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Objective: To examine changes in state-specific obe-
sity and overweight prevalence among US children and
adolescents between 2003 and 2007.

Design: Temporal cross-sectional analysis of the 2003
and 2007 National Survey of Children’s Health data.

Setting: The 50 states and the District of Columbia.

Participants: A total of 46 707 and 44 101 children aged
10 to 17 years in 2003 and 2007, respectively.

Main Outcome Measures: Prevalence and odds of obe-
sity and overweight, differentials in which were exam-
ined by bivariate and logistic regression analyses.

Results: In 2007, 16.4% of US children were obese and
31.6% were overweight. The prevalence of obesity varied
substantially across the states, with Mississippi having the
highest prevalence (21.9%) and Oregon the lowest preva-

lence (9.6%). Overweight prevalence varied from a low of
23.1% for children in Utah to a high of 44.5% for children
in Mississippi. Between 2003 and 2007, obesity prevalence
increased by 10% for all US children and by 18% for female
children, declined by 32% for children in Oregon, and
doubledamongfemalechildreninArizonaandKansas.Chil-
dren in Illinois,Tennessee,Kentucky,WestVirginia,Geor-
gia, and Kansas had more than twice the adjusted odds of
beingobesethanchildreninOregon.Individual,household,
and neighborhood social and built environmental charac-
teristics accounted for 45% and 42% of the state variance
in childhood obesity and overweight, respectively.

Conclusions: Substantial geographic disparities in child-
hood obesity and overweight exist, with an apparent shift
toward higher prevalence in 2007 for several states.
Marked geographic disparities indicate the potential for
considerable reduction in US childhood obesity.
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D URING THE PAST 3 DE-
cades, there has been a
dramatic increase in
childhood obesity in the
United States.1-4 The rate

has more than tripled, and the current
prevalence remains high among children
across most age, sex, racial/ethnic, and so-
cioeconomic groups.2-4 In light of these
trends, childhood obesity continues to be
viewed as a major public health problem
in the United States.1-4

Although sex and racial/ethnic inequali-
ties are presented on a routine basis,2,3 geo-
graphic disparities in US childhood obe-
sity are less well examined and trends in
geographic disparities are even rarer or
nonexistent.5 Lack of geographic analysis
is owing to the fact that the sample sizes
of the surveys routinely used to estimate
childhood obesity prevalence, such as the
National Health and Nutrition Examina-
tion Surveys (NHANES) and the Na-

tional Longitudinal Study of Adolescent
Health, are far too small to permit state-
specific estimates.2,3,5-7 The National Sur-
vey of Children’s Health (NSCH) is an ex-
ception, however. It has a large sample size,
a unique sampling design that facilitates
state-based analyses, and extensive socio-
demographic and health data that allow es-
timation of childhood obesity rates at the
state level while taking into account geo-
graphic differences in social and behav-
ioral risk factors.4,5,8,9 Moreover, the re-
cent availability of the NSCH at 2 time
points, 2003 and 2007, allows us to ex-
amine changes in state-level disparities in
childhood obesity over time.8,9

Although analyses at the national level
are important in understanding the extent
of sex, racial/ethnic, and socioeconomic dis-
parities, geographic analysis is crucial in that
it allows individual states to know how they
are performing on a key health indicator
(such as childhood obesity) relative to other
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states and to the nation as a whole.5 Such information is
vital to state-based health surveillance efforts and to the
development and implementation of state-based policies
and programs to tackle the growing epidemic of child-
hood obesity. Second, documenting disparities between
the states with the lowest and highest rates can tell us the
extent to which reductions in obesity prevalence can be
achieved.5 Third, a temporal analysis should help iden-
tify states that not only have high current prevalence of
childhood obesity but have also experienced substantial
recent increases in prevalence, indicating the need for ur-
gent action for obesity prevention and control. Fourth, a
temporal analysis could also help identify states with less
than expected increases in obesity prevalence given their
demographic and socioeconomic composition, thereby al-
lowing the effect assessment of certain obesity preven-
tion programs.

This study extends our previous analysis of the 2003
NSCH by examining geographic disparities in child-
hood obesity over time.5 Specifically, this study (1) pro-
vides latest estimates of and changes in obesity and over-
weight prevalence among children and adolescents aged
10 to 17 years in the 50 states and the District of Colum-
bia (DC) using 2 large, nationally representative samples
of US children in 2003 and 2007 and (2) examines the
extent of state disparities in childhood obesity and over-
weight after adjusting for individual-level socioeco-
nomic and behavioral characteristics and neighborhood
social and environmental characteristics.

METHODS

The data for this study came from the 2003 and 2007 NSCH.8-11

The 2003 and 2007 surveys were both conducted by the Cen-
ters for Disease Control and Prevention’s National Center for
Health Statistics, with funding and direction from the Health
Resources and Services Administration’s Maternal and Child
Health Bureau.10,11 The purpose of the 2 surveys was to provide
national and state-specific prevalence estimates for a variety of
children’s health and well-being indicators.10,11

The 2007 NSCH was a telephone survey conducted be-
tween April 2007 and July 2008, while the 2003 NSCH was con-
ducted between January 2003 and July 2004.10,11 The 2007 sur-
vey had a total sample size of 91 642 children from birth through
17 years including a sample of about 1800 children per state.10

The total sample size of the 2003 NSCH was 102 353.4,11 In the
2 surveys, a random-digit-dial sample of households with chil-
dren younger than 18 years was selected from each of the 50
states and DC. One child was selected from all children in each
identified household to be the subject of the survey. Inter-
views were conducted in English, Spanish, and 4 Asian lan-
guages. The respondent was the parent or guardian who knew
most about the child’s health status and health care. The in-
terview completion rate, measuring the percentage of com-
pleted interviews among known households with children, was
66.0% in 2007 and 68.8% in 2003.10,11 Substantive and meth-
odological details of the 2 surveys are described elsewhere.10,11

The National Center for Health Statistics Research Ethics Re-
view Board approved all data collection procedures.

For the present analysis, the dependent variable was the per-
centage or odds of obesity and overweight defined as body mass
index (BMI; calculated as weight in kilograms divided by height
in meters squared) at or above the sex- and age-specific 85th
and 95th percentile BMI cutoff points from the 2000 Centers

for Disease Control and Prevention growth charts, respec-
tively.1-5,12 Note that the overweight category (BMI �85th per-
centile) includes obese children (BMI �95th percentile). Analy-
sis of obesity and overweight differentials was carried out for
44 101 children aged 10 to 17 years in 2007 and for 46 707 chil-
dren aged 10 to 17 years in 2003. Information on BMI was not
available for children younger than 10 years in the 2007 public-
use NSCH data set.10

The child’s state of residence was the primary covariate of
interest. This included the 50 states and DC. Besides state of
residence, we used, based on previous research, the following
variables as covariates: age, sex, race/ethnicity, household com-
position, metropolitan/nonmetropolitan residence, house-
hold poverty status measured as a ratio of family income to pov-
erty threshold, neighborhood social conditions as measured by
perceived neighborhood safety, presence of garbage or litter in
the neighborhood, poor housing, built environmental factors
such as neighborhood access to sidewalks, parks/playgrounds,
recreation centers, community centers, or boy’s/girls’ clubs, tele-
vision viewing time, recreational computer use, and physical
activity.1,4,5,13-17

Less than 4% of the observations for children aged 10 to 17
years had missing BMI data in 2007; these were excluded from
the analysis. The likelihood of missing BMI data was higher for
younger children aged 10 to 11 years, Hispanic children, non–
English speaking households, and low-income households but
it did not differ significantly by sex, household composition,
and state of residence. Approximately 9% of the observations
had missing income data, which were imputed by a multiple
imputation technique.10 For all other covariates, there were few
missing cases, which were excluded from the multivariate re-
gression models, yielding an effective sample size of 41 235 for
the fully adjusted covariate models in 2007.

