’s work status (did not work, worked

Table 2. Marginal effects of availability of physical activity–related facilities on frequent physical activity (N⫽195,702)
Model 1
Total physical activity-related facilities (per
10,000 capita)
Per capita income
Male
Grade (Referent category: 8th grade)
10th grade
12th grade
Race (Referent category: White)
Black
Hispanic
Other race
Father’s education (Referent category: Father
completed high school)
Father less than high school
Father college or more
Mother’s education (Referent category:
Mother completed high school)
Mother less than high school
Mother college or more
Live with both parents
Live in rural areas
Student’s weekly real income
Weekly hours worked by student
Mother’s work status (Referent category:
Mother did not work)
Mother worked part-time
Mother worked full-time
Year indicators (Referent category: Year 1997)
Year 1998
Year 1999
Year 2000
Year 2001
Year 2002
Year 2003

Model 2

Model 3

0.0010 (0.0007)

0.0023*** (0.0007)

—

0.0175*** (0.0023)
0.0925*** (0.0034)

—
0.0926*** (0.0034)

—
0.0926*** (0.0034)

⫺0.0445*** (0.0042)
⫺0.0711*** (0.0056)

⫺0.0439*** (0.0044)
⫺0.0705*** (0.0057)

⫺0.0440*** (0.0044)
⫺0.0699 (0.0057)

⫺0.0301*** (0.0047)
⫺0.0433*** (0.0061)
⫺0.0576*** (0.0051)

⫺0.0360*** (0.0049)
⫺0.0480*** (0.0063)
⫺0.0570*** (0.0051)

⫺0.0394*** (0.0048)
⫺0.0510*** (0.0064)
⫺0.0581*** (0.0051)

⫺0.0492*** (0.0044)
0.0498*** (0.0029)

⫺0.0498*** (0.0044)
0.0542*** (0.0029)

⫺0.0503*** (0.0045)
0.0547*** (0.0029)

⫺0.0508*** (0.0048)
0.0476*** (0.0030)
0.0436*** (0.0030)
⫺0.0100*** (0.0038)
0.0423*** (0.0059)
⫺0.0026*** (0.0002)

⫺0.0523*** (0.0049)
0.0505*** (0.0030)
0.0447*** (0.0030)
⫺0.0169*** (0.0039)
0.0432*** (0.0060)
⫺0.0026*** (0.0022)

⫺0.0531*** (0.0049)
0.0509*** (0.0030)
0.0448*** (0.0030)
⫺0.0177*** (0.0038)
0.0431*** (0.0060)
⫺0.0026*** (0.0002)

0.0240*** (0.0038)
0.0294*** (0.0033)

0.0235*** (0.0038)
0.0276*** (0.0034)

0.0238*** (0.0038)
0.0276*** (0.0034)

⫺0.0179*** (0.0055)
⫺0.0069 (0.0062)
⫺0.0069 (0.0063)
⫺0.0135** (0.0061)
⫺0.0164*** (0.0063)
⫺0.0146** (0.0059)

⫺0.0190*** (0.0055)
⫺0.0074 (0.0063)
⫺0.0073 (0.0064)
⫺0.0154** (0.0063)
⫺0.0179*** (0.0063)
⫺0.0155*** (0.0060)

⫺0.0189*** (0.0055)
⫺0.0072 (0.0063)
⫺0.0068 (0.0064)
⫺0.0138** (0.0062)
⫺0.0155** (0.0063)
⫺0.0139** (0.0060)

Notes: Standard errors are robust and clustered at the school zip code level and are shown in parentheses. Models 1 and 2 provide estimates with
and without controlling for neighborhood per capita income, respectively. Model 3 provides estimates with only the demographic covariates.
The symbols ⴱ, ⴱⴱ, and ⴱⴱⴱ represent statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively.
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part-time, or worked full-time). Neighborhood wealth effects
were controlled for by including a measure of mean per capita
income at the ZIP-code level from the Census 2000.25,26 Table 1
presents the summary statistics for all of the control variables.

Physical Activity–Related Outlet Density Measure
Data on physical activity–related outlets were obtained from a
business list developed by D&B.27 The data were obtained
through D&B MarketPlace software, which allowed a sorting
of the data by ZIP code and Standard Industry Classification
(SIC) codes. The database allowed for SIC code searches at
varying levels of outlet detail/specificity. A measure of physical activity–related facilities was developed based on a list of
facilities drawn from 100 different 8-digit SIC codes. These
business SIC codes included facilities such as physical fitness
facilities, membership sports and recreation clubs, public golf
courses, ice rinks, swimming pools, dance studios, sports and
athletic instruction (i.e. gymnastics), tennis courts, and the
YMCA. All businesses in the D&B database had a primary SIC
code but may have had multiple nonprimary SIC codes
assigned to it depending on the combination of services/
products offered. The search was not limited to “primary” SIC
codes because certain facilities such as a YMCA may offer

physical activity facilities but may, for example, have primary
SIC codes related to social services. All duplications were
eliminated prior to consolidating the list of total physical
activity–related facilities. The total number of facility outlets
were summed across ZIP codes and divided by ZIP-code
population times 10,000 to develop a measure of commercial
physical activity–related facility availability per 10,000 capita.
Table 1 shows that ZIP codes had, on average, 3.8 physical
activity–related facilities per 10,000 capita.

