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Abstract

Background/Objectives: State-specific obesity prevalence data are critical to public health
efforts to address the childhood obesity epidemic. However, few states administer objectively-
measured BMI surveillance programs. This study reports state-specific childhood obesity
prevalence by age and sex correcting for parent-reported child height and weight bias.

Subjects/Methods: As part of the Childhood Obesity Intervention Cost Effectiveness Study
(CHOICES), we developed childhood obesity prevalence estimates for states for the period 2005-
2010 using data from the 2010 U.S. Census and American Community Survey (ACS), 2003-

2004 and 2007-2008 National Survey of Children’s Health (NSCH) (n=133,213), and 2005-2010
National Health and Nutrition Examination Surveys (NHANES) (n=9,377; ages 2—-17). Measured
height and weight data from NHANES were used to correct parent-report bias in NSCH using a
non-parametric statistical matching algorithm. Model estimates were validated against surveillance
data from five states (AR, FL, MA, PA, and TN) that conduct censuses of children across a range
of grades.

Results: Parent-reported height and weight resulted in the largest overestimation of childhood
obesity in males ages 2-5 years (NSCH: 42.36% vs. NHANES: 11.44%). The CHOICES model
estimates for this group (12.81%) and for all age and sex categories were not statistically different
from NHANES. Our modeled obesity prevalence aligned closely with measured data from five
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validation states, with a 0.64 percentage point mean difference (range: 0.23-1.39) and a high
correlation coefficient (/=0.96, p=0.009). Estimated state-specific childhood obesity prevalence
ranged from 11.0% to 20.4%.

Conclusion: Uncorrected estimates of childhood obesity prevalence from NSCH vary widely
from measured national data, from a 278% overestimate among males aged 2-5 years to a 44%
underestimate among females aged 14—17 years. This study demonstrates the validity of the
CHOICES matching methods to correct the bias of parent-reported BMI data and highlights the
need for public release of more recent data from the 2011-2012 NSCH.

Background

Despite decades of effort to address the childhood obesity epidemic, public health
practitioners often must plan and evaluate prevention and treatment strategies in the absence
of accurate state-specific child BMI surveillance data. Although the number of states
collecting child BMI data has grown in recent years, currently only one quarter of U.S. states
conduct ongoing, objectively-measured BMI surveillance programs.! These data are of
critical importance for targeting limited national obesity prevention resources and planning
clinical staffing to meet expected increases in obesity-related co-morbidities.

The Pediatric Nutrition Surveillance System (PedNSS) provided state-level, measured

BMI data on 8 million 0-5 year old children participating in federal maternal and child
health programs for three decades, but was not representative of the total population,

and was discontinued in 2012.2 The Youth Risk Behavior Surveillance System (YRBSS)
collects state-representative self-reported estimates of BMI from high school students,
which have been shown to be biased compared to measured data and cannot be used to
estimate prevalence in younger ages.3~> NHANES provides unbiased demographic-specific
childhood obesity data, but the sample is too small for state-level estimation.

Previous studies have estimated state-specific childhood obesity prevalence using parent-
reported height and weight for children participating in the National Survey of Children’s
Health (NSCH).® In adults, self-report bias leading to an underestimation of BMI and
obesity prevalence has been characterized for all ages.” However, bias in parent-reported
child height and weight varies qualitatively by the age and sex of the children. Compared
to objectively measured data from the National Health and Nutrition Examination Survey
(NHANES), parents overestimate their children’s BMI when children are young and
underestimate BMI during adolescence, leading to substantially biased estimates of obesity
prevalence.8 @ Using uncorrected estimates from NSCH would lead to biased estimates
of the state-specific prevalence of childhood obesity. Due to the lack of national datasets
that include both parent-reported and measured height and weight, it is not possible to use
an individual-level regression-based approach for bias correction, as previously done for
adults.10