Estimates of the percentage of children and adolescents iden-
tified as obese and overweight in 2003 and 2007 were com-
puted for all 50 states and DC. The �2 statistic was used to test
the overall association between each covariate including state
of residence and obesity or overweight prevalence. The 2-sample
t test was used to test the difference in prevalence between any
2 states at 1 point in time or to test for change in prevalence
between 2003 and 2007 for a specific state. Multivariate logis-
tic regression models were used to derive the relative odds and
adjusted prevalence of childhood obesity and overweight for
each state in 2007 after controlling for selected demographic,
socioeconomic, and behavioral factors. We selected Oregon as
the reference state because it had the lowest obesity preva-
lence in 2007. The rationale for selecting Oregon as the refer-
ence was that it represents, at least in theory, the lowest level
to which another state’s obesity rate is potentially reducible.
Comparing state prevalence estimates to the US average or to
a state with prevalence close to the US rate may represent an-
other useful analytic strategy.

To account for the complex sample design of the NSCH,
SUDAAN software18 was used to conduct all multivariate logis-
tic analyses and to determine crude and adjusted prevalence.18

Sample weights, used to produce population-based estimates for
each state and the United States, were adjusted for nonresponse
and were poststratified to match the July 2003 and July 2007 Cen-
sus Bureau population estimates, respectively.10,11

RESULTS

Table 1 and Table 2 show observed state-specific obe-
sity and overweight prevalences for children aged 10 to
17 years, respectively. Overall, in 2007, 16.4% of US chil-
dren were obese and 31.6% were overweight. The obesity
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Table 1. Obesity Prevalence Among US Children and Adolescents Aged 10 to 17 Years by State and Sexa

State

Prevalence (SE)

Change in Prevalence,
2003-2007, %

2007
(n=44 101)

2003
(n=46 707)

Total Male Female Total Male Female Total Male Female

US 16.4 (0.5) 19.2 (0.7) 13.5 (0.7) 14.8 (0.3) 18.1 (0.5) 11.5 (0.4) 10.4b 6.1 17.6b

Alaska 14.1 (1.6) 14.6 (2.2) 13.7 (2.3) 11.1 (1.2) 13.8 (1.8) 8.2 (1.5) 27.5 5.4 66.0c

Alabama 17.9 (1.8) 24.4 (3.0) 10.9 (1.9) 16.7 (1.5) 20.3 (2.2) 13.0 (1.9) 6.9 20.0 −15.6
Arkansas 20.4 (1.9) 27.2 (3.0) 13.2 (1.9) 16.4 (1.6) 22.2 (2.5) 10.8 (1.8) 24.3 22.1 21.6
Arizona 17.8 (2.2) 20.6 (3.3) 15.0 (2.8) 12.2 (1.5) 16.5 (2.4) 7.8 (1.6) 45.8c 24.5 90.9c

California 15.0 (2.6) 17.4 (3.8) 12.8 (3.5) 13.2 (1.4) 15.4 (2.2) 10.9 (1.8) 13.6 13.1 17.5
Colorado 14.2 (2.3) 17.5 (3.1) 10.7 (3.2) 9.9 (1.3) 13.2 (2.1) 6.6 (1.5) 42.4 32.9 61.6
Connecticut 12.5 (1.5) 14.8 (2.1) 10.2 (2.2) 12.3 (1.3) 15.2 (2.0) 9.4 (1.5) 1.4 −2.9 8.9
Washington, DC 20.2 (2.0) 22.2 (2.9) 18.2 (2.7) 22.8 (2.0) 26.6 (3.1) 18.9 (2.7) −11.6 −16.8 −3.8
Delaware 13.3 (1.6) 12.2 (1.8) 14.4 (2.5) 14.8 (1.3) 18.6 (2.0) 10.9 (1.6) −9.8 −34.5c 32.2
Florida 18.3 (2.6) 21.5 (3.9) 15.0 (3.4) 14.4 (1.5) 19.5 (2.4) 9.2 (1.7) 26.6 9.9 63.3
Georgia 21.3 (2.6) 24.7 (3.8) 17.7 (3.5) 16.4 (1.7) 18.9 (2.5) 14.0 (2.3) 29.9 31.0 26.3
Hawaii 11.2 (1.4) 15.0 (2.3) 7.1 (1.7) 13.3 (1.4) 16.4 (2.1) 10.0 (1.7) −15.9 −8.3 −29.0
Iowa 11.2 (1.4) 11.3 (1.8) 11.0 (2.2) 12.5 (1.3) 15.3 (1.9) 9.5 (1.6) −10.6 −25.9 15.9
Idaho 11.8 (1.4) 16.4 (2.1) 6.8 (1.6) 10.1 (1.2) 12.7 (1.9) 7.3 (1.5) 16.7 29.4 −6.9
Illinois 20.7 (1.9) 25.0 (2.8) 16.3 (2.5) 15.8 (1.5) 17.2 (2.2) 14.4 (2.1) 31.5c 45.8c 13.0
Indiana 14.7 (1.6) 17.4 (2.5) 11.7 (2.0) 15.6 (1.5) 21.4 (2.3) 9.0 (1.9) −6.1 −18.5 30.5
Kansas 16.2 (1.9) 16.2 (2.4) 16.3 (3.0) 14.0 (1.4) 18.9 (2.2) 8.5 (1.7) 16.3 −14.4 91.4c

Kentucky 21.0 (1.8) 22.5 (2.3) 19.4 (2.8) 20.6 (1.6) 24.0 (2.3) 17.4 (2.3) 1.6 −6.1 11.1
Louisiana 20.7 (2.1) 23.1 (2.8) 18.1 (3.0) 17.2 (1.5) 19.4 (2.2) 14.9 (1.9) 20.5 19.1 21.7
Massachusetts 13.3 (1.8) 16.1 (2.7) 10.5 (2.4) 13.6 (1.4) 17.5 (2.1) 9.4 (1.9) −2.4 −7.9 11.6
Maryland 13.6 (1.7) 17.0 (2.5) 9.9 (2.3) 13.3 (1.3) 18.3 (2.1) 7.9 (1.5) 2.0 −7.4 25.6
Maine 12.9 (1.4) 16.0 (2.2) 9.8 (1.8) 12.7 (1.2) 16.8 (2.0) 8.5 (1.4) 1.7 −5.2 15.2
Michigan 12.5 (1.6) 14.3 (2.3) 10.5 (2.2) 14.5 (1.3) 16.3 (1.9) 12.4 (1.8) −13.8 −12.3 −15.3
Minnesota 11.1 (1.6) 14.3 (2.3) 7.6 (2.0) 10.1 (1.2) 12.8 (1.9) 7.3 (1.5) 10.2 12.1 3.8
Missouri 13.6 (1.6) 15.5 (2.0) 11.6 (2.5) 15.6 (1.3) 17.2 (1.9) 13.9 (1.8) −12.5 −9.8 −16.2
Mississippi 21.9 (1.8) 25.5 (2.5) 18.5 (2.6) 17.8 (1.6) 20.4 (2.2) 15.3 (2.2) 22.7 25.4 20.9
Montana 11.8 (1.4) 16.6 (2.3) 6.6 (1.5) 11.1 (1.2) 14.9 (1.9) 7.0 (1.4) 6.7 10.8 −5.4
North Carolina 18.6 (2.0) 19.3 (2.4) 17.9 (3.2) 19.3 (1.6) 21.6 (2.2) 17.0 (2.3) −3.5 −10.7 5.4
North Dakota 11.4 (1.3) 15.7 (2.1) 7.0 (1.4) 12.1 (1.3) 13.1 (1.8) 11.1 (1.9) −6.1 20.2 −37.6c

