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Objective. To estimate trends in prepregnancy obesity prevalence among womenwho delivered live births
in the US during 2003–2009, by state, age, and race–ethnicity.

Methods.Weused Pregnancy Risk AssessmentMonitoring System (PRAMS) data from 2003, 2006, and 2009
to measure prepregnancy obesity (body mass index [BMI] ≥ 30 kg/m2) trends in 20 states. Trend analysis
included 90,774 records from 20 US states with data for all 3 study years. We used a chi-square test for trend
to determine the significance of actual and standardized trends, standardized to the age and race–ethnicity
distribution of the 2003 sample.

Results. Prepregnancy obesity prevalence increased by an average of 0.5 percentage points per year, from
17.6% in 2003 to 20.5% in 2009 (P b 0.001). Obesity increased among women aged 20–24 (P b 0.001), 30–34
(P = 0.001) and 35 years or older (P = 0.003), and among non-Hispanic white (P b .001), non-Hispanic
black (P = 0.02), Hispanic (P = 0.01), and other women (P = 0.03).

Conclusion. Overall, prepregnancy obesity prevalence continues to increase and varies by race–ethnicity and
maternal age. These findings highlight the need to address obesity as a key component of preconception care,
particularly among high-risk groups.

Published by Elsevier Inc.

Introduction

Prepregnancy obesity (body mass index [BMI] ≥ 30 kg/m2) (World
HealthOrganization, 2000) is awell-documented risk factor for obstetric
complications, including gestational diabetes mellitus, hypertension,
cesarean delivery, miscarriage, stillbirth, fetal macrosomia, preterm
birth, and select birth defects (Cedergren, 2004; Chu et al., 2007a,b,c;
Gilboa et al., 2010; Metwally et al., 2008; O'Brien et al., 2003;
Rasmussen et al., 2008; Stothard et al., 2009; Torloni et al., 2009).
However data about obesity trends among pregnant women in the
US are limited. Recent evidence among non-pregnant women ages
20–39 years suggests that obesity prevalence has plateaued, but we
do not know whether this is true among pregnant women (Flegal
et al., 2010).

Two studies show an increasing trend in prepregnancy obesity
(Hinkle et al., 2011; Kim et al., 2007); however, one only examined

nine states during 1993–2003 (Kim et al., 2007), and the other was
restricted to low-income women (Hinkle et al., 2011). We estimate
recent trends in prepregnancy obesity prevalence among women who
delivered live births in 20 states during 2003–2009.

Materials and methods

Study population

We analyzed data from the Pregnancy Risk Assessment Monitoring
System (PRAMS), an ongoing, state-based, population-based surveillance
system collecting information about maternal behaviors before, during,
and after pregnancies resulting in live births. Each month in each participat-
ing jurisdiction, PRAMS uses birth certificates to draw a stratified sample of
100–300 live births delivered within the previous 2–6 months. PRAMS
uses stratified sampling to oversample certain high-risk populations. Self-
administered questionnaires are mailed to the mothers' homes, with tele-
phone follow-up for nonresponders. Each questionnaire is linked to the
respondent's child's birth certificate. Data are weighted for each participat-
ing state to account for the sample design, nonresponse, and noncoverage.
More detail on PRAMS methodology is available at http://www.cdc.gov/
prams/methodology.

We used 2003, 2006, and 2009 data from states that met the PRAMS
response rate threshold of≥70% response in 2003 or 2006, or≥65% response
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in 2009. Thirty-six states and New York City met these criteria in at least 1 of
the 3 study years, and 20 states met these criteria in all 3 study years. We
excluded records (6.0%; n = 7323) with missing BMI or with biologically
implausible height (48 > inches > 78), weight (75 > pounds > 500), or BMI
(12.55 > kg/m2 > 77.79, based on the data's upper and lower 0.01 percentile).
After exclusions, 114,899 records remained; among the 20 consistently reporting
states, 90,744 weighted records were available for trend analysis, representing
more than 3.2 million births.