The objective of this study is to provide bias-corrected state-specific estimates of childhood
obesity prevalence across all ages for the period 2005-2010 using statistical matching
techniques and to validate these estimates against objectively-measured BMI surveillance
data from five states that conducted school-based censes of student height and weight.
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These methods were developed for use in the Childhood Obesity Intervention Cost
Effectiveness Study (CHOICES) project, which is evaluating both national and state-specific
cost-effectiveness of a broad range of nutrition and physical activity policies to prevent
childhood obesity using a microsimulation model of the U.S. population.1

State-specific parent-reported height and weight are from the 2003-2004 and 2007-2008
waves of the NSCH, which is a national and state-representative telephone survey covering
a range of children’s health data conducted by the Centers for Disease Control and
Prevention’s National Center for Health Statistics. Additional detail on the sampling
methodology has been reported previously.12: 13 Data from both waves of the surveys were
available for a combined 213,900 responses. After excluding observations with missing
demographic variables needed for the matching process (n=29,234) and those missing
parent-reported height and weight (n=51,453), 133,213 responses were used in this study’s
analysis. Sample weights were pooled across survey rounds. Data on younger children (<10
years of age) were only available from the 2003-2004 wave of data collection. Data on
height and weight were not available in the 2011-2012 NSCH public use datasets, although
derived BMI categories are available based on parent self-reported height and weight for
participants aged 10-17 years.

Data on measured height and weight were from the 2005-2010 NHANES. Data were
pooled across survey waves to allow for sufficient sample sizes within precisely defined
demographic strata to capture the population height and weight distributions for each
group. There were 9,957 individuals aged 2-17. After excluding individuals with missing
demographic data (n=356) and those with missing height and weight (n=224), data were
analyzed from 9,377 individuals aged 2-17. Sample weights were calculated for all
individuals based on NHANES analytic guidelines.

Population counts and demographic characteristics representative at the state level were
sampled from the 2010 U.S. Census using a simple random sample. Sampled individuals
included information on census tract age, sex, and race/ethnicity. Data on household income
are from the 5-year aggregated 2010 American Community Survey.

In order to validate our model estimates, data from all available state BMI census systems
were identified through a staged search process.! Data were included for model validation
from five states (AR, FL, MA, PA, and TN) that conducted and published results from a
census of all students across three or more grades.14-18 The use of school-based census
data eliminates sampling error from child BMI surveillance, but may not include children in
private schools and does not include children not attending school. For validation purposes,
the use of multiple grade levels reduces uncertainty around model estimates for a single

age group within specific states, which are based on smaller sample sizes from 2003-2008
NSCH. Data from these five states include observations on 3 million participants per year
with the latest data reported from each state ranging from 2012-2014.
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Statistical Matching Process

We developed a non-parametric statistical matching algorithm to correct for parent-report
bias in the state-specific National Survey of Children’s Health (NSCH) surveys using
measured height and weight data from the National Health and Nutrition Examination
Survey (NHANES) in order to generate bias-corrected prevalence estimates.19-22 This
method combines demographic data from the U.S. Census and the American Community
Survey with data on height and weight from NSCH and NHANES. The method matches
children based on their percentile of parent-reported height and weight from NSCH to
measured height and weight percentiles within strata based on age, sex, race/ethnicity and
household income. The resulting CHOICES model population thus recreates the national
distribution of children’s and adolescents” measured height and weight from NHANES
while also capturing state-level variation in parent-reported height and weight from NSCH.
State-specific childhood obesity prevalence for youth 2-17 years of age was calculated
based on the matched population.

Statistical Analysis

Results

The validity of our method was evaluated in two ways. First, we compared national
estimated obesity prevalence within age and sex categories from the uncorrected NSCH
pooled sample and our bias-corrected model to estimates of measured obesity prevalence
from NHANES 2005-2010 using XZ tests. Second, we compared our modeled estimates of
obesity prevalence within age strata to the most recently published data (2012-2014) from
five states with statewide measured obesity prevalence across a range of ages. Pearson
correlation coefficients and mean differences between modeled and observed obesity
prevalence were estimated using SAS version 9.4.