Nebraska 15.8 (1.9) 23.0 (3.0) 8.1 (2.0) 11.9 (1.4) 15.4 (2.0) 8.2 (1.9) 32.6 49.0c −1.3
New Hampshire 12.8 (1.5) 16.3 (2.1) 8.8 (1.9) 12.9 (1.3) 18.0 (2.2) 7.5 (1.3) −0.9 −9.5 16.3
New Jersey 15.4 (1.8) 18.6 (2.5) 11.7 (2.6) 13.7 (1.5) 17.0 (2.2) 10.3 (2.0) 12.0 9.7 13.2
New Mexico 16.0 (2.1) 20.4 (2.9) 11.4 (3.1) 16.8 (1.7) 18.2 (2.4) 15.4 (2.4) −5.0 12.2 −26.2
Nevada 15.2 (2.3) 19.4 (3.5) 10.8 (2.8) 12.4 (1.3) 15.1 (1.9) 9.5 (1.8) 22.2 28.7 13.5
New York 17.1 (1.9) 20.3 (2.6) 13.8 (2.7) 15.3 (1.4) 20.3 (2.3) 10.2 (1.6) 11.6 0.0 35.5
Ohio 18.5 (2.1) 22.9 (3.2) 14.2 (2.7) 14.2 (1.3) 16.7 (1.8) 11.5 (1.7) 30.5 36.9 23.1
Oklahoma 16.4 (1.8) 17.4 (2.3) 15.4 (2.7) 15.4 (1.5) 19.9 (2.2) 10.4 (1.9) 6.8 −12.7 48.1
Oregon 9.6 (1.4) 11.0 (1.8) 8.2 (2.2) 14.1 (1.4) 16.5 (2.0) 11.7 (1.9) −32.1c −33.4c −30.1
Pennsylvania 15.0 (2.0) 21.0 (3.3) 8.4 (2.0) 13.3 (1.3) 16.9 (1.9) 9.5 (1.7) 13.1 24.1 −11.3
Rhode Island 14.4 (1.6) 18.2 (2.4) 10.5 (2.1) 11.9 (1.3) 13.8 (1.9) 9.9 (1.8) 20.5 31.6 6.2
South Carolina 15.3 (1.6) 18.4 (2.3) 12.0 (2.1) 18.9 (1.5) 21.8 (2.2) 16.2 (2.0) −19.3 −15.6 −26.0
South Dakota 13.2 (1.6) 16.0 (2.5) 10.2 (2.0) 12.1 (1.4) 16.4 (2.4) 7.5 (1.4) 9.5 −2.4 36.0
Tennessee 20.6 (1.9) 23.3 (2.7) 17.9 (2.6) 20.0 (1.7) 22.9 (2.3) 16.8 (2.5) 3.1 1.7 6.4
Texas 20.4 (2.6) 20.6 (3.7) 20.2 (3.7) 19.1 (1.6) 23.4 (2.5) 15.1 (2.2) 6.5 −12.2 33.5
Utah 11.4 (1.8) 14.7 (2.9) 7.9 (2.0) 8.5 (1.2) 10.7 (1.8) 6.2 (1.4) 33.3 36.8 27.7
Virginia 15.2 (1.6) 16.6 (2.4) 13.9 (2.2) 13.8 (1.4) 17.5 (2.1) 10.2 (1.8) 10.7 −4.8 36.5
Vermont 12.9 (1.7) 17.0 (2.7) 8.4 (2.0) 11.3 (1.2) 13.8 (1.8) 8.8 (1.5) 13.5 23.6 −5.5
Washington 11.1 (1.8) 14.7 (3.0) 7.3 (1.7) 10.8 (1.2) 13.4 (1.9) 8.3 (1.5) 3.4 10.3 −11.7
Wisconsin 13.1 (1.5) 15.6 (2.3) 10.5 (2.0) 13.5 (1.4) 16.8 (2.2) 10.2 (1.9) −2.8 −7.0 3.5
West Virginia 18.9 (1.6) 21.8 (2.5) 15.7 (2.1) 20.9 (1.6) 26.8 (2.5) 14.8 (1.9) −9.7 −18.8 5.9
Wyoming 10.2 (1.4) 14.1 (2.2) 5.5 (1.5) 8.7 (1.0) 9.7 (1.6) 7.5 (1.3) 17.7 45.8 −27.3

Abbreviation: SE, standard error.
aPrevalence was weighted. Obesity indicates body mass index (calculated as weight in kilograms divided by height in meters squared) at or above the 95th

percentile. Data are from the National Survey of Children’s Health, 2003 and 2007. The 2-sample t test can be used when evaluating the statistical significance of
the difference in prevalence between any 2 states at 1 point in time or to test for change in prevalence between 2003 and 2007 for a specific state. Given the large
sample size, if the t test statistic=(P1–P2)/SQRT [(SE[P1])2� (SE[P2])2]�1.96, then the difference is statistically significant at P=.05. If the test statistic is 2.58
or greater, then the difference in prevalence is significant at P=.01, where P1=prevalence for a state in 2007, P2=prevalence for the same state in 2003, and
SE(P1) and SE(P2) are the SEs associated with P1 and P2, respectively. P1, P2, SE(P1), and SE(P2) can also be considered as prevalence estimates and
corresponding SEs for 2 different states in either 2003 or 2007. For example, in 2007, the obesity prevalence in Texas (20.4%) was 82% higher than the
prevalence in Hawaii (11.2%), and this difference was statistically significant at P=.01. However, the obesity prevalence in Texas did not differ statistically
significantly from the US prevalence of 16.4% at P=.05 (t�1.96). The 95% confidence interval for a specific state prevalence estimate can be constructed by
using the formula, confidence interval=prevalence±1.96�SE.

bThe t test for change in prevalence between 2003 and 2007 was statistically significant at P� .01.
cThe t test for change in prevalence was statistically significant at P� .05.
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prevalence in 2007 varied from a low of 9.6% for children
in Oregon to a high of 21.9% for those in Mississippi. Over-
weight prevalence varied from a low of 23.1% for chil-

dren in Utah to a high of 44.5% for children in Missis-
sippi.Amongmalechildren, theobservedobesityprevalence
in 2007 was lowest in Oregon (11.0%) and highest in

Table 2. Overweight Prevalence Among US Children and Adolescents Aged 10 to 17 Years by State and Sexa

State

Prevalence (SE)

Change in Prevalence,
2003-2007, %

2007
(n=44 101)

2003
(n=46 707)

Total Male Female Total Male Female Total Male Female

US 31.6 (0.6) 34.5 (0.8) 28.7 (0.9) 30.6 (0.4) 34.7 (0.6) 26.3 (0.5) 3.6 −0.6 9.4b