For women 20 years or older, we calculated BMI as (weight in kilograms) /
(height in meters)2, using self-reported height and weight from PRAMS ques-
tionnaires. We categorized adult women as underweight (b18.5 kg/m2),
normal weight (18.5–24.9 kg/m2), overweight (25–29.9 kg/m2), and obese
(≥30 kg/m2). For subanalyses, we assessed class I (30–34.9 kg/m2), class II
(35–39.9 kg/m2), and class III (≥40 kg/m2) obesity (World Health Organization,
2000).

For women younger than 20 years, we used the 2000 CDCGrowth Charts to
calculate BMI-for-age percentile scores (Ogden et al., 2002). To estimatemater-
nal birth date we used maternal birth year from PRAMS and set maternal birth
day to July 1.Weused infant birthmonth and year from the birth certificate and
set infant birth day to 15 to estimate maternal age (in months) at delivery. We
categorized adolescent women as underweight (b5th BMI-for-age percentile),
normal weight (5th–84.9th BMI-for-age percentile), overweight (85th–94.9th
BMI-for-age percentile), and obese (≥95th BMI-for-age percentile) (Barlow
and Expert, 2007). For subanalyses, we assessed trends among adolescents in
the 95th–96.9th BMI-for-age percentile and in the 97th or higher BMI-for-age
percentile (Ogden et al., 2012).

We used birth certificate data to categorize maternal race–ethnicity as:
non-Hispanic white, non-Hispanic black, Hispanic, American Indian/Alaskan
Native, Asian/Pacific Islander, and other. We categorized Chinese, Japanese,
Filipino, Hawaiian, and “Other Asian” as Asian/Pacific Islander; “other” in-
cludes those who reported “mixed race” or any race–ethnicity other than
those described above. On the 2003 birth certificate, respondents may select
Hispanic ethnicity and a separate race category. We categorized anyone
who reported Hispanic ethnicity as Hispanic, regardless of any secondary
race classification.

We used Medicaid and Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC) enrollment as dichotomous proxy indi-
cators of socioeconomic status. We recorded women as enrolled in Medicaid
if they reported using Medicaid before pregnancy, for prenatal care, or for
delivery care. We defined WIC enrollment as having received WIC assistance
during pregnancy. We categorized women as having smoked before pregnancy
if they reported on the PRAMS questionnaire that they smoked more than zero
cigarettes per day in the 3 months before pregnancy.

Statistical analysis

We calculated the prevalence and standard error of each BMI cate-
gory for each state contributing to each study year. We restricted
trend analyses to the 20 states with PRAMS data for all 3 study years:
2003, 2006, and 2009. Previous studies indicate that prepregnancy obe-
sity prevalence is associated with maternal age and race–ethnicity, and
that the distribution of these demographics of pregnant women in the
US is changing (Chu et al., 2009; Hinkle et al., 2011; Kim et al., 2007).
We directly standardized the overall prevalence of each BMI category
for each study year and the overall obesity trend to the 2003 age and
race–ethnicity distribution among the 20 consistently reporting states.
To estimate the trajectory of trends over time, we calculated mean an-
nual percentage point change in obesity prevalence by comparing
2003 to 2006, 2006 to 2009, and 2003 to 2009. We used a Cochran–
Mantel–Haenszel chi-square test to determine the significance of the
trend in obesity prevalence.We considered a P-value b 0.05 statistically
significant.

We calculated the prevalence of each prepregnancy obesity severity
category by state, stratified by adults and adolescents.We calculated the
state-specific trends by obesity severity and the crude and standardized
overall trends by obesity severity among the 20 consistently reporting
states. Finally, we estimated the 2009 prevalence of each BMI group,
overall and by maternal age and race–ethnicity, using data from all
states (n = 29) with 2009 data.