Additional detail on the methods used to generate the CHOICES model population and
discussion of the process for model replication are available in the appendix. All matching
analyses and comparisons between populations were performed using Java, a compiled
programming language. Data used in the analysis are publicly available. Code is not publicly
available. No protocol approval was needed for this study because it uses only publicly-
available, de-identified data.

Parent-reported height and weight led to overestimates of mean BMI until age ten and
underestimates at later ages, particularly amongst adolescent females, leading to substantial
errors in obesity prevalence estimates (Table 1). Comparison of mean height, weight, and
BMI from unadjusted 2003-2008 NSCH national sample and measured data from the
2005-2010 NHANES identified significant differences across almost all age and sex groups
(Appendix A and Appendix B). Parent-reported height and weight resulted in the largest
overestimation of childhood obesity in males aged 2-5 years (NSCH: 43.26% vs. NHANES:
11.44%), a 278% percent overestimate of obesity prevalence in this group (Table 1). This
large difference is due to parental underestimates of children’s height at younger ages
(Appendix B). The mean difference in height is relatively small at 4% (3.89 cm), but

as a squared term results in a 15.6% overestimate of mean BMI (18.95 vs. 16.39 BMI
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units). This results in a substantially greater overestimate of obesity prevalence due to the
age and sex-specific cut point for childhood obesity and the current distribution of BMI.

For adolescent females 10-17 years of age, the average parent-reported BMI is nearly 1
whole unit (0.94) lower than measured data from NHANES, leading to a 5.7 percentage
point underestimate (33%) of obesity prevalence in this group nationally (NHANES:
17.23% (15.29%-19.16%) vs. NSCH: 11.53% (10.85%-12.21%)) (data not shown). Among
adolescents, parents underreport weight compared to measured data (Appendix B).

In contrast to the unadjusted NSCH obesity prevalence estimates, there were no significant
differences in estimated obesity prevalence within age and sex strata between the CHOICES
model and estimates using measured data from NHANES (Table 1). CHOICES model
estimates within age and sex strata were on average within 6% (0.79 percentage points) of
estimated prevalence from NHANES. BMI distributions by age and sex were similar for the
2005-2010 NHANES sample and the synthesized U.S. population (Appendix C).

At the state level, our bias-adjusted obesity prevalence estimates matched well to age-
specific obesity prevalence data obtained from the five measured state BMI surveillance
systems. The model-derived obesity prevalence estimates aligned closely with measured
data, with a mean difference of 0.64 percentage points (range: 0.23-1.39) and a high
correlation coefficient (/=0.96, p=0.009) (Table 2).

A map of the CHOICES model estimated prevalence of obesity by state is presented in
Figure 1, the prevalence of overweight and obesity in Appendix D, and point estimates

and uncertainty for both overweight and obesity in Table 3. Estimated state-specific

obesity prevalence ranged from 11.0% (Utah) to 20.4% (Tennessee). Estimated state-specific
overweight prevalence ranged from 12.7% (Utah) to 18.1% (Louisiana).

Discussion

Although BMI surveillance is critical to planning the clinical and public health response

to the childhood obesity epidemic at the state level, very few states collect and publish
statewide BMI census data across a range of ages. This is the first study to estimate bias-
corrected state-specific childhood obesity prevalence. This study generated valid estimates
of obesity prevalence within demographic strata at the national level and closely matched
state-level estimates among five states that conducted a school-based census of student BMI.

The NSCH provides one of the richest state-specific sources of ongoing data regarding

the health and well-being of children in the United States. However, the telephone survey
can only collect self- (or parent-) reported height and weight, which have been shown

to be biased estimates compared to objectively-measured data. Recognizing this bias as
particularly important among younger children, the 2011-2012 NSCH does not report BMI
or obesity and overweight prevalence for children younger than 10 years of age. The
currently published 2011-2012 NSCH estimates of categorical obesity prevalence among
children 10-17 years of age underestimate obesity prevalence in this age group compared to
measured data from 2011-2012 NHANES,23 do not provide continuous height and weight
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data needed to estimate bias-corrected state-specific obesity prevalence, and miss critical
growth periods of early childhood.