Estimation Framework
Following the conceptual framework and variable definitions
as outlined above, empirical models examined the importance of commercial physical activity–related facility availability for two measures of adolescent physical activity behavior.
Separate models were used to examine the associations
between the availability of physical activity–related facilities
and frequent physical activity (sports, athletics, or exercise)
and frequent vigorous exercise outcomes. Separate models
were estimated by grade and gender.
Specifically, the following specification was estimated:
PAist ⫽ ␤0 ⫹ ␤1PADst ⫹ ␤2Ist ⫹ ␤3Xist ⫹ ist

(1)

Table 3. Marginal effects of availability of physical activity–related facilities on frequent vigorous exercise (N⫽58,876)
Model 1
Total physical activity-related facilities (per
10,000 capita)
Per capita income
Male
Grade (Referent category: 8th grade)
10th grade
12th grade
Race (Referent category: White)
Black
Hispanic
Other race
Father’s education (Referent category: Father
completed high school)
Father less than high school
Father college or more
Mother’s education (Referent category:
Mother completed high school)
Mother less than high school
Mother college or more
Live with both parents
Live in rural areas
Student’s weekly real income
Weekly hours worked by student
Mother’s work status (Referent category:
Mother did not work)
Mother worked part-time
Mother worked full-time
Year indicators (Referent category: Year 1997)
Year 1998
Year 1999
Year 2000
Year 2001
Year 2002
Year 2003

Model 2

Model 3

0.0022** (0.0010)

0.0026** (0.0010)

—

0.0064** (0.0028)
0.1166*** (0.0049)

—
0.1166*** (0.0049)

—
0.1166*** (0.0049)

⫺0.0828*** (0.0065)
⫺0.2005*** (0.0089)

⫺0.0827*** (0.0065)
⫺0.2005*** (0.0089)

⫺0.0828*** (0.0065)
⫺0.1998*** (0.0089)

⫺0.0507*** (0.0091)
⫺0.0087 (0.0094)
⫺0.0332*** (0.0084)

⫺0.0528*** (0.0092)
⫺0.0103 (0.0094)
⫺0.0327*** (0.0084)

⫺0.0564*** (0.0091)
⫺0.0137 (0.0094)
⫺0.0338*** (0.0084)

⫺0.0480*** (0.0084)
0.0610*** (0.0057)

⫺0.0482*** (0.0084)
0.0627*** (0.0056)

⫺0.0490*** (0.0084)
0.0632*** (0.0057)

⫺0.0371*** (0.0087)
0.0274*** (0.0055)
0.0544*** (0.0059)
0.0098 (0.0061)
0.0578*** (0.0111)
⫺0.0033*** (0.0004)

⫺0.0377*** (0.0087)
0.0286*** (0.0055)
0.0549*** (0.0059)
0.0071 (0.0061)
0.0584*** (0.0111)
⫺0.0033*** (0.0004)

⫺0.0384*** (0.0087)
0.0289*** (0.0055)
0.0551*** (0.0059)
0.0062 (0.0060)
0.0581*** (0.0111)
⫺0.0033*** (0.0004)

0.0123 (0.0078)
0.0115* (0.0066)

0.0120 (0.0078)
0.0106 (0.0067)

0.0125 (0.0078)
0.0108 (0.0067)

0.0020 (0.0093)
⫺0.0026 (0.0095)
⫺0.0171* (0.0099)
⫺0.0110 (0.0099)
⫺0.0128 (0.0097)
⫺0.0101 (0.0095)

0.0016 (0.0093)
⫺0.0028 (0.0095)
⫺0.0171* (0.0099)
⫺0.0116 (0.0099)
⫺0.0134 (0.0097)
⫺0.0105 (0.0095)

0.0017 (0.0093)
⫺0.0026 (0.0096)
⫺0.0167* (0.0099)
⫺0.0099 (0.0099)
⫺0.0106 (0.0097)
⫺0.0088 (0.0095)

Notes: Standard errors are robust and clustered at the school zip code level and are shown in parentheses. The symbols ⴱ, ⴱⴱ, and ⴱⴱⴱ represent
statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively. Models 1 and 2 provide estimates with and without
controlling for neighborhood per capita income, respectively. Model 3 provides estimates with only the demographic variates.
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Note: Marginal effects and predicted probabilities are based on regression estimates that include all control covariates shown in Model 1 of Table 2. The symbols ⴱ, ⴱⴱ, and ⴱⴱⴱ represent statistical
significance at the 10 percent, 5 percent, and 1 percent levels, respectively. Standard errors are robust and clustered at the school ZIP-code level and are shown in parentheses.

76.06
76.42
76.89
77.63
77.43
77.18
81.54
81.52
81.49
79.19
79.13
79.05
60.23
61.94
64.19
67.55
68.04
68.69
73.16
73.35
73.61
69.12
69.71
70.48

Predicted probabilities of frequent physical activity with increasing numbers of facilities (%)

76.92
80.91
78.57
61.47
67.18
72.32

0.0020** (0.0009) 0.0006 (0.0016) 0.0016 (0.0013) 0.0057*** (0.0017) ⫺0.0002 (0.0008) ⫺0.0001 (0.0013) ⫺0.0006 (0.0011) 0.0012 (0.0013)
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68.73

All grades
(Nⴝ94,009)
12th grade
(Nⴝ12,858)
10th grade
(Nⴝ44,028)
8th grade
(Nⴝ44,807)
All grades
(Nⴝ101,693)

Female

Mean rate of
frequent physical
activity (%)
Marginal effects of
total physical
activity-related
facilities on
frequent physical
activity
Number of physical
activity–related
facilities
1
4
8
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Table 4. Effects of physical activity-related facilities on frequent physical activity: by gender and by grade

Results
Tables 2 and 3 present the marginal effects of the
probit estimation results on the association between the
availability of commercial physical activity–related facilities per 10,000 capita and self-reported frequent participation in physical activity and vigorous exercise
among adolescents. Models 1 and 2 provide estimates
with and without controlling for neighborhood per
capita income, respectively. Model 3 provides estimates
with only the demographic covariates. Examining first
the results presented in Table 2 for frequent physical
activity (sports, athletics, or exercise) participation, the
results show that the availability of commercial physical
activity–related facilities, had a statistically significant
positive but small association with the likelihood of
frequent physical activity (Model 2). However, as shown
in Model 1 this effect fell substantially in magnitude
(from 0.0023 to 0.0010) and lost statistical significance
once neighborhood per capita income was controlled
for in Model 1.
The results from Model 1 show that the estimated
effect of the availability of commercial physical activity–
related facilities was significantly associated with frequent vigorous exercise among adolescents (Table 3).
Comparing the results from Model 2 to Model 1, the
magnitude of the effect dropped slightly (from 0.0026
to 0.0022) once neighborhood per capita income levels
were accounted for, and it remained statistically significant. The presence of one additional physical activity–
related facility per 10,000 capita was statistically significantly associated with just over one fifth of a
percentage point increase in frequent vigorous exercise. The present study found smaller associations between facility availability and adolescent physical activity than those reported in a similar previous study.17
Tables 4 and 5 present the estimated association of
the availability of commercial physical activity–related
facilities and adolescent physical activity measures by
gender for the full sample and by gender for each
grade. These tables also provide predicted probabilities
of frequent physical activity simulated for increasing