Alaska 33.9 (2.2) 37.3 (3.2) 30.4 (3.1) 30.7 (1.8) 30.9 (2.4) 30.5 (2.7) 10.5 20.6 −0.2
Alabama 36.1 (2.3) 42.0 (3.4) 29.8 (3.1) 34.6 (1.9) 39.2 (2.7) 29.8 (2.5) 4.4 7.2 0.3
Arkansas 37.5 (2.1) 42.2 (3.0) 32.4 (2.9) 32.9 (2.0) 37.1 (2.9) 28.8 (2.6) 14.1 13.9 12.4
Arizona 30.6 (2.5) 33.3 (3.6) 27.7 (3.3) 29.7 (2.0) 35.0 (2.9) 24.2 (2.8) 2.9 −5.0 14.3
California 30.5 (3.2) 30.8 (4.5) 30.3 (4.7) 30.1 (1.9) 31.8 (2.7) 28.2 (2.8) 1.5 −3.3 7.5
Colorado 27.2 (2.6) 35.0 (3.6) 19.2 (3.7) 21.9 (1.8) 27.4 (2.7) 16.3 (2.2) 23.9 27.6 17.4
Connecticut 25.7 (1.9) 29.5 (2.6) 21.9 (2.7) 27.3 (1.7) 33.2 (2.5) 21.2 (2.3) −5.8 −11.1 3.1
Washington, DC 35.4 (2.5) 33.8 (3.3) 36.9 (3.6) 39.6 (2.3) 41.4 (3.3) 37.7 (3.3) −10.6 −18.4 −2.0
Delaware 33.2 (2.1) 34.2 (2.8) 32.2 (3.0) 35.5 (1.9) 39.7 (2.6) 31.1 (2.6) −6.5 −14.0 3.5
Florida 33.1 (3.1) 34.2 (4.5) 32.1 (4.3) 32.5 (1.9) 39.7 (2.8) 25.1 (2.5) 2.1 −13.7 27.6
Georgia 37.3 (2.9) 39.1 (4.0) 35.4 (4.1) 31.7 (2.1) 34.6 (2.9) 28.9 (3.0) 17.6 12.9 22.6
Hawaii 28.5 (2.1) 32.5 (2.9) 24.2 (2.9) 26.9 (1.8) 27.7 (2.5) 25.9 (2.6) 6.0 17.0 −6.6
Iowa 26.5 (2.2) 26.1 (2.7) 26.9 (3.5) 25.5 (1.6) 28.3 (2.3) 22.5 (2.3) 3.7 −7.6 19.2
Idaho 27.5 (2.0) 30.8 (2.7) 24.0 (2.9) 25.6 (1.7) 30.8 (2.6) 19.9 (2.3) 7.6 0.2 20.5
Illinois 34.9 (2.1) 37.1 (3.0) 32.7 (3.0) 31.2 (1.9) 32.2 (2.7) 30.2 (2.7) 11.9 15.0 8.3
Indiana 29.9 (2.2) 28.9 (2.9) 31.0 (3.2) 32.9 (2.0) 40.7 (2.8) 24.0 (2.6) −9.2 −29.0c 29.1
Kansas 31.1 (2.1) 32.2 (2.9) 30.0 (3.2) 30.0 (1.9) 37.0 (2.7) 22.3 (2.7) 3.5 −13.0 34.4
Kentucky 37.1 (2.1) 40.2 (2.8) 34.0 (3.1) 38.2 (2.0) 40.1 (2.7) 36.5 (2.8) −2.9 0.2 −6.8
Louisiana 35.9 (2.3) 38.6 (3.2) 33.0 (3.4) 35.6 (1.9) 40.6 (2.7) 30.4 (2.5) 0.8 −4.9 8.5
Massachusetts 30.0 (2.3) 34.3 (3.3) 25.9 (3.3) 28.9 (1.8) 36.0 (2.5) 21.2 (2.5) 3.9 −4.8 21.8
Maryland 28.8 (2.2) 36.1 (3.1) 21.0 (2.9) 29.9 (1.8) 36.0 (2.7) 23.4 (2.3) −3.8 0.2 −10.2
Maine 28.2 (1.9) 31.6 (2.8) 24.7 (2.6) 30.0 (1.7) 37.5 (2.5) 22.2 (2.2) −5.9 −15.8 11.1
Michigan 30.6 (2.2) 34.7 (3.2) 26.3 (3.0) 28.8 (1.7) 31.3 (2.4) 26.0 (2.4) 6.4 10.8 1.3
Minnesota 23.1 (2.1) 26.4 (2.9) 19.4 (3.0) 23.9 (1.8) 27.4 (2.5) 20.1 (2.5) −3.3 −3.8 −3.6
Missouri 31.0 (2.1) 32.4 (2.7) 29.4 (3.2) 31.0 (1.7) 33.7 (2.4) 28.1 (2.4) 0.0 −3.7 4.6
Mississippi 44.5 (2.2) 47.1 (2.9) 42.0 (3.2) 36.7 (2.0) 37.9 (2.7) 35.5 (2.9) 21.2c 24.4b 18.4
Montana 25.6 (1.9) 31.6 (2.7) 19.1 (2.5) 27.3 (1.7) 34.6 (2.5) 19.6 (2.2) −6.1 −8.8 −2.2
North Carolina 33.5 (2.3) 33.2 (2.8) 33.9 (3.6) 33.9 (1.9) 34.3 (2.6) 33.5 (2.8) −1.2 −3.3 1.0
North Dakota 25.7 (1.7) 32.6 (2.5) 18.6 (2.0) 26.9 (1.8) 28.4 (2.5) 25.3 (2.6) −4.6 14.5 −26.4
Nebraska 31.5 (2.3) 36.9 (3.2) 25.6 (3.4) 26.3 (1.8) 30.4 (2.6) 22.0 (2.6) 19.5 21.2 16.5
New Hampshire 29.4 (2.0) 33.4 (2.7) 25.0 (2.9) 27.3 (1.7) 33.7 (2.6) 20.6 (2.1) 7.8 −0.9 21.0
New Jersey 31.0 (2.3) 35.9 (3.1) 25.5 (3.4) 31.5 (1.9) 36.4 (2.7) 26.5 (2.6) −1.7 −1.5 −3.8
New Mexico 32.7 (2.6) 35.7 (3.2) 29.5 (4.0) 28.9 (2.0) 32.0 (2.8) 25.6 (2.8) 13.0 11.7 15.1
Nevada 34.2 (2.7) 41.3 (3.8) 26.8 (3.8) 26.6 (1.7) 30.2 (2.4) 22.6 (2.4) 28.7b 36.7b 18.8
New York 32.9 (2.2) 35.4 (3.1) 30.3 (3.2) 30.9 (1.9) 38.5 (2.7) 23.1 (2.5) 6.3 −8.0 30.9
Ohio 33.3 (2.4) 41.6 (3.5) 25.1 (3.1) 30.4 (1.7) 35.3 (2.4) 25.3 (2.2) 9.4 17.8 −1.0
Oklahoma 29.6 (2.1) 35.5 (2.9) 23.6 (2.9) 28.2 (1.8) 33.6 (2.6) 22.4 (2.5) 4.8 5.5 5.6
Oregon 24.3 (2.0) 27.2 (2.8) 21.5 (2.9) 26.5 (1.7) 30.5 (2.5) 22.4 (2.3) −8.1 −11.0 −4.0
Pennsylvania 29.7 (2.4) 36.5 (3.6) 22.1 (2.9) 29.3 (1.7) 32.2 (2.4) 26.2 (2.4) 1.4 13.2 −15.6
Rhode Island 30.1 (2.1) 33.7 (2.9) 26.5 (3.2) 27.0 (1.9) 29.4 (2.7) 24.4 (2.6) 11.6 14.6 8.7
South Carolina 33.8 (2.1) 39.2 (3.1) 27.9 (2.9) 36.1 (1.8) 39.0 (2.6) 33.4 (2.6) −6.6 0.5 −16.3
South Dakota 28.4 (2.0) 33.3 (2.9) 23.2 (2.7) 25.8 (1.9) 31.6 (2.9) 19.7 (2.3) 10.0 5.4 17.4
Tennessee 36.5 (2.2) 37.8 (3.0) 35.2 (3.2) 35.3 (2.0) 38.0 (2.8) 32.4 (2.9) 3.5 −0.5 8.6
Texas 32.2 (2.9) 31.6 (4.1) 32.8 (4.1) 32.4 (1.9) 36.7 (2.7) 28.3 (2.6) −0.5 −13.9 15.6
Utah 23.1 (2.2) 26.8 (3.3) 19.1 (2.7) 20.9 (1.8) 23.1 (2.6) 18.5 (2.5) 10.6 16.4 3.2
Virginia 31.0 (2.2) 32.7 (3.0) 29.3 (3.1) 30.5 (1.8) 38.9 (2.6) 22.2 (2.3) 1.6 −16.1 32.1
Vermont 26.7 (2.3) 33.4 (3.4) 19.5 (2.9) 25.6 (1.6) 30.3 (2.4) 20.8 (2.2) 4.2 10.2 −6.5
Washington 29.5 (2.5) 36.6 (3.9) 22.0 (3.0) 25.0 (1.7) 29.7 (2.6) 20.6 (2.2) 17.9 23.2 6.8
Wisconsin 27.9 (1.9) 32.9 (2.8) 22.7 (2.6) 29.4 (1.9) 32.7 (2.7) 26.1 (2.6) −5.0 0.8 −12.8
West Virginia 35.5 (2.0) 38.7 (2.8) 32.1 (2.7) 36.4 (1.9) 43.1 (2.7) 29.6 (2.5) −2.5 −10.2 8.5
Wyoming 25.7 (2.1) 30.7 (2.9) 19.7 (2.8) 22.9 (1.6) 27.7 (2.4) 17.6 (2.1) 12.3 10.9 11.8