The statistical matching methods utilized in this paper offer a validated and meaningful
alternative to discarding useful state-specific parent-reported height and weight from the
ongoing NSCH surveys. The method also provides a flexible framework for updating
estimates as new state and national data inputs become available. In addition to estimating
obesity prevalence, the method also provides BMI, height, and weight for individuals, which
may be useful to researchers interested in analyzing these variables in NSCH or other
datasets.

Estimates in this study are important for four reasons. First, this study provides age-

and gender-specific obesity prevalence estimates for states that do not currently operate
statewide BMI surveillance systems. Second, although a number of states conduct statewide
surveillance programs, few states conduct surveillance across the entire age range during
childhood. Results from this model validated against reported BMI surveillance data can be
used to supplement information from more limited surveillance systems. Third, emerging
efforts to guide obesity prevention policymaking through the use of policy evaluation
simulation models require state- and demographic-specific information on BMI distributions
and how they vary by individual characteristics.11 The methods in the current study

provide rich state-level data that can be used to project morbidity and healthcare costs.
Using similar methods, we found that current estimates of state-level adult obesity using
self-reported height and weight from the Behavioral Risk Factor Surveillance System
(BRFSS) underestimate the prevalence of adult obesity.22 Fourth, the methods developed

for this project can also be applied to other studies using parent or self-reported data

among adolescents. For example, biased data on middle and high school self-reported height
and weight from YRBSS could be corrected to provide more accurate obesity prevalence
estimates in these populations.3->

Although statistical matching is a powerful method, it does require some assumptions and
we do face important data limitations. The most important assumption is that variables that
are not jointly observed in the matched dataset are independent conditional on the matching
variables. For this study, we included state-level variation in parent-reported height and
weight conditional on household income and race/ethnicity, but did not assume that county,
city, or smaller geographic level variables are independent of the imputed BMI conditional
on these matching variables. As such, we could not fully capture geographic variation below
the state level. However, differences within states due to these compositional factors are
accounted for in the analysis.

Another limitation is that the measured height and weight data are drawn from a relatively
small sample of youth who participated in NHANES 2005-2010. Because the data needed
to be pooled across multiple years to provide sufficient sample size, the study cannot capture
shifts in BMI distribution occurring during this period. However, measured childhood
obesity prevalence remained relatively stable during this period.23 In contrast, as Singh

et al. have shown, parent-reported childhood obesity prevalence increased somewhat across
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the 2003-2004 and 2007-2008 NSCH sample waves. As such, pooling data across these
waves in order to increase sample size within demographic strata obscures the secular
changes observed in the parent-reported data. However, because NSCH data were only

used to capture relative state-level variation, the estimates from this study represent more
recent absolute prevalence data from 2005-2010 NHANES. The limited sample available

in NHANES makes it difficult to accurately represent the tails of the BMI distribution
important for estimating health effects from severe obesity.24 Most importantly, the lack of
publicly-available data from the most recent 2011-2012 NSCH limits our ability to represent
recent changes in state-level variation in childhood obesity prevalence.

Conclusion

This study provides the first bias-corrected state-specific estimates of childhood obesity
prevalence across all ages, which we validated against objectively-measured BMI
surveillance data from five states. In the absence of national state-specific surveillance
systems, this method provides a critical source of local data for clinicians, public health
practitioners, and policymakers. This analysis highlights the importance of releasing more
recent height and weight data from the 2011-2012 NSCH so that researchers can use
bias-correction techniques to provide updated estimates of state-level variation in childhood
obesity prevalence. While this model provides important new information, estimating local-
area changes in childhood obesity due to policy and environmental changes will require
additional investment in state or federal surveillance systems.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Childhood obesity prevalence by state in 2005-2010 estimated by CHOICES model
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Comparison of obesity prevalence estimates for 2005-2010 by sex and age group from NHANES, NSCH, and
CHOICES model