10th grade
(Nⴝ40,291)
8th grade
(Nⴝ41,795)

Male

12th grade
(Nⴝ11,923)

where PAist defined our dichotomous frequent physical activity behavior outcome variable for individual i, living in area s
at time t. PADis defined the per 10,000 capita density of
commercial physical activity–related facility outlets available
in geographic area s and time t, Ist was per capita income in
area s and time t, and, Xist was a vector of individual
characteristics and time dummy variables and ist was a
disturbance term. Marginal effects were reported from maximum likelihood probit models for our physical activity binary
outcome measures. All models were estimated using Stata
version 9.2. Weights were used to adjust for differential
probabilities of student selection, and standard errors were
adjusted using a Huber–White covariance matrix estimate
that was robust to clustering at the ZIP-code level and
heteroskedasticity of unknown form.28

Note: Marginal effects and predicted probabilities are based on regression estimates that include all control covariates shown in Model 1 of Table 3. The symbols ⴱ, ⴱⴱ, and ⴱⴱⴱ represent statistical
significance at the 10 percent, 5 percent, and 1 percent levels, respectively.

57.34
58.92
61.01
71.76
71.52
71.20
76.81
77.34
78.05
71.37
71.79
72.34
42.21
43.84
46.03
56.97
57.69
58.65
68.24
68.75
69.41
58.87
59.75
60.92

Predicted probabilities of frequent vigorous exercise with increasing numbers of facilities (%)

0.0029** (0.0013) 0.0017 (0.0024) 0.0024 (0.0019) 0.0055** (0.0025) 0.0014 (0.0012) 0.0018 (0.0018) ⫺0.0008 (0.0021) 0.0052** (0.0022)

58.90
71.54
76.92
71.25
44.10
57.42
68.13
59.27

Mean rate of
frequent vigorous
exercise (%)
Marginal effects of
total physical
activity-related
facilities on
frequent vigorous
exercise
Number of physical
activity-related
facilities
1
4
8

12th grade
(Nⴝ4,956)
10th grade
(Nⴝ11,714)
All grades
(Nⴝ31,315)

8th grade
(Nⴝ12,260)

10th grade
(Nⴝ13,503)

12th grade
(Nⴝ5,552)

All grades
(Nⴝ27,561)

8th grade
(Nⴝ10,891)

Male
Female

Table 5. Effects of physical activity-related facilities on frequent vigorous exercise: by gender and by grade

numbers of available facilities. For the full-sample of all
grade levels, the tables show that greater numbers of
local-area commercial physical activity–related facilities
were statistically significantly associated with both physical activity outcome measures for girls but not for boys.
The presence of an additional local-area commercial
physical activity–related facility was associated with a
0.20 and 0.29 percentage point increase, respectively,
in frequent physical activity and frequent vigorous
exercise among female adolescents. A previous study
that examined separate models by gender also found
significant associations between commercial recreation
facilities and physical activity levels for adolescent girls
but not boys.15
Examining the associations by gender across grades,
the results showed no significant associations for either
gender among 8th- and 10th-grade students. Statistically significant effects were found for both activity
measures among 12th-grade girls and for the frequent
vigorous exercise among 12th-grade boys. The simulation results showed that increasing availability from a
low (1 facility) to a high (8 facilities) number of
local-area facilities was associated with a 6.6% and 9.0%
increase in frequent physical activity and frequent
vigorous exercise among 12th-grade girls, respectively,
and a 6.4% increase in frequent vigorous exercise
among 12th-grade boys.
Turning to the neighborhood SES control covariate,
the results from Model 1, presented in Tables 2 and 3,
show that living in a neighborhood with higher per
capita income was associated with a greater probability
of both frequent physical activity and vigorous exercise.
Accounting for the availability of total physical activity–
related facilities and all other control variables, a
$10,000 increase in per capita income was associated
with a 1.75 percentage point increase in frequent
physical activity and a 0.64 percentage point increase in
frequent vigorous exercise.
In terms of individual- and household-level covariates, regression results from Model 1 in Tables 2 and 3
showed that male students were statistically significantly
more likely to frequently engage in both types of
physical activity. Students of minority races were statistically significantly less likely to frequently participate in
sports, although Hispanic teens did not differ significantly from their white counterparts in their likelihood
of frequent vigorous exercise. Compared to middle
school students, adolescents in 10th and 12th grade
were substantially less likely to exercise vigorously (by
20 percentage points among 12th-grade students),
though students in higher grades did not differ as
much in terms of their general physical activity participation. Students with parents who had less than a high
school education were less likely to participate frequently in both physical activity behaviors, whereas
students with college-educated parents had significantly
higher participation rates, with a large percentage
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point spread in participation across these parental
characteristics. Further, living in a household with both
parents present increased the likelihood of frequent
participation in physical activity by about 4 –5 percentage points. Higher student income was associated with
an increased probability of both types of physical
activity, but holding income constant, greater hours of
work were associated with a slightly lower probability of
both types of activity. Students with mothers who
worked part- or full-time versus not working were more
likely to participate in physical activity more frequently
but mothers’ work status was only weakly statistically
significantly associated with the probability of frequent
vigorous exercise. Living in a rural area reduced physical activity rates slightly, but was not associated with
vigorous exercise behavior. After controlling for all of
the covariates, the time dummies showed that a statistically significant downward time trend still remained
for frequent physical activity but not for frequent
vigorous exercise among the adolescent sample.