We conducted all analyseswith SAS 9.2 (Cary, NC, USA) andSUDAAN
10.0.1 (Research Triangle Park, NC, USA) to account for PRAMS' complex
survey design.

Results

Across the study period, respondents were predominantly non-
Hispanic white, married, post-high school, not enrolled in WIC or
Medicaid, and nonsmokers before pregnancy (Table 1).

Overall, the standardized prepregnancy obesity prevalence in-
creased during 2003–2009 (P-trend b 0.001), from 17.6% in 2003 to
20.5% in 2009 (Fig. 1). The standardized trend was similar to the
crude trend (Supplementary Table 1). The rate of increase slowed
over time, from a mean of 0.6 percentage points per year during
2003–2006 (P = 0.003), to 0.4 percentage points per year during
2006–2009 (P = 0.02). Prepregnancy overweight prevalence also in-
creased, from 23.0% to 24.3% (P-trend = 0.04), whereas the propor-
tion of normal-weight women entering pregnancy decreased from
54.5% to 51.5% (P-trend b 0.001).

Obesity increased significantly among women aged 20–24,
30–34, and 35 years or older (P-trend b 0.001, P-trend = 0.001,
P-trend = 0.003, respectively), but not among other age groups
(Supplementary Table 1). Obesity also increased among women
categorized as non-Hispanic white, non-Hispanic black, Hispanic, and
other (P-trend b 0.001, P-trend = 0.02, P-trend = 0.01, P-trend =
0.03, respectively).

Obesity prevalence increased significantly in eight states during
2003–2009: Arkansas, Maryland, Michigan, Mississippi, Nebraska, New
Jersey, Oklahoma, andWashington (Supplementary Table 1). The aver-
age annual rate of increase in prepregnancy obesity prevalence ranged
from 0.6 percentage points per year in Michigan (P-trend = 0.04) to
1.2 percentage points per year in Oklahoma (P-trend = 0.001).

Prevalence estimates from states with data available for any of the 3
study years suggest that the proportion of states with prepregnancy
obesity prevalence 20% or higher increased over time (Fig. 2). In 2003,
26% (7/27) of states had prepregnancy obesity prevalence 20% or

Table 1
Maternal characteristics among consistently reporting US states (20 states), 2003, 2006,
and 2009a.

Characteristic 2003 2006 2009 P-value

Maternal age (y) b0.001
b20 9.2 (0.3) 9.1 (0.3) 9.0 (0.3)
20–24 25.5 (0.4) 23.7 (0.4) 22.8 (0.4)
25–29 27.3 (0.4) 28.9 (0.4) 30.1 (0.4)
30–34 24.7 (0.4) 23.9 (0.4) 24.4 (0.4)
≥35 13.4 (0.3) 14.4 (0.3) 13.8 (0.3)

Maternal race–ethnicity b0.001
Non-Hispanic White 69.1 (0.3) 66.9 (0.4) 64.9 (0.4)
Non-Hispanic Black 13.1 (0.3) 13.1 (0.3) 13.6 (0.2)
Hispanic 11.3 (0.3) 12.6 (0.3) 13.1 (0.3)
American Indian/Alaskan Native 1.2 (0.1) 1.3 (0.1) 1.3 (0.1)
Asian/Pacific Islander 4.9 (0.1) 5.1 (0.2) 5.0 (0.1)
Other 0.4 (0.1) 1.1 (0.1) 2.1 (0.1)

Parity 0.16
0 41.2 (0.5) 40.8 (0.5) 40.7 (0.5)
1 32.1 (0.4) 31.9 (0.4) 33.2 (0.4)
≥2 26.7 (0.4) 27.2 (0.4) 26.1 (0.4)

Maternal education (y) b0.001
b12 15.6 (0.4) 15.2 (0.3) 14.3 (0.3)
12 31.9 (0.4) 29.1 (0.4) 26.7 (0.4)
≥13 52.5 (0.5) 55.8 (0.4) 59.0 (0.5)