NHANES v CHOICES

Obesity Prevalence (%) NHANES v NSCH? Model®
Age Group NHANES NSCH CHOICES Model x> p ha p
Males
2-5 11.44 (9.40-13.49) | 43.26 (41.49-45.03) | 12.81 (12.70-12.89) | 505.12 | <0.001 2.29 0.130
6-9 17.75 (15.18-20.32) | 32.38(30.72-34.03) | 17.63 (17.52-17.76) 102.46 <0.001 0.01 0.912
10-13 20.36 (17.46-23.27) | 21.59 (20.36-22.81) | 20.92 (20.81-21.02) 0.95 0.330 0.21 0.646
14-17 18.78 (15.96-21.61) | 14.81(13.64-15.98) | 18.36 (18.29-18.44) 13.86 <0.001 0.14 0.711
Females
2-5 10.48 (8.35-12.60) | 37.79 (36.03-39.56) | 12.23 (12.15-12.31) 357.34 <0.001 3.55 0.060
6-9 15.90 (13.32-18.48) | 29.93 (28.09-31.78) | 16.42 (16.28-16.53) | 96.81 <0.001 0.23 0.633
10-13 18.88 (16.08-21.68) | 14.35(13.22-15.47) | 20.38 (20.30-20.49) 17.55 <0.001 1.56 0.211
14-17 15.70 (13.02-18.38) | 8.75(8.01-9.50) | 15.75 (15.63-15.86) | 59.62 <0.001 0.00 0.960

Sources: National Health and Nutrition Examination Survey (NHANES) 2005-2010 (n=9,377). National Survey of Children’s Health (NSCH)
2003-2004 and 2007-2008 (n=133,213). CHOICES Model incorporates data from NSCH, NHANES, 2010 U.S. Census and 2010 5-year American
Community Survey.

aChi-square independent sample test of equality of proportions between NHANES and NSCH or CHOICES estimates.
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Validation of adjusted obesity prevalence estimates to BMI census data from five states

Table 2.

State Arkansas Florida Massachusetts | Pennsylvania Tennessee
Year 2013-2014 2013-2014 2013-2014 2012-2013 2012-2013
Population (N) 182,640 548,665 243,240 1,803,689 327,487
Grades a K,2,4,6,8,10 1,3,6 1,4,7,10 K-12 K,2,4,6,8-12
Reported Obesity Prevalence (%) 215 19.1 15.3 17.12 215
CHOICES Model Obesity Prevalence (%) 22.38 19.33 16.69 16.85 21.09
Difference (%) 0.88 0.23 1.39 0.27 0.41

Page 11

aState surveillance system reported 14-18 3nd CHOICES model adjusted prevalence based on prevalence only for age groups included in state

census data.14-18 pearson correlation of reported and modeled obesity prevalence estimated (/=0.96, p=0.009).

Int J Obes (Lond). Author manuscript; available in PMC 2022 March 30.



Long et al. Page 12

Table 3.

CHOICES model estimated childhood (2-17 years of age) overweight and obesity prevalence for 2005-2010
by state and sex
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Overweight prevalence (Range)a

Obesity prevalence (Range)