Discussion
The results from the present study showed a statistically
significant but small association between local-area per
capita availability of commercial physical activity–related
facilities and frequent vigorous exercise among U.S.
adolescents. An additional local-area facility per 10,000
capita was associated with only a 0.22 percentage point
increase in frequent vigorous exercise among the full
sample of adolescents.
Results by gender, however, showed that the availability of physical activity–related facilities had a statistically
significant positive association with both frequent physical activity and frequent vigorous exercise among girls,
but was not significantly associated with either of the
two physical activity behavior outcomes among boys. By
gender and grade levels, increasing the number of
available commercial physical activity–related facilities
from 1 to 8 was associated with an increased likelihood
of frequent physical activity by 6.6% and an increased
likelihood of frequent vigorous exercise by 9.0%
among 12th-grade girls and a 6.4% increase in the
likelihood of frequent vigorous exercise among 12thgrade boys.
In all models, the estimated associations between the
availability of commercial physical activity–related facilities and physical activity behaviors were substantially
reduced once local-area per capita income was controlled for. These results implied that much of the
correlation between the availability of commercial physical activity facilities and adolescent physical activity
behaviors is attributable to lower density of these outlets in low-income neighborhoods. Higher neighborhood per capita income was associated with a greater
frequency of physical activity and vigorous exercise.
October 2007

This study was subject to several limitations. First, the
physical activity–related outlet facility data were linked
to the individual-level data by the student’s school ZIP
code. While this may be a good proxy for the student’s
home ZIP code at lower grade levels (in this case grade 8),
high schools were likely to draw their student population from beyond its own ZIP code. The extent to which
neighboring ZIP codes are similar will help to mitigate
this potential source of error. Second, the study was
subject to measurement error due to potential inaccuracies in the commercial outlet density data. Third, the
physical activity behavior measures were self-reported.
However, the validity of the MTF physical activity data is
enhanced by preliminary analyses that suggest that a
reasonable level of agreement exists between the school
principals’ responses about the rates of sports participation by students and how students in the same
schools respond about their own level of participation
in school athletics.29 Fourth, while parental education
was controlled, no information on household income
was available. In addition, existing literature suggested
that other family/household factors such as parental
physical activity behavior (role modeling) were important determinants of children’s physical activity behavior.30 –32 Fifth, the study did not control for school-level
physical education (PE) and intramural sports opportunities. Cawley et al.33 found that increased PE time
increased both the weekly number of days of 20 minutes of moderate to vigorous exercise and strength
building, but with a very small positive effect. However,
they also found that more PE time resulted in a
substitution away from light physical activity. Sixth, the
availability of parks and other outdoor public facilities,
which as noted earlier has been shown to be correlated
with children’s physical activity, were not accounted
for. Finally, facility user cost was not addressed. Access
barriers relate to both availability and cost. Future
studies that could link local-area price data for physical
activity opportunities would contribute immensely to
this debate.
Despite these limitations, the results from this study
revealed statistically significant, albeit very small, associations between the availability of commercial physical
activity–related facilities and physical activity levels
among a national sample of U.S. adolescents. The
results suggested that improved availability was likely to
be more important for female and older students
whose rates of physical activity tend to be lower than
their respective male and younger counterparts.
However, given the small magnitude of incremental
effects of commercial facility outlet density on physical
activity behavior, any efforts to promote additional
neighborhood facilities should be concentrated in areas with disparate availability to substantially improve
the extent of availability. Also, increased availability of
proximal commercial facilities within the neighborhood is likely to be particularly important for low-SES
Am J Prev Med 2007;33(4S)
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populations given that they are less likely to have
private means of transportation34 to reach facilities
outside of their immediate community. Improving
availability among underserved minority and low-SES
populations may help to increase activity levels and
reduce health disparities.
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Associations Between Access to Food Stores and
Adolescent Body Mass Index
Lisa M. Powell, PhD, M. Christopher Auld, PhD, Frank J. Chaloupka, PhD, Patrick M. O’Malley, PhD,
Lloyd D. Johnston, PhD
Background: Environmental factors such as the availability of local-area food stores may be important
contributors to the increasing rate of obesity among U.S. adolescents.
Methods:

Repeated cross-sections of individual-level data on adolescents drawn from the Monitoring
the Future surveys linked by geocode identifiers to data on food store availability were used
to examine associations between adolescent weight and the availability of four types of
grocery food stores that include chain supermarkets, nonchain supermarkets, convenience
stores, and other grocery stores, holding constant a variety of other individual- and
neighborhood-level influences.

Results:

Increased availability of chain supermarkets was statistically significantly associated with
lower adolescent Body Mass Index (BMI) and overweight and that greater availability of
convenience stores was statistically significantly associated with higher BMI and overweight.
The association between supermarket availability and weight was larger for AfricanAmerican students compared to white or Hispanic students and larger for students in
households in which the mother worked full time.

Conclusions: Economic and urban planning land use policies which increase the availability of chain
supermarkets may have beneficial effects on youths’ weight outcomes.
(Am J Prev Med 2007;33(4S):S301–S307) © 2007 American Journal of Preventive Medicine

Introduction

N

umerous studies have documented increasingly
poor dietary behaviors among adolescents, including an excess intake of fat, sugar, snacks,
soda, and fast food1–3 and a low intake of fruit and
vegetables.4 –7 Unhealthy food consumption patterns
put youths at higher risk for overweight.8 –13 With an
obesity epidemic among American society as a whole
and a tripling of the prevalence of overweight among
American adolescents aged 12–19 over the last few
decades to a current level of 17.4%,14 researchers are
examining a broad range of environmental factors as
potential contributors to these critical outcomes. Barriers to accessing healthful foods due to a lack of
local-area supermarkets are one such factor that may
affect weight outcomes.
Several studies have suggested indirectly that increased supermarket availability may affect weight by
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showing that availability is associated with increased
fruit and vegetable consumption among adults15 and
with higher quality diets.16 There is also evidence that
the effect of access to food stores varies with the types of
store. For example, larger food stores and chain supermarkets were more likely to stock healthful foods than
smaller stores and nonchain supermarkets.17–19 Larger
stores and chain stores also offered foods at lower
prices.20,21 Cheadle et al.22 found significant correlations between diet and the availability of healthful food
in stores. While several studies have found significant
associations among weight status, food prices,23–25 and
restaurant availability,25 no existing studies have directly examined associations between food store availability and weight outcomes. Evidence is provided in
this paper to relate availability of food stores of various
types to weight outcomes controlling for food prices
and restaurant outlet density.
Whether a lack of local-area food stores such as chain
supermarkets are likely to be associated with adolescents’ body mass index (BMI) and overweight status
was examined. Specifically, the associations between
BMI and overweight and the availability of four types of
grocery food stores, including chain supermarkets,
nonchain supermarkets, convenience stores, and other
grocery stores, holding constant a variety of other
individual- and neighborhood-level influences were ex-
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amined. Repeated cross-sections of individual-level data
on adolescents drawn from the Monitoring the Future
(MTF) surveys linked at the ZIP-code level to data on
food store availability were used. It was found that
increased availability of chain supermarkets was statistically significantly associated with lower adolescent
BMI and overweight and that greater availability of
convenience stores was associated with statistically significantly higher BMI and overweight.