Married 67.2 (0.4) 65.8 (0.4) 62.5 (0.4) b0.001
WIC enrolled 39.0 (0.4) 40.3 (0.4) 44.5 (0.5) b0.001
Medicaid enrolled 40.1 (0.4) 43.0 (0.4) 46.8 (0.5) b0.001
Smoking before pregnancy 24.5 (0.4) 24.5 (0.4) 26.9 (0.4) b0.001

Abbreviations: WIC, Special Supplemental Nutrition Program for Women, Infants,
and Children.

a Values are weighted percentages (standard error).
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higher; in 2009, 66% (19/29) of states had prepregnancy obesity preva-
lence 20% or higher.

Among adults, the standardized prevalence of all three obesity clas-
ses increased over time (Table 2). Class I obesity prevalence increased
from 9.7% to 10.7% (P-trend = 0.009), class II obesity prevalence in-
creased from 4.3% to 5.2% (P-trend = 0.001), and class III obesity prev-
alence increased from 2.8% to 3.6% (P-trend b 0.001). The standardized
proportion of adolescent women at or above the 97th BMI-for-age
percentile increased from 3.9% to 6.3% (P-trend = 0.02) (Table 3); the
proportion in the 95th–96.9th percentile did not change.

Among all states that contributed data in 2009 (n = 29), the preva-
lence (SE) of prepregnancy underweight, normal weight, overweight,
andobesitywere: 3.9% (0.2), 50.2% (0.5), 24.5% (0.4), and 21.4% (0.4), re-
spectively (data not shown). Non-Hispanic black women and American
Indian/Alaskan Native women had the highest prepregnancy obesity
prevalence (29.2% [1.0] and 28.9% [2.7], respectively). Asian/Pacific
Islander women had the lowest prepregnancy obesity prevalence
(7.2%, [0.8]). Non-Hispanic white and Hispanic women had 20% (0.4)
and 23.2% (1.3) prevalence, respectively. Women aged 35 years or
older had the highest prepregnancy obesity prevalence (24.0% [1.1]);
women aged less than 20 years had the lowest (11.4% [1.0]).

Discussion

These data show that the proportion of US women who are obese
upon entering pregnancy continues to increase. The overall trend
remained significant after standardizing to account for changing
maternal age and race–ethnicity distributions over time. Overall, the
rate of increase appears to be slowing; however, this varies by state,
maternal age, and race–ethnicity. Nevertheless, prepregnancy obesity
remains high; in 2009, more than one in five pregnant women were
obese across almost every age and racial–ethnic group. This represents
221,165 obese pregnant women in 2009, 30,655 more than in 2003.

This study provides the only current population-based evidence of
prepregnancy obesity trends in the US. Our findings are consistent with
earlier studies that found increasing trends in prepregnancy obesity,
and expand the population to which these results can be generalized.
An earlier analysis used PRAMS 1993–2003 to analyze prepregnancy
obesity trends, but was limited to nine states, used now outdated
cutpoints for obesity (BMI > 29.0), and only differentiated race–ethnicity
as white, black, and other (Kim et al., 2007). A more recent study of
prepregnancy obesity trends was limited to adult women enrolled in
WIC during 1999–2008 (Hinkle et al., 2011). To our knowledge, ours is
the first study to assess trends by obesity severity among adolescent
pregnant women. With expanded geographic coverage, differentiation
among six race–ethnicity categories, and broader criteria to include
women regardless of socioeconomic status, our study provides more
representative data about prepregnancy obesity trends in the US.