State Total Male Female Total Male Female

NATIONAL 15.7 (15.7-15.7) | 16.1 (16.1-16.1) | 15.3 (15.2-15.3) | 17.0 (17.0-17.1) | 17.6 (17.6-17.7) | 16.4 (16.3-16.4)
Alabama 16.2 (16.0-16.5) | 15.0 (14.6-15.3) | 17.4(17.1-17.8) | 18.8 (18.5-19.0) | 20.1 (19.7-20.5) | 17.4 (16.9-17.8)
Alaska 16.7 (16.2-17.7) | 19.6 (18.5-21.0) | 14.0 (13.3-15.1) | 15.5(14.9-16.3) | 13.1 (12.0-13.9) | 17.9 (16.6-19.1)
Arizona 15.2 (15.0-15.4) | 17.0 (16.7-17.3) | 13.5(13.2-13.7) | 19.4 (19.1-19.6) | 18.7 (18.4-19.1) | 20.0 (19.6-20.3)
Arkansas 15.4 (15.2-15.7) | 15.1 (14.5-15.7) | 15.6 (15.3-16.2) | 19.6 (19.2-19.9) | 19.3 (18.9-19.6) | 19.9 (19.5-20.3)
California 15.2 (15.1-15.4) | 15.3 (15.1-15.5) | 15.2 (15.0-15.3) | 17.0 (16.9-17.1) | 19.3(19.1-19.5) | 14.8 (14.7-15.0)
Colorado 13.8 (13.4-14.0) | 13.1 (12.7-135) | 14.4(14.1-147) | 15.3 (14.9-15.6) | 16.3 (15.9-16.7) | 14.4 (13.7-14.7)

Connecticut

15.1 (14.8-15.3)

15.5 (15.1-15.9)

14.7 (14.3-15.1)

16.6 (16.2-16.9)

16.6 (16.2-16.9)

16.6 (16.1-17.0)

Delaware

16.0 (15.5-16.6)

16.2 (15.6-17.2)

15.8 (14.7-16.8)

16.3 (15.7-17.1)

14.3 (13.7-15.5)

18.2 (17.2-19.1)

District of Columbia

14.4 (13.4-15.1)

13.8 (12.9-15.2)

15.0 (13.8-16.1)

18.9 (17.9-19.9)

16.5 (14.7-17.5)

21.2 (19.2-22.7)