Methods
This study drew on individual-level national data for 8th- and
10th-grade students from the MTF study, combined with
external data on four types of food store outlets and two types
of restaurant outlets obtained from business lists developed
by Dun and Bradstreet (D&B) and fast food and fruit and
vegetable price data obtained from the American Chamber of
Commerce Researchers Association (ACCRA). The external
outlet density and food price measures were matched to the
individual-level data at the school ZIP-code level for each year
1997 through 2003. Data on per capita income were drawn
from the Census 2000.

Monitoring the Future Survey Data
Since 1975, the MTF study conducted at the University of
Michigan’s Institute for Social Research annually surveyed
nationally representative samples of high school seniors in
the coterminous United States. Since 1991, the MTF surveys
also included over 30,000 8th- and 10th-grade students annually. These 8th- and 10th-grade students were located in
approximately 280 schools that were selected annually for the
MTF survey based on a three-stage sampling procedure (see
Johnston et al.26 for details on the sampling procedure). In
order to cover the range of topic areas in the study, 8th- and
10th-grade students were administered four different questionnaire forms. This occurred in an ordered sequence,
ensuring virtually identical subsamples for each form. Approximately one-third of the questions on each form were
common to all forms, including the demographic variables
used in this study. Questions on height and weight were
form-specific. For the 7 years of data from 1997 through 2003
for 8th and 10th- students, the sample had a total of 73,079
observations for which information was available on height
and weight and nonmissing information on the covariates.
Sensitivity analyses were undertaken to assess the robustness
of the results to the high number (13.1%) of missing observations on parent education. Analyses were rerun including
dummy indicators for missing on these variables and found
that the results for all of the key contextual variables were
robust to their exclusion.

Outcome Measures
BMI was calculated based on the self-reported anthropometric information (height and weight) available in the MTF
survey. BMI was calculated as equal to weight (kilogram)/
height (meter)-squared. Adolescents were classified as overweight when BMIⱖage-gender-specific 95th percentile based
on the Centers for Disease Control and Prevention (CDC)
growth chart.27 Note that for children the CDC recommends

Table 1. Summary statistics: Outcomes, store access, and
control variables

N
Body mass index
Overweight
Number of grocery storesa
Number of convenience
storesa
Number of chain
supermarketsa
Number of non-chain
supermarketsa
Number of fast food
restaurantsa
Number of non-fast food
restaurantsa
Price of fast food
Price of fruit and vegetables
Per capita income (in 10,000s)
Male
Age
8th gradeb
10th grade
Whiteb
Black
Hispanic
Other race
Father less than high school
Father complete high schoolb
Father college or more
Mother less than high school
Mother complete high schoolb
Mother college or more
Live with both parents
Live in rural area
Students’ weekly real income
(in 100s)
Hours worked by student
Mother does not workb
Mother works part-time
Mother works full-time
Year 1997b
Year 1998
Year 1999
Year 2000
Year 2001
Year 2002
Year 2003

Mean or
percentage

SD for
continuous
variables

73,079
21.8059
10.28%
3.2835
2.1535

—
4.2947
—
3.0097
2.2501

0.3037

0.5805

0.2609

0.5906

2.6009

2.2078

11.4236

9.2185

2.7127
0.7205
2.2107
47.54%
14.6542
48.69%
51.31%
69.66%
10.59%
9.67%
10.08%
13.06%
29.43%
57.51%
11.11%
28.00%
60.89%
80.02%
24.10%
0.2281

0.1740
0.1046
0.9665
—
1.1640
—
—
—
—
—
—
—
—
—
—
—
—
—
—
0.2666

3.8560
17.60%
18.28%
64.12%
14.73%
14.78%
13.98%
13.85%
13.93%
13.73%
15.00%

7.1366
—
—
—
—
—
—
—
—
—
—

a

Per 10,000 capita.
Denotes omitted categories in regression models.
SD, standard deviation.

b

using the term “overweight” rather than “obese”. Table 1
shows that the average BMI for the full sample of students was
21.8 and that 10% of the students were overweight.

Individual-Level Control Measures
Controlled demographic measures available in the student
surveys included: gender; grade; age; race/ethnicity; highest
schooling completed by father; highest level of schooling
completed by mother; rural/urban area neighborhood designation; total student income (earned and unearned, such as
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allowance) in real dollars (CPI base $82–$84); weekly hours
of work by the student; and whether the mother works
part-time or full-time. The summary statistics in Table 1 show
that just under half of the sample was male and that approximately 70% of the students were white, 11% were AfricanAmerican, 10% were Hispanic, and 10% were of other (or
mixed) racial/ethnic backgrounds. The average age of the
sample was 14.7 and just under half of the sample was in 8th
grade. The majority of students’ parents had at least some
college education (58% of fathers and 61% of mothers). Most
(80%) students lived with both of their parents and just under
one quarter lived in a rural area. Students worked on average
3.9 hours per week. Students’ average weekly real income was
about $23. Approximately 64% of students’ mothers worked
full-time and 18% worked part-time. The sample was evenly
distributed across years with about 14% in each of the 7 years
from 1997–2003.