Abbreviation: SE, standard error.
aPrevalence was weighted. Overweight indicates body mass index (calculated as weight in kilograms divided by height in meters squared) at or above the 85th

percentile. Data are from the National Survey of Children’s Health, 2003 and 2007. See the note in Table 1 for t test and 95% confidence interval formulas. To test
for the difference in prevalence estimates for 2 states at 1 point in time, consider, for example, the 2007 overweight prevalence (35.4%) for Washington, DC,
which was 23% higher than the prevalence for Maryland (28.8%); this difference was statistically significant at P=.05. However, the overweight prevalence in
Washington, DC, did not differ statistically significantly from the US prevalence of 31.6% at P=.05 (t�1.96).

bThe t test for change in prevalence was statistically significant at P� .05.
cThe t test for change in prevalence between 2003 and 2007 was statistically significant at P� .01.
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Arkansas (27.2%), while female children in Wyoming and
Texas had the lowest and highest obesity prevalences, 5.5%
and 20.2%, respectively.

The Figure shows a relatively higher prevalence of
obesity and overweight in the Southeastern region of the
United States, and a larger number of states showed a shift
toward higher prevalence in 2007. Although obesity preva-
lence increased between 2003 and 2007 by 10% for all
US children, it increased by 46% for children in Arizona
and by 32% for children in Illinois. Between 2003 and
2007, obesity prevalence increased by 46% and 49% for
male children in Illinois and Nebraska but declined by
33% and 35% for male children in Oregon and Dela-
ware, respectively. While obesity prevalence increased
between 2003 and 2007 by 18% for all female children
in the United States, it nearly doubled among female chil-
dren in Arizona and Kansas. Overweight prevalence did
not increase significantly between 2003 and 2007 for the
total population; however, it did increase by 9% for fe-
male children. Among the states, overweight preva-
lence increased by 21% and 29% for children in Missis-
sippi and Nevada, respectively.

After adjusting for sex- and age-compositional differ-
ences, children in many states had significantly higher

odds of being obese and overweight in 2007 than chil-
dren in Oregon (data not shown). In particular, children
in Mississippi, Georgia, and Tennessee had 170%, 162%,
and 152% higher odds of obesity and 153%, 89%, and
83% higher odds of overweight, respectively, than those
in Oregon. Because states vary substantially in their racial/
ethnic and socioeconomic composition, adjusted odds
ratios and prevalence in Table 3 are more appropriate
for state comparisons. The adjustment for socioeco-
nomic, behavioral, and neighborhood factors reduced geo-
graphic disparities and decreased the excess odds of obe-
sity among children in several states, particularly those
in the South. Specifically, children in Illinois, Tennes-
see, Kentucky, West Virginia, Georgia, and Kansas (ad-
justed prevalence, �18.5%) had 105% to 141% higher
adjusted odds of being obese than children in Oregon (ad-
justed prevalence, 10.4%). The other states that showed
at least 75% higher adjusted odds of obesity than Or-
egon include Arkansas, Louisiana, North Carolina, Ne-
braska, New Jersey, New York, Ohio, and Texas (Table 3).
Furthermore, children in Mississippi, Tennessee, West
Virginia, Georgia, Illinois, New Jersey, Arkansas, Ken-
tucky, and Kansas had at least 50% higher adjusted odds
of being overweight than children in Oregon.

Obesity Prevalence, 2007 Obesity Prevalence, 2003

Overweight Prevalence, 2007 Overweight Prevalence, 2003

<12%

12-17.99%

≥18%

<27%

27-32.99%

≥33%

<12%

12-17.99%

≥18%

<27%

27-32.99%

≥33%

Prevalence: Prevalence:

Prevalence:Prevalence:

Figure. Obesity and overweight prevalence among US children and adolescents aged 10 to 17 years, 2003 and 2007.
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Broad geographical patterns in obesity and over-
weight prevalence were generally similar for male and
female children, with the Southeastern states having rela-
tively higher prevalence. However, the magnitude of state

disparities in obesity and overweight prevalence was sub-
stantially greater for girls than for boys. Compared with
their counterparts in Oregon, male children in Illinois,
Arkansas, Nebraska, Tennessee, Ohio, West Virginia, Ala-

Table 3. Adjusted Odds and Prevalence of Obesity and Overweight Among US Children and Adolescents Aged 10 to 17 Years
by State, 2007

State

Obesity (BMI�95th Percentile) Overweight (BMI�85th Percentile)