Florida 16.4 (16.3-16.6) | 16.2 (16.0-16.4) | 16.7 (16.4-16.9) | 17.0 (16.9-17.2) | 19.0 (18.8-19.2) | 15.1 (14.9-15.3)
Georgia 15.9 (15.7-16.1) | 16.7 (16.4-16.9) | 15.0 (14.8-15.3) | 16.1(15.9-16.2) | 15.7 (15.5-15.8) | 16.5 (16.3-16.7)
Hawaii 14.0 (13.7-14.5) | 15.0 (145-155) | 13.1(12.3-13.8) | 15.7 (15.2-16.4) | 16.1 (15.4-17.1) | 15.3 (14.5-16.0)
Idaho 16.5 (15.9-17.0) | 17.2 (165-17.7) | 15.8 (15.1-16.3) | 13.8(13.4-14.3) | 17.0 (16.3-17.7) | 10.5 (10.1-11.0)
Hlinois 16.0 (15.9-16.2) | 17.2 (17.0-17.6) | 14.8 (14.6-15.1) | 16.4 (16.2-16.5) | 17.7 (17.4-18.0) | 15.0 (14.8-15.2)
Indiana 15.6 (15.4-15.9) | 15.1 (14.8-15.3) | 16.2 (15.9-16.4) | 16.8 (16.5-17.0) | 17.4 (17.0-17.8) | 16.1 (15.7-16.4)
lowa 15.7 (15.3-16.0) | 14.7 (14.2-15.2) | 16.6 (16.2-17.3) | 16.3 (15.9-16.5) | 16.6 (16.1-17.0) | 15.9 (15.4-16.3)
Kansas 16.3 (16.0-16.7) | 17.5(17.1-18.2) | 15.1 (14.7-15.7) | 17.3(17.0-17.7) | 17.3 (16.8-17.8) | 17.3 (16.8-17.8)
Kentucky 16.1 (16.0-16.5) | 15.9 (15.6-16.2) | 16.4 (16.1-16.8) | 20.2 (19.7-20.6) | 18.9 (18.4-19.3) | 215 (21.0-22.1)
Louisiana 18.1 (17.8-18.5) | 18.2(17.9-18.6) | 18.0 (17.4-18.4) | 19.0 (18.7-19.3) | 20.3 (19.9-20.7) | 17.8 (17.4-18.2)
Maine 17.2 (16.8-17.6) | 18.8 (18.3-19.7) | 15.5(14.7-16.2) | 15.5(15.2-16.1) | 16.2 (15.5-17.1) | 14.8 (14.2-15.4)
Maryland 16.6 (16.3-16.9) | 18.2 (18.0-18.6) | 14.9 (145-15.3) | 16.4 (16.2-16.6) | 17.0 (16.7-17.4) | 15.8 (15.5-16.1)
Massachusetts 14.9 (14.7-15.1) | 16.6 (16.3-16.9) | 13.2 (12.8-13.4) | 15.4 (15.0-15.6) | 17.5 (17.0-17.8) | 13.2 (13.0-13.5)
Michigan 15.1 (14.9-15.3) | 15.1 (14.9-15.4) | 15.1 (14.9-15.3) | 15.5 (15.2-15.6) | 16.7 (16.5-17.0) | 14.2 (13.8-14.3)
Minnesota 16.6 (16.3-16.9) | 16.7 (16.4-17.0) | 165 (16.1-16.9) | 12.3 (12.1-12.6) | 12.7 (12.4-13.0) | 12.0 (11.6-12.4)
Mississippi 16.9 (16.6-17.2) | 18.9 (185-19.4) | 14.8 (14.4-15.4) | 19.8(19.4-20.1) | 19.9 (19.5-20.4) | 19.7 (19.1-20.3)
Missouri 145 (14.3-14.7) | 15.4 (15.1-15.7) | 13.6 (13.3-14.0) | 15.9(155-16.2) | 15.0 (14.6-15.3) | 16.8 (16.5-17.2)
Montana 14.3 (13.6-15.0) | 15.8 (14.8-16.7) | 12.8 (11.9-13.6) | 14.6 (14.0-15.2) | 18.1 (17.2-18.9) | 11.0 (10.2-11.7)
Nebraska 14.8 (14.5-15.1) | 143 (13.8-14.7) | 153 (14.7-15.7) | 155 (15.1-15.8) | 17.5 (17.0-18.2) | 135 (12.9-14.1)
Nevada 17.6 (17.3-18.0) | 16.3 (15.9-16.7) | 19.0 (18.4-19.4) | 14.8 (14.4-15.1) | 18.1 (17.6-18.6) | 11.7 (11.3-12.0)

New Hampshire

16.4 (16.0-16.9)

17.5 (16.8-18.1)

15.2 (14.7-16.0)

12.9 (12.6-13.4)

135 (12.7-14.3)

12.3 (11.7-12.9)

New Jersey 17.5(17.4-17.8) | 17.9(17.6-18.1) | 17.2 (17.0-17.5) | 17.9 (17.7-18.1) | 18.9 (18.6-19.1) | 16.9 (16.7-17.2)
New Mexico 15.7 (15.3-16.0) | 16.7 (16.2-17.3) | 14.7 (14.1-15.2) | 19.1 (18.7-19.4) | 24.1 (23.3-25.0) | 14.4 (13.9-15.1)
New York 15.8 (15.6-15.9) | 17.2 (17.0-17.4) | 14.3 (14.2-14.5) | 19.4 (19.3-19.6) | 20.4 (20.2-20.6) | 18.5 (18.3-18.7)
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Overweight prevalence (Range)a Obesity prevalence (Range)
State Total Male Female Total Male Female
North Carolina 14.7 (14.5-14.9) | 14.4 (14.2-14.6) | 15.0 (14.8-15.3) | 18.6(18.4-18.8) | 17.3(17.0-17.5) | 20.0 (19.7-20.3)

North Dakota

16.4 (15.7-17.2)

16.4 (15.1-17.7)

16.4 (15.5-17.6)

13.8 (13.1-14.6)

14.9 (13.3-15.8)