Local-Area Socioeconomic Status
Local-area per capita income was controlled for at the ZIPcode level; shown in Table 1 to be, on average, $22,107. These
data were obtained from the Census 2000.28

Local-Area Food Prices
Food price data were obtained from the ACCRA Cost of
Living Index reports. These reports contained quarterly information on prices from more than 300 U.S. cities. The
ACCRA collects 62 different prices for a range of products.
These price data were matched to the MTF sample based on
the closest city match available in the ACCRA data using
school ZIP-code geocode data. Price data were drawn from
quarters one and two as these reflected the time frame of the
MTF surveys. From the items provided in the ACCRA data,
two prices indices were created: a fruit and vegetable price
index and fast food price index. All prices were deflated by
the Bureau of Labor Statistics (BLS) Consumer Price Index
(CPI) (1982–1984⫽1). The fruit and vegetable price index
was based on the food prices available for this food category:
potatoes, bananas, lettuce, sweet peas, tomatoes, peaches, and
frozen corn. The fast-food price was based on the following
three items included in the ACCRA data: a McDonald’s
Quarter Pounder with cheese, a thin crust regular cheese
pizza at Pizza Hut and/or Pizza Inn, and fried chicken (thigh
and drumstick) at Kentucky Fried Chicken and/or Church’s
Fried Chicken. Each price index was weighted based on
expenditure shares provided by ACCRA derived from the BLS
Consumer Expenditure Survey.

Outlet Density Measures
Data on food store and restaurant outlets were obtained from
a business list developed by D&B.1 This list was obtained
through use of D&B MarketPlace software. MarketPlace contains information on more than 14 million businesses in the
U.S. and D&B employs a staff of more than 1,300 individuals
to compile and update quarterly these records through
1

Information on D&B’s methods was obtained from several sources
that include: (1) www.zapdata.com; (2) “The DUNSright Quality
Process: The Power behind Quality Information” (2005) Dun and
Bradstreet; and, (3) Personal communication with Todd Mertz,
Relationship Leader, U.S. DUNSright Customer Solutions, D&B,
February 2, 2004.
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interviews, public documents, and directories. In addition to
these sources, D&B has telecenters that conduct approximately 100 million phone calls annually to update and verify
business list information.
D&B has a number of quality assurance protocols in place
to ensure accuracy of the data. For instance, D&B utilized
“match grade” technology to consolidate multiple business
listings into one complete record to ensure that there are no
duplicate entries of the same business and that data are not
matched to the wrong business. D&B also assigns each
business a unique numerical identifier to ensure validity of its
data over time. This nine-digit number is never recycled and
allows D&B to easily track changes and updates for all
businesses contained in its database.
MarketPlace allows sorting by multiple criteria such as
location (ZIP code, county, state) and Standard Industry
Classification (SIC) codes. SIC codes allow for searching for,
and selection of, specific types of businesses. The database
allows for SIC code searches at varying levels of detail/
specificity. Facilities may appear on the Marketplace list by
both “primary” and “secondary” SIC codes. Primary SIC code
listings were used to create the list of outlets used for this
analysis.
Information on food store outlets available in the D&B data
set was pulled by ZIP code for the years 1997 through 2003.
The outlet density data were linked to the individual-level
data by the students’ school ZIP code. Information on the
total number of grocery food stores was available at the 4-digit
SIC code level. The 6- and 8-digit SIC classifications allowed
us to examine the grocery food stores separately by type.
These data were pulled and classified into four subcategories
that included: (1) chain supermarkets, (2) nonchain supermarkets, (3) convenience stores, and (4) grocery stores.
Supermarkets were substantially larger food stores compared
to grocery stores and were more likely to have on-site food
preparation such as a butcher, baker, and deli. For example,
in the D&B sample of food stores, supermarkets averaged
seven times the number of employees as grocery stores and 46
times the sales volume of grocery stores. Grocery stores
averaged twice the number of employees as convenience
stores. In terms of the presence of at least one food store by
type, 45.4%, 34.3%, 92.9% and 88.5% of students in the
sample had at least one available chain supermarket, nonchain supermarket, other grocery store, and convenience
store present in their ZIP code area. Table 1 shows that the
mean per 10,000 capita28 number of chain supermarkets
outlets was 0.30. The per 10,000 capita number of nonchain
supermarkets was 0.26, the per 10,000 capita number of
convenience stores was 2.2, and the per 10,000 capita number
of grocery stores was 3.3.
Restaurant outlet data were available from D&B under the
4-digit classification of “Eating Places.” Fast-food restaurants
were defined by the full set of 8-digit SIC codes that fell under
“Fast-food restaurants and stands,” excluding coffee shops
and including the two 8-digit SIC codes for chain and
independent pizzerias. Nonfast-food restaurants, referred to
as full-service restaurants, were defined as the number of total
number of “Eating Places” minus fast food restaurants and
excluding coffee shops; ice cream, soft drink, and soda
fountain stands; caterers; and contract food services. Table 1
shows that on average in each ZIP code there were 2.6
fast-food and 11.4 full-service restaurants per 10,000 people.
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Empirical Model
The goal of the empirical work was to estimate the associations between access to various types of food stores and
adolescent weight, holding constant a variety of socioeconomic characteristics which may be correlated with both
weight outcomes and neighborhood characteristics. Per capita availabilities of alternative types of food stores proxy the
opportunity cost of the time spent acquiring healthful food.
The extent to which alternative food stores are available
within local communities is likely to affect eating patterns and
weight outcomes. As discussed earlier, previous studies have
found that larger versus smaller and chain versus nonchain
food stores were more likely to stock healthful foods. Hence,
increased availability of chain supermarkets was expected to
be associated with lower weight outcomes, while greater
availability of smaller stores such as convenience stores were
likely to be associated with greater risk of overweight. Further,
increased availability of chain supermarkets was expected to
have a stronger protective association with weight outcomes
compared to the availability of nonchain supermarkets or
grocery stores. Differences in the availability of alternative
choice sets for food shopping across different communities
may result in systematic differences in eating patterns and
weight status.
Reduced form models of individual BMI of the form
BMIist ⫽ ␤0 ⫹ ␤1FTist ⫹ ␤2OCist ⫹ ␤3Xit ⫹ ␤4Dit ⫹ ist