Our results are consistent with previous findings that prepregnancy
obesity varies among states (Chu et al., 2009). We speculate this is
partly due to varying racial–ethnic and maternal age distributions
(Kim et al., 2007; Martin et al., 2011). Additional research is needed to
identify the specific drivers of racial–ethnic differences in obesity.
Socioeconomic status may vary by race–ethnicity and determine access
to healthy food andphysical activity resources (Nicholson andBrowning,
2012). Broader contextual factors that vary by state, such as neighbor-
hood safety, urban planning policies, and zoning regulations for super-
markets, may also affect obesity (Khan et al., 2009).

Our prepregnancy obesity trend differs from recent data on obesity
amongwomen of reproductive age. NHANES data do not indicate an in-
crease in obesity among women aged 20–39 years during 1999–2008
(Flegal et al., 2010). These differences could indicate that pregnant
women and women of reproductive age are two distinct populations
that should be analyzed separately when examining obesity. The latter
includeswomen regardless of pregnancy status, with a large proportion
(18%) who will never give birth (Dye, 2008). PRAMS and NHANES are
methodologically different; PRAMS has a much larger sample than
NHANES, providing greater power to detect prevalence changes. Addi-
tionally, unlike NHANES, PRAMS is not nationally representative, limit-
ing our ability to compare the two estimates.

Evidence of increasing prepregnancy obesity is particularly
concerning given the known dose–response relationship between
increasing prepregnancy BMI and increased risk of obstetric complica-
tions (Yogev and Catalano, 2009). We show that extreme obesity prev-
alence is increasing among pregnant women, suggesting a growing
burden of complications on mothers, their offspring, and the health
care system. Costs for prenatal care may be up to five times higher for
obese than normal weight women, with additional delivery and post-
partum costs associated with longer hospital stays, more procedures
to address complications, and increased infections (Chu et al., 2008;
Galtier-Dereure et al., 2000; Heslehurst et al., 2008). Prepregnancy obe-
sity has also been linked to obesity and overweight among offspring,
thus perpetuating an obesity cycle (Whitaker, 2004). We found that
46% of US women entered pregnancy at above normal weight in 2009,
making high prepregnancy BMI an extremely common risk factor for
adverse obstetric outcomes.

Given the known health implications and high prevalence of
prepregnancy obesity, obesity should be addressed as a key component
of preconception care among all women, regardless of pregnancy inten-
tions. Half of US pregnancies are unintended, so many women do not
have the opportunity to lose weight in preparation for pregnancy
(Finer and Zolna, 2011). Emphasis should be placed on ensuring access
to weight management counseling and treatment as a standard com-
ponent of routine preconception care, particularly among high-risk
groups. Both the US Centers for Disease Control and Prevention and
the American College of Obstetricians and Gynecologists recommend
preconception care, including obesity screening (American College of
Obstetricians andGynecologists, 2005; Johnson et al., 2006). Counseling
about nutrition and physical activity, as well as appropriate contracep-
tive use, can help women achieve a healthy weight before pregnancy.
However, lack of providers offering this kind of preconception care,
public awareness to seek preconception care services, and insurance
coverage of those services represent significant barriers to access
(Cogswell et al., 2010; Johnson et al., 2006). The trend shown here indi-
cates that current efforts to provide these services may be insufficient.

Our analysis is limited to those states that contributed data for the
three study years and may not be representative of the entire US.
However, with population-based data from 20 states, our study is con-
siderably more representative than the previous nine-state analysis
(Kim et al., 2007).