12.6 (11.3-13.9)

Ohio

15.7 (15.6-15.9)

16.0 (15.7-16.2)

15.5 (15.3-15.7)

16.1 (15.9-16.3)

14.7 (14.4-14.9)

17.5 (17.2-17.8)

Oklahoma

15.5 (15.2-15.7)

16.1 (15.7-16.6)

14.8 (14.4-15.2)

18.6 (18.1-18.9)

21.0 (20.5-21.4)

16.3 (15.8-16.7)

Oregon

16.7 (16.5-17.0)

16.5 (16.0-17.0)

17,0 (16.6-17.3)

15.1 (14.8-15.4)

17.3 (16.7-17.8)

13.0 (12.7-13.4)

Pennsylvania

15.7 (15.6-15.9)

15.5 (15.3-15.8)

15.9 (15.7-16.1)

14.7 (14.6-14.8)

14.3 (14.1-14.5)

15.1 (14.9-15.3)

Rhode Island

14.8 (14.1-15.4)

15.1 (14.0-15.8)

14,5 (13.7-15.4)

16.1 (15.4-16.6)

16.8 (15.9-17.6)

15.3 (14.7-15.9)

South Carolina

16.6 (16.4-16.9)

15.9 (15.5-16.3)

17.3 (17.0-17.7)

17.8 (17.5-18.2)

17.9 (17.4-18.3)

17.6 (17.2-18.1)

South Dakota

15.7 (15.0-16.3)

16.4 (15.5-17.2)

15.0 (14.0-15.7)

15.8 (15.2-16.4)

16.4 (15.5-17.4)

15.3 (14.3-16.4)

Tennessee

17.1 (16.9-17.3)

19.0 (18.6-19.3)

15.2 (14.8-15.6)

20.4 (20.2-20.6)

20.8 (20.4-21.2)

20.0 (19.6-20.3)

Texas

14.8 (14.7-15.0)

15.2 (15.0-15.3)

145 (14.3-14.7)

18.8 (18.7-19.0)

17.7 (17.5-17.8)

20.0 (19.8-20.2)

Utah

12.7 (12.4-12.9)

11.8 (11.4-12.1)

13.5 (13.2-14.0)

11.0 (10.6-11.2)

11.9 (11.4-12.2)

10.1 (9.7-10.4)

Vermont

14.4 (13.7-15.3)

13.7 (12.9-14.7)

15.1 (14.1-16.0)

13.6 (12.8-14.2)

15.0 (13.5-15.8)

12.1 (11.2-13)

Virginia

14.9 (14.7-15.2)

145 (14.2-14.8)

15.2 (14.9-15.6)

17.0 (16.8-17.2)

17.7 (17.4-18.0)

16.4 (16.0-16.6)

Washington

18.0 (17.8-18.2)

20.0 (19.7-20.2)

16.1 (15.8-16.4)

16.2 (16.0-16.4)

18.6 (18.1-19.0)

13.8 (13.6-14.2)

West Virginia

16.0 (15.3-16.4)

16.4 (15.9-17.2)

15.5 (14.6-16.0)

17.5 (17.1-18.0)

17.6 (16.9-18.1)

17.5 (16.9-18.3)

Wisconsin

15.3 (15.1-15.6)

16.7 (16.2-17.1)

13.9 (13.6-14.2)

14.3 (14.0-14.5)

13.8 (13.5-14.1)

14.7 (14.4-15.0)

Wyoming

14.7 (13.6-15.8)

15.6 (14.1-17.0)

13.8 (12.5-14.8)

13.1 (12.3-13.9)

14.2 (13.2-15.4)

11.9 (11.0-12.9)

a . .
Range of estimates generated from 50 separate model populations.

Int J Obes (Lond). Author manuscript; available in PMC 2022 March 30.




	Abstract
	Background
	Methods
	Data
	Statistical Matching Process
	Statistical Analysis

	Results
	Discussion
	Limitations

	Conclusion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.