(1)

were estimated by ordinary least squares (OLS), where FTist
was a vector measuring food store outlet density available to
individual i in geographic area s at time t, OCist measured
other local-area contextual factors including per capita in-

come, food prices, and restaurant availability in area s, Dit was
a vector of year dummy variables, Xit was a vector of individual
and household characteristics, ␤ were conformable vectors of
parameters to be estimated, and ⑀ist was a disturbance term.
The characteristics in the vector Xit included race/ethnicity,
grade, highest schooling completed by father, highest level of
schooling completed by mother, a rural/urban indicator,
total student income, weekly hours of work by the student,
and whether the mother worked part-time or full-time. In Xit
complete sets of gender-specific age dummy variables also
were included to remove gender-specific differences in BMI
growth. These dummies implicitly included both a constant
and a gender dummy. The coefficients on other covariates
may then be interpreted as reflecting variation around arbitrary gender-specific growth curves.
The inclusion of the year dummy variables in the model
was equivalent to nonparametrically detrending each variable
in the analysis such that the estimates do not reflect common
trends. Neighborhood per capita income was included in the
model to account for local-area wealth effects distinct from
food store availability that may affect health outcomes and
variation in food store density related to local incomes.
Several studies have shown that local-area supermarket availability varies with neighborhood-level socioeconomic status.15,21,29,30 Not including a measure of neighborhood income confounds food store availability with other wealth
effects. To control for other factors that may be related to
weight outcomes through food access channels, full-service
and fast-food restaurant outlet density measures were included in the model as well as fast-food and fruit and
vegetable prices.23–25

Table 2. Effects of access to food stores on adolescent BMI and overweight (N⫽73,079)
Number of chain
supermarketsa
Number of
non-chain
supermarketsa
Number of
grocery storesa
Number of
convenience
storesa
Restaurant and
fast food
restaurant,
included in
modela
Fast food and
fruit and
vegetable
prices
included in
model
Neighborhood
per capita
income
included in
model

Overweight model 1

BMI model 1

BMI model 2

BMI model 3

BMI model 4

⫺0.0059** (0.0026)

⫺0.1093*** (0.0288)

⫺0.1116*** (0.0281)

⫺0.1100*** (0.0278)

⫺0.1169*** (0.0297)

0.0008 (0.0027)

0.0170 (0.0375)

0.0161 (0.0374)

0.0184 (0.0382)

0.0189 (0.0397)

0.0009* (0.0005)

0.0122 (0.0088)

0.0116 (0.0083)

0.0129 (0.0084)

0.0174 (0.0088)

0.0015** (0.0007)

0.0295** (0.0125)

0.0292** (0.0122)

0.0298** (0.0122)

0.0433*** (0.0129)

Yes

Yes

No

No

No

Yes

Yes

Yes

No

No

Yes

Yes

Yes

Yes

No

Note: Standard errors are shown in parentheses and are adjusted using a Huber-white covariance matrix estimate which is robust to both
clustering at the zip code level and heteroskedasticity of unknown form. All of the models include but do not report on the following control
variables: gender and age interaction terms, grade, race, fathers’ education, mothers’ education, living with both parents, living in rural areas,
students’ weekly real income, hours worked by students, mother works part-time, mother works full-time, and year effects.
a
Per 10,000 capita.
*, **, and *** denote statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively.
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12,744
13,590
46,745
7,064
7,821
50,459
73,079

Note: Standard errors are shown in parentheses and are adjusted using a Huber-white covariance matrix estimate which is robust to both clustering at the zip code level and heteroskedasticity of
unknown form. All of the models include but do not report on the following control variables: genderⴱ age interaction terms, grade, race, fathers’ education, mothers’ education, living with both
parents, living in rural areas, students’ weekly real income, hours worked by students, mother works part-time, mother works full-time, year effects, per capita restaurant and fast food restaurant
outlet density, fast food and fruit and vegetable prices, and neighborhood per capita income.
*, **, and *** denote statistical significance at the 10 percent, 5 percent, and 1 percent levels, respectively.

0.0635** (0.0258)
⫺0.0026 (0.0256)
0.0162 (0.0121)
0.0295** (0.0125)

0.0476 (0.0341)

0.0988** (0.0515)

0.0293* (0.0152)

0.0213 (0.0243)
0.0258 (0.0222)
0.0061 (0.0132)
0.0401 (0.0354)
0.0105 (0.0083)
0.0122 (0.0088)

0.0026 (0.0238)

⫺0.0684 (0.0813)
0.0821 (0.0576)
0.0265 (0.0433)
⫺0.0578 (0.1613)
⫺0.0721 (0.1608)
0.0494 (0.0324)

⫺0.0959*** (0.0349)
⫺0.1093*** (0.0288)

Number of chain
supermarkets, per
10,000 capita
Number of non-chain
super-markets, per
10,000 capita
Number of grocery
stores, per 10,000
capita
Number of
convenience stores,
per 10,000 capita
N

0.0170 (0.0375)

⫺0.0268 (0.0728)
⫺0.1066 (0.0851)
⫺0.1261*** (0.0348)
⫺0.0898* (0.0478)