Adjusted OR
(95% CI)a

Adjusted Prevalence,
% (SE)b

Adjusted OR
(95% CI)a

Adjusted Prevalence,
% (SE)b

Alaska 1.35 (0.84-2.16) 13.33 (1.78) 1.40 (1.00-1.96) 32.91 (2.55)
Alabama 1.62 (1.03-2.55) 15.41 (1.78) 1.43 (1.03-2.00) 33.31 (2.48)
Arkansas 1.83 (1.19-2.81) 16.93 (1.70) 1.52 (1.12-2.06) 34.51 (2.10)
Arizona 1.50 (0.92-2.45) 14.49 (2.03) 1.01 (0.72-1.43) 26.60 (2.40)
California 1.40 (0.80-2.45) 13.71 (2.47) 1.22 (0.82-1.80) 30.07 (3.18)
Colorado 1.53 (0.90-2.59) 14.71 (2.37) 1.09 (0.76-1.57) 27.91 (2.70)
Connecticut 1.20 (0.75-1.94) 12.10 (1.66) 0.94 (0.68-1.31) 25.25 (2.09)
Washington, DC 1.56 (0.97-2.50) 14.93 (1.89) 1.11 (0.77-1.58) 28.24 (2.54)
Delaware 1.17 (0.73-1.88) 11.87 (1.56) 1.23 (0.89-1.70) 30.25 (2.21)
Florida 1.67 (0.99-2.79) 15.76 (2.37) 1.14 (0.78-1.66) 28.73 (2.90)
Georgia 2.10 (1.30-3.38) 18.80 (2.35) 1.57 (1.11-2.24) 35.27 (2.82)
Hawaii 1.18 (0.71-1.94) 11.87 (1.85) 1.07 (0.75-1.52) 27.55 (2.53)
Iowa 1.28 (0.80-2.06) 12.79 (1.72) 1.10 (0.79-1.55) 28.19 (2.39)
Idaho 1.23 (0.78-1.95) 12.37 (1.59) 1.01 (0.72-1.40) 26.47 (2.21)
Illinois 2.41 (1.58-3.69) 20.85 (1.87) 1.55 (1.14-2.10) 34.91 (2.10)
Indiana 1.56 (1.00-2.43) 14.94 (1.69) 1.24 (0.90-1.70) 30.40 (2.22)
Kansas 2.05 (1.29-3.26) 18.52 (2.19) 1.51 (1.10-2.07) 34.39 (2.28)
Kentucky 2.17 (1.42-3.32) 19.29 (1.81) 1.51 (1.11-2.06) 34.42 (2.19)
Louisiana 1.87 (1.19-2.94) 17.21 (1.93) 1.37 (0.99-1.91) 32.47 (2.41)
Massachusetts 1.47 (0.90-2.40) 14.24 (2.02)) 1.28 (0.91-1.80) 30.98 (2.55)
Maryland 1.28 (0.79-2.07) 12.73 (1.76) 1.02 (0.73-1.44) 26.77 (2.30)
Maine 1.38 (0.88-2.18) 13.58 (1.69) 1.17 (0.85-1.61) 29.24 (2.21)
Michigan 1.30 (0.81-2.07) 12.87 (1.69) 1.30 (0.95-1.78) 31.36 (2.20)
Minnesota 1.53 (0.96-2.46) 14.76 (1.95) 0.99 (0.71-1.38) 26.15 (2.27)
Missouri 1.42 (0.91-2.22) 13.88 (1.62) 1.32 (0.97-1.81) 31.72 (2.15)
Mississippi 1.71 (1.10-2.67) 16.11 (1.70) 1.73 (1.27-2.36) 37.28 (2.23)
Montana 1.23 (0.77-1.95) 12.31 (1.63) 0.94 (0.68-1.29) 25.23 (2.02)
North Carolina 1.92 (1.22-3.02) 17.57 (1.98) 1.44 (1.04-1.98) 33.41 (2.32)
North Dakota 1.36 (0.87-2.14) 13.39 (1.63) 1.07 (0.79-1.46) 27.65 (1.95)
Nebraska 1.84 (1.16-2.91) 16.99 (2.03) 1.34 (0.96-1.86) 31.92 (2.44)
New Hampshire 1.49 (0.94-2.37) 14.43 (1.81) 1.33 (0.96-1.85) 31.85 (2.36)
New Jersey 1.97 (1.25-3.12) 17.94 (2.06) 1.54 (1.11-2.12) 34.77 (2.41)
New Mexico 1.16 (0.71-1.89) 11.73 (1.71) 1.00 (0.70-1.43) 26.34 (2.51)
Nevada 1.08 (0.62-1.88) 11.04 (2.03) 1.15 (0.79-1.69) 29.02 (2.97)
New York 1.91 (1.21-3.00) 17.49 (1.95) 1.47 (1.07-2.02) 33.88 (2.29)
Ohio 1.94 (1.23-3.06) 17.75 (2.03) 1.33 (0.96-1.83) 31.78 (2.31)
Oklahoma 1.74 (1.12-2.70) 16.29 (1.77) 1.16 (0.85-1.58) 29.12 (2.04)
Oregon 1.00 [Reference] 10.37 (1.58) 1.00 [Reference] 26.36 (2.16)
Pennsylvania 1.65 (1.02-2.68) 15.67 (2.10) 1.30 (0.93-1.82) 31.42 (2.46)
Rhode Island 1.40 (0.88-2.24) 13.73 (1.80) 1.10 (0.79-1.53) 28.08 (2.29)
South Carolina 1.22 (0.77-1.91) 12.21 (1.46) 1.22 (0.88-1.68) 30.08 (2.19)
South Dakota 1.46 (0.91-2.33) 14.18 (1.83) 1.05 (0.76-1.44) 27.17 (2.11)
Tennessee 2.33 (1.52-3.57) 20.33 (1.89) 1.63 (1.20-2.23) 36.06 (2.25)
Texas 1.86 (1.11-3.12) 17.18 (2.50) 1.17 (0.80-1.72) 29.36 (2.92)
Utah 1.40 (0.85-2.30) 13.71 (2.03) 1.00 (0.71-1.41) 26.37 (2.36)
Virginia 1.72 (1.10-2.68) 16.14 (1.76) 1.35 (0.98-1.86) 32.07 (2.30)
Vermont 1.53 (0.94-2.48) 14.73 (2.05) 1.15 (0.82-1.63) 29.04 (2.55)
Washington 1.37 (0.82-2.30) 13.51 (2.14) 1.39 (0.98-1.97) 32.73 (2.73)
Wisconsin 1.51 (0.96-2.36) 14.57 (1.68) 1.26 (0.93-1.72) 30.81 (2.02)
West Virginia 2.12 (1.40-3.22) 18.97 (1.72) 1.60 (1.19-2.15) 35.63 (2.05)
Wyoming 1.11 (0.68-1.79) 11.29 (1.64) 1.01 (0.72-1.42) 26.52 (2.33)

Abbreviations: CI, confidence interval; OR, odds ratio; SE, standard error.
aDerived from multivariate logistic regressions that controlled for age, sex, race/ethnicity, household composition, metropolitan/nonmetropolitan residence,

household poverty status, neighborhood safety, presence of garbage/litter in neighborhood, poor housing in neighborhood, neighborhood access to sidewalks,
parks/playgrounds, recreation centers, television viewing time, recreational computer use, and physical activity.

bDerived from predicted marginals based on the multivariate logistic regressions.
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bama, and Kentucky, respectively, had 216%, 160%, 157%,
149%, 148%, 139%, 133%, and 131% higher adjusted odds
of obesity. Female children in Kansas, Tennessee, North
Carolina, Georgia, Kentucky, West Virginia, New Jer-
sey, and Texas, respectively, had 294%, 217%, 208%,
203%, 187%, 175%, and 168% higher odds of obesity than
female children in Wyoming (data not shown).

Besides geographical disparities, the substantial effects
of several sociodemographic and behavioral factors are
worth noting (Table 4). The adjusted odds of obesity or
overweight increased significantly in relation to de-
creased levels of household income, lower neighborhood
access to parks or sidewalks, lower levels of physical ac-
tivity, and increased television viewing time and recre-
ational computer use. After adjusting for socioeconomic
and behavioral factors and state of residence, black and
Hispanic children, respectively, had 71% and 76% higher
odds of obesity and 55% and 78% higher odds of over-
weight than their white counterparts who were not His-
panic. Compared with children with family incomes ex-
ceeding 400% of the poverty threshold, those below the
poverty threshold had 121% higher odds of being obese
and 117% higher odds of being overweight. Children who
watched television more than 2 h/d had 48% higher odds
of obesity and 56% higher odds of overweight than those
who watched television less than 1 h/d. Children who did
not engage in any vigorous physical activity had at least
32% higher odds of obesity or overweight than those who
exercised 5 or more d/wk. Children in neighborhoods with
no access to sidewalks or walking paths had 24% higher
odds of obesity, and children who did not have access to
parks or playgrounds had 20% higher odds of overweight
than their counterparts with access to such amenities.

To determine the extent to which geographic dispari-
ties in childhood obesity could be attributed to state dif-
ferences in racial/ethnic, socioeconomic, behavioral, and
neighborhood characteristics, we compared variances of
observed and adjusted state-specific prevalence esti-
mates. The variance of state-specific obesity and over-
weight prevalence estimates decreased by 45% and 42%
after adjustment for the individual- and neighborhood-
level covariates.

COMMENT

Using extensive individual, household, and neighbor-
hood data from 2 large, nationally representative cross-
sectional surveys—the 2003 and 2007 NSCH—we ana-
lyzed changes in state-specific prevalence in childhood
and adolescent obesity over time and examined the ex-
tent to which selected sociodemographic, behavioral, and
neighborhood characteristics explain the observed geo-
graphic disparities. No such analyses, to our knowledge,
have been carried out previously. Although individual
and neighborhood characteristics were strongly associ-
ated with obesity and overweight risks and accounted for
42% to 45% of the state variance in childhood obesity
and overweight, substantial geographic disparities re-
mained. Children in a number of states, particularly those
in such Southern states as Tennessee, Kentucky, West
Virginia, and Georgia, remained at more than twice the

odds of being obese than children in Oregon. In 2007,
all fell considerably short of the Healthy People 2010 goal
of child obesity prevalence of 5%.19 Wyoming, with a fe-
male childhood obesity prevalence of 5.5%, came clos-
est to meeting the target.

Between 2003 and 2007, obesity prevalence increased
by 10% for all US children aged 10 to 17 and by 18% for
female children. Female children also experienced a 9%
increase in overweight prevalence. Much of the recent in-
crease in the overall prevalence was, therefore, owing to a
marked increase in the obesity and overweight preva-
lence of female children. Moreover, the magnitude of geo-
graphic disparities in obesity and overweight prevalence
was not only higher for girls than for boys, it increased
from 2003 to 2007, primarily for girls. Oregon was the only
state for which childhood obesity declined significantly (by
32%). There were a number of states (such as Arkansas,
Colorado, Georgia, Florida, Ohio, and Utah) that had large
percentage increases in obesity and/or overweight preva-
lence but that were not statistically significant. However,
either male or female children in states such as Alaska, Ari-
zona, Illinois, Kansas, Nebraska, Nevada, and Mississippi
experienced a significant increase in obesity or over-
weight prevalence. Overall, when geographic patterns for
2003 and 2007 are compared, an apparent shift toward
higher obesity and overweight prevalence could be seen
in 2007 for several states.

Some of the recent rise in the prevalence of child-
hood obesity at the national level and in several states
can be attributed to increases in the proportion of so-
cially disadvantaged populations as the percentage of
households with Hispanic children and children from
low-income, high-unemployment, and non–English-
speaking households grew between 2003 and 2007.8,9 It
is not clear to what extent changes in the social, built, or
obesogenic environments might have contributed to re-
cent increases and trends in childhood obesity, as no such
data were available for the 2003 survey. While state-
specific analyses are needed to distinguish the effects of
physical activity, dietary factors, and social conditions
on changes in prevalence for specific states, the 2003 and
2007 NSCH data did not show any marked changes in
levels of physical inactivity or other sedentary activities
at the national level.4,8,9 Dietary factors such as mean calo-
rie and fat intake have increased consistently over time
among both youth and adults in the United States.2,6 It is
conceivable that recent trends in dietary factors may have
contributed to the increase in childhood obesity at the
national level as well as in specific states.

The geographic patterns in US childhood obesity shown
here are similar to those observed for obesity among the
US adult population aged 18 years or older.5,20 A number
of Southern states such as Mississippi, Georgia, Ken-
tucky, Louisiana, and Tennessee that were in the top quin-
tile of childhood obesity also belonged in the top quin-
tile of the adult obesity rates in 2007.20 For both adult
and childhood obesity rates, the Southern region had the
highest prevalence and the Western region the lowest.20

Indeed, there was a high correlation between the ob-
served adult and childhood obesity and overweight rates
in the 50 states and DC for 2007 (correlation coefficient,
0.50 for obesity and 0.53 for overweight).
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Although neighborhood safety and other neighbor-
hood characteristics considered here are important mea-
sures of the social environment at the individual or house-

hold level, they are perceived or parent-reported measures
and may not capture the contextual effect of the more
direct or area-based measures of the social environment

Table 4. Adjusted Odds of Obesity and Overweight Among US Children Aged 10 to 17 Years by Selected Sociodemographic
and Behavioral Characteristics, 2007

Covariate

OR (95% CI)

Obesity (BMI�95th Percentile) Overweight (BMI�85th Percentile)

Age and Sex Adjusteda Covariate Adjustedb Age and Sex Adjusteda Covariate Adjustedb

Age, y
10-11 1.95 (1.63-2.32) 2.28 (1.89-2.75) 1.85 (1.61-2.13) 2.16 (1.86-2.50)
12-14 1.22 (1.03-1.44) 1.23 (1.04-1.45) 1.29 (1.14-1.46) 1.33 (1.17-1.51)
15-17 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]

Sex
Male 1.54 (1.34-1.78) 1.79 (1.54-2.08) 1.32 (1.19-1.47) 1.43 (1.2-1.61)
Female 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]

Race/ethnicity
White, not Hispanic 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
Black, not Hispanic 2.21 (1.89-2.58) 1.71 (1.40-2.08) 1.96 (1.72-2.24) 1.55 (1.31-1.83)
Hispanic 2.15 (1.72-2.69) 1.76 (1.34-2.31) 1.93 (1.60-2.34) 1.78 (1.42-2.22)
Other 1.04 (0.81-1.34) 1.09 (0.81-1.47) 1.13 (0.94-1.36) 1.09 (0.88-1.36)

Residence
Metropolitan 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
Nonmetropolitan 1.08 (0.94-1.03) 1.15 (0.97-1.36) 1.16 (1.04-1.28) 1.20 (1.05-1.38)

Household poverty status, %c

�100 3.43 (2.73-4.30) 2.21 (1.67-2.93) 2.87 (2.43-3.39) 2.17 (1.74-2.7)
100-199 2.48 (1.99-3.90) 1.76 (1.36-2.27) 2.17 (1.85-2.54) 1.66 (1.38-2)
200-399 1.52 (1.32-1.87) 1.29 (1.04-1.61) 1.51 (1.31-1.75) 1.36 (1.17-1.58)
�400 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]

Perceived neighborhood safety
Safe 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
Unsafe 1.61 (1.32-1.97) 1.04 (0.82-1.31) 1.43 (1.23-1.69) 0.96 (0.8-1.16)

Presence of garbage/litter in neighborhood
Yes 1.44 (1.20-1.74) 1.11 (0.90-1.38) 1.31 (1.13-1.51) 0.99 (0.84-1.16)
No 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]

Poorly kept or dilapidated/rundown housing
in neighborhood

Yes 1.31 (1.07-1.60) 0.99 (0.77-1.26) 1.29 (1.11-1.51) 1.02 (0.86-1.22)
No 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]

Neighborhood access to sidewalks or
walking paths

Yes 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
No 1.19 (1.04-1.38) 1.24 (1.04-1.48) 1.06 (0.95-1.18) 0.99 (0.86-1.14)

Neighborhood access to parks/playgrounds
Yes 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
No 1.20 (1.03-1.40) 1.11 (0.90-1.35) 1.22 (1.08-1.38) 1.20 (1.03-1.40)