Mother works
full-time
Hispanic
Black
White
Full sample

Table 3. Effects of access to food stores on adolescent BMI by sub-population

Table 3 reports the results from the BMI and overweight regressions. Also, the table provides results for
three additional BMI model specifications: (1) no restaurant outlet density control variables; (2) no restaurant
outlet density or food price control variables; and (3)
no restaurant, food price, or local-area SES control
variables.
Focusing first on the results from the full model
specification for both BMI and overweight with all
variables (Model 1), it was found that availability of
chain supermarkets had a statistically significant negative relationship with adolescent BMI and overweight
status. Each additional chain supermarket outlet per
10,000 capita was estimated to reduce BMI by 0.11 units
and to reduce the prevalence of overweight by 0.6
percentage points. BMI and overweight were statistically significantly higher in areas where there were
more convenience stores; an additional convenience
store per 10,000 capita was associated with a 0.03 unit
increase in BMI and a 0.15 percentage point increase
in overweight. The availability of nonchain supermarkets and general grocery stores was not statistically
significantly associated with adolescent BMI, although increased availability of grocery stores had a
very small positive and statistically weak association
with overweight.
Comparing the results across models for BMI in
Table 2, it can be seen that the parameter estimate for
chain supermarkets was robust (falling slightly from
⫺0.1169 in Model 4 to ⫺0.1093 in Model 1) to the
exclusion of local-area per capita income, restaurant
availability and fast-food and fruit and vegetable prices.
Previous research has shown lower availability of supermarkets in low-income neighborhoods.15,21,29,30 The
parameter estimate for convenience stores fell substantially in the BMI models once local-area income was
controlled. These results implied that part of the positive correlation between adolescent BMI and convenience and grocery stores was attributable to greater
density of these outlets in low-income neighborhoods.
Similarly, the neighborhood income effect fell once
food store contextual effects were included (not shown
in the table) which, in a parallel argument, suggested
that some of the correlation between income and
adolescent body weight was attributable to differential
access to food stores in low-income neighborhoods.
In Table 3 the sample is broken down by race/
ethnicity and mother’s work status to explore differ-

Mother works
part-time

Results

⫺0.3187*** (0.0987)

Mother does not
work

A Huber–White covariance matrix estimate which is robust
to clustering at the ZIP-code level and heteroskedasticity of
unknown form was used.31 Finally, the full model was also
estimated with overweight as the outcome using maximum
likelihood probit regression, for which the marginal effects
were reported.
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ences in the associations between weight and food store
access across these subpopulations. Increased availability of chain supermarkets had a substantially stronger
association with BMI among African-American students
compared to their white and Hispanic counterparts.
For example, one additional local-area chain supermarket per 10,000 capita was associated with lower BMI
among African-American students by 0.32 units whereas
the associated BMI of white and Hispanic students was
lower by 0.10 and 0.09 units, respectively.
By mothers’ work status, the food store access variables had a stronger impact on students whose mothers
worked full-time; for example, the effect of a chain
supermarket was slightly higher in the subsample of
students whose mothers worked full-time compared to
those with mothers who worked part-time and roughly
four times as great compared to students whose mothers did not work. These results suggest that the effect of
access to healthful food outlets was stronger in families
with a working mother. The opportunity cost of time
spent acquiring food is high in such families, so lack of
access to supermarkets is more likely to result in
substitution of less healthful fast foods or other convenience foods in these families.
The results presented above were not without their
limitations. First, the outlet density data were linked to
the individual-level data by the student’s school’s ZIP
code. There might have been measurement error in
the density data to the extent that students lived in
different areas than their schools, which might have
been a particular problem for the high school subsample. This error was mitigated by the fact that access
near the school was also an important factor and
because neighborhood characteristics might have been
spatially correlated. A second limitation to bear in mind
was that the estimated coefficients on food stores might
only be interpreted as causal if, holding everything else
in the model constant, variation in food store density
came from the supply side (for example, variation in
local zoning laws) or if supply was perfectly inelastic.
However, if, all else equal, some of the variation in food
store density was because of variation in demand across
ZIP codes, the estimated associations cannot be interpreted as recovering the causal effect of changes in
density on adolescent weight, given that supply was not
perfectly inelastic.

Discussion
The results showed statistically significant associations
between food store availability and adolescent BMI.
Controlling for individual- and family-level characteristics and holding neighborhood per capita income,
restaurant availability and food prices constant, an
additional chain supermarket per 10,000 capita was
associated with 0.11 units lower BMI and a 0.6 percentage point reduction in the prevalence of overweight,

whereas an additional convenience store per 10,000
capita was associated with 0.03 units higher BMI and a
0.2 percentage point increase in overweight. The availability of nonchain supermarkets and other grocery
stores was not found to be statistically significantly
associated with adolescent weight outcomes. Although
it was found that differential access to alternative types
of food stores revealed significant associations with
BMI, these contextual factors explained relatively little
of the observed increase in mean BMI over the 1997
through 2003 sampling period. As shown in the summary statistics in Table 1, the sample mean number of
chain supermarkets was only 0.3 per 10,000 capita.
Model 1 suggests that increasing the availability of
chain supermarkets from 0.3 per 10,000 to 1 per 10,000
people (a 230% increase) would decrease mean adolescent BMI by only 0.35%.
However, running the same model with overweight
status as the dependent variable, it was found that
similarly increasing supermarket availability would reduce overweight prevalence by 4.0%, substantially more
than the impact on BMI. These results suggest that
adolescents in and around the upper tail of the BMI
distribution were more strongly affected by supermarket availability. Put differently, the large sample allows
us to precisely estimate the associations between mean
BMI and food store availability; the associations are
small but were not zero. There was some evidence that
overweight adolescents may respond more than the
average adolescent, suggesting further research ought
to investigate the distribution of BMI rather than its
conditional mean.
Different groups of adolescents also responded differently to changes in food store availability. The results
showed that the association between chain supermarket
availability and BMI was three times higher among
African-American students compared to their white and
Hispanic counterparts, and for students with mothers who
worked full-time the association was slightly greater compared to students with mothers who worked part-time
and substantially greater compared to those with mothers who did not work. A similar pattern of differences in
effect sizes was found across the subpopulations in
models of overweight. At the same time, as noted
earlier, existing research has shown that neighborhoods with higher proportions of minority populations
are likely to have fewer supermarkets. Taken together,
these results suggest that food store availability may be
most important for African-American adolescents and
those with mothers who work full-time, particularly if
the youth is at risk of overweight.
The associations found in this study between food
store availability and BMI and overweight were consistent with earlier findings that link healthful food consumption patterns with food store availability.15,16 The
study findings suggest that economic and urban planning land-use policies that encourage commercial de-
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velopment to improve the local food store environment
in underserved areas may have beneficial effects on
youth weight outcomes.
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