Neighborhood access to a recreation center,
community center, or boys’ or girls’ club

Yes 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
No 1.23 (1.07-1.43) 1.12 (0.95-1.31) 1.20 (1.08-1.35) 1.10 (0.97-1.25)

Television watching, h/d
�1 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
1 1.28 (1.02-1.61) 1.13 (0.89-1.45) 1.33 (1.12-1.58) 1.25 (1.04-1.49)
2 1.70 (1.36-2.12) 1.39 (1.10-1.75) 1.67 (1.42-1.97) 1.48 (1.24-1.76)
�2 2.31 (1.85-2.88) 1.48 (1.15-1.89) 2.11 (1.78-2.50) 1.56 (1.29-1.89)

Computer use for purposes other than
school work, h/d

�1 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]
1-2 1.12 (0.95-1.30) 1.06 (0.91-1.25) 1.11 (0.99-1.25) 1.06 (0.94-1.20)
�2 1.53 (1.23-1.92) 1.28 (1.01-1.64) 1.49 (1.25-1.78) 1.25 (1.03-1.52)

Physical activity, d/wk
0 1.84 (1.50-2.26) 1.35 (1.07-1.69) 1.71 (1.43-2.05) 1.32 (1.09-1.60)
1-2 1.67 (1.35-2.07) 1.38 (1.11-1.71) 1.62 (1.37-1.93) 1.42 (1.19-1.70)
3-4 1.36 (1.14-1.63) 1.31 (1.08-1.59) 1.36 (1.20-1.55) 1.33 (1.16-1.53)
�5 1.00 [Reference] 1.00 [Reference] 1.00 [Reference] 1.00 [Reference]

aAdjusted by logistic regression for age and sex only.
bAdjusted by logistic regression for age, sex, race/ethnicity, household composition, state of residence, metropolitan/nonmetropolitan residence, household

poverty status, neighborhood social conditions and built environments, television viewing time, recreational computer use, and physical activity.
cRatio of family income to poverty threshold.
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that might operate at the neighborhood or state level.1,5,15-17

Geographic differences in the area-based social environ-
mental variables as well as state-level policy measures may
explain further geographic disparities in childhood obe-
sity.1,5 The area-based measures of the neighborhood en-
vironment may include socioeconomic deprivation, crime
rates, the number of (or the proportion of the popula-
tion having access to) recreation facilities, outdoor parks,
playgrounds, and other amenities for physical activity,
modes of transportation, vehicular traffic congestion,
fast food outlets and restaurants, and media advertising
promoting unhealthful food choices.1,5,16,17 Examples of
state-based policies that target obesity prevention may
include (1) providing increased opportunities for physi-
cal activity by improving the existing trail/path system,
sidewalks, and creating bike trails, playgrounds, and rec-
reational facilities; (2) increasing access to healthy foods
in socioeconomically disadvantaged neighborhoods by
encouraging the development of grocery stores and
farmers’ markets; (3) launching educational or media
campaigns that encourage parents to limit adolescents’
television viewing and other recreation screen time; and
(4) enhancing programmatic resources for surveillance,
monitoring, and prevention intervention research on
obesity.1,5

A few limitations of our study should be noted. First,
the childhood obesity measure in our study was based
on parental reports of children’s height and weight, which
may not accurately reflect the true prevalence. How-
ever, limited research has suggested parental or self-
reported height and weight data to be a reliable indica-
tor of childhood and adolescent obesity, particularly for
studying its correlates.4,21,22 A recent comparison of the
2003 NSCH and 2001-2006 NHANES data showed a fairly
close correspondence between the obesity and BMI es-
timates for children aged 10 to 17 years.4 We found that
the 2007 NSCH estimates were remarkably close to the
2005-2006 NHANES estimates.6 In the 2005-2006
NHANES, the obesity and overweight prevalences for chil-
dren aged 10 to 17 years were 18.0% (95% confidence
interval, 14.9-21.1) and 33.1% (95% confidence inter-
val, 29.5-36.8), respectively, not significantly different
from the corresponding prevalence estimates of 16.4%
(95% confidence interval, 15.4-17.3) and 31.6% (95% con-
fidence interval, 30.5-32.8) in the 2007 NSCH. The pos-
sible error introduced by parent-reporting of height and
weight in the NSCH is likely to be similar in 2003 and
2007.

Second, as with most sample surveys, the potential for
nonresponse bias exists for the NSCH, implying that the
sample interviewed differed from the targeted child popu-
lation in a systematic fashion.10 The overall interview
completion rate, a measure of the response rate, was 66.0%
for the 2007 NSCH, ranging from 60.5% for New Jersey
to 76.6% for North Dakota. Because the response rates
varied by state, differential nonresponse bias might affect
state comparisons in our study. Third, because of a lack
of data in the NSCH, we were unable to consider addi-
tional individual-level covariates such as children’s di-
etary patterns and parental obesity status, which could
potentially affect children’s obesity risks and may partly
account for the observed geographic differences in obe-

sity reported here.1,5 Fourth, as noted above, our analy-
sis did not include direct area-based measures of the neigh-
borhood environment.

Documenting geographic and social group dispari-
ties in childhood obesity should be considered an essen-
tial component of a national surveillance system that rou-
tinely tracks progress toward meeting the overall health
objective of reducing and/or eliminating health inequi-
ties across population subgroups.4,19 Marked geo-
graphic disparities shown here indicate the potential for
considerable reduction in childhood obesity. However,
such disparities, if they continue to rise, would have pro-
foundly adverse implications for any future efforts to re-
duce health inequalities among children and adults. Pre-
vention programs for reducing disparities in childhood
obesity should not only include behavioral interven-
tions aimed at reducing children’s physical inactivity lev-
els and limiting their television viewing and recre-
ational screen time but should also include social policy
measures aimed at improving the broader social and physi-
cal environments that create obesogenic conditions that
put children at risk for poor diet, physical inactivity, and
other sedentary activities.4,5
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Announcement

2011 Certifying Examinations of the American Board of Pediatrics. All appli-
cants for certifying examinations must complete applications online during the reg-
istration periods. The final month of each registration requires payment of a late
fee. The requirements for online applications may be found on the American Board
of Pediatrics (ABP) Web site (www.abp.org) or may be obtained by contacting the
ABP. Additional information, including eligibility requirements and registration dates,
may also be found on the ABP Web site.

The ABP in collaboration with the American Board of Emergency Medicine will
administer the 2011 Pediatric Emergency Medicine Certifying Examination.

The ABP in collaboration with the American Board of Emergency Medicine, the
American Board of Family Medicine, and the American Board of Internal Medicine
will administer the 2011 Sports Medicine Certifying Examination.

All applicants for the Pediatric Emergency Medicine and Sports Medicine cer-
tifying examinations must apply through the board in which they hold their pri-
mary certification.

SUBSPECIALTY EXAMINATION DATES

Developmental-Behavioral Pediatrics: March 28, 2011
Pediatric Emergency Medicine: March 28, 2011
Pediatric Hematology-Oncology: March 28, 2011
Pediatric Rheumatology: March 28, 2011
Registration for first-time applicants: August 2, 2010, through November 1, 2010
Registration for re-registrants: September 14, 2010, through December 16, 2010
Sports Medicine: July 2011 (to be determined by American Board of Emergency

Medicine)
Registration for first-time applicants: November 16, 2010, through February 15,

2011
Registration for re-registrants: December 14, 2010, through March 15, 2011
Neurodevelopmental Disabilities: August 15-19, 2011
Registration for re-registrants: December 14, 2010, through March 15, 2011
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