Additionally, the respondents included in this studymay differ from
those who were excluded. PRAMS systematically excludes women
who had stillbirths or fetal deaths, both of which are associated with
prepregnancy obesity (Chu et al., 2007b; Cnattingius et al., 1998).
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Fig. 1. Prepregnancy obesity (BMI ≥ 30 kg/m2) prevalence among20USStates, 2003, 2006,
and 2009. P-trend b 0.001. Prevalence estimate is standardized to the sample's 2003 race–
ethnicity and age distribution. Standard errors are: 2003—0.4, 2006—0.4, 2009—0.4.
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Records excluded because of missing data were disproportionately
young, Hispanic, had two or more previous live births, had completed
fewer than 12 years of education, were unmarried, nonsmokers, and
enrolled in WIC and Medicaid (P b 0.001). Current evidence suggests
that obesity is more prevalent among non-Hispanic black and other
minority women, women with less education, and women enrolled in
WIC (Kim et al., 2007; Wang and Beydoun, 2007). Furthermore, BMI
data from PRAMS is based on maternal self-report, which is known to
underestimate BMI (Gorber et al., 2007). However we do not expect
the amount of this bias to have changed over time (Merrill and
Richardson, 2009). Finally, our estimate of maternal age to calculate
BMI-for-age percentiles among adolescent women is based on age at
delivery, plus or minus 6.5 months. This yields a 2.5–15.5 month
overestimate of maternal age at conception, resulting in a slight under-
estimate ofmaternal BMI-for-age percentile. Based on these limitations,
we infer that our study presents a conservative estimate of prepregnancy
obesity.

Conclusion

In conclusion, our results indicate that, overall, prepregnancy
obesity prevalence is high and continues to increase in the US, with
potentially substantial negative public and clinical health implications.

The US Department of Health and Human Services has identified
increasing the proportion of women who enter pregnancy at a
healthy weight as a priority in its Healthy People 2020 initiative
(US Department of Health and Human Services). Yet our data indi-
cate that this trend is moving in the opposite direction. Regular
national surveillance is needed to better understand the health
needs of this population and to guide targeted and effective inter-
ventions to reduce obesity among pregnant women.

Supplementary data to this article can be found online at http://
dx.doi.org/10.1016/j.ypmed.2013.02.015.
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Table 2
Prepregnancy obesity prevalence among women aged 20 years or older by obesity severity and by US state, 2003, 2006, and 2009a.

Obese class I Obese class II Obese class III

2003 2006 2009 P-trend 2003 2006 2009 P-trend 2003 2006 2009 P-trend

Overallb 10.7 (0.3) 11.8 (0.3) 11.9 (0.3) 0.004 4.7 (0.2) 5.2 (0.2) 5.7 (0.2) 0.001 3.1 (0.2) 3.4 (0.2) 4.0 (0.2) b0.001
Overallc 9.7 (0.3) 10.7 (0.3) 10.7 (0.3) 0.009 4.3 (0.2) 4.7 (0.2) 5.2 (0.2) 0.001 2.8 (0.2) 3.1 (0.2) 3.6 (0.2) b0.001

State
Alabama 13.0 (1.2) – – – 6.8 (0.9) – – – 3.2 (0.6) – – –

Alaska 10.8 (1.0) 11.6 (1.1) 12.4 (1.2) 0.29 5.6 (0.7) 5.9 (0.8) 6.6 (0.9) 0.37 3.8 (0.6) 3.7 (0.7) 3.8 (0.7) 0.99
Arkansas 12.4 (1.2) 11.8 (1.1) 15.4 (1.6) 0.11 6.0 (0.8) 6.8 (0.8) 8.5 (1.2) 0.10 4.6 (0.7) 5.3 (0.7) 4.1 (0.8) 0.59
Colorado 7.3 (0.8) 11.0 (1.1) 7.7 (0.9) 0.72 2.9 (0.5) 4.4 (0.8) 4.2 (0.6) 0.09 2.0 (0.4) 3.8 (0.8) 2.7 (0.6) 0.33
Delaware – – 12.4 (1.1) – – – 6.3 (0.8) – – – 5.8 (0.8) –

Florida 14.0 (1.3) – – – 3.6 (0.6) – – – 2.4 (0.5) – – –

Georgia – 11.1 (1.1) 10.6 (1.6) – – 7.2 (0.9) 7.2 (1.5) – – 4.5 (0.7) 3.1 (0.9) –

Hawaii 9.8 (0.8) 9.8 (0.8) 11.7 (1.1) 0.18 3.9 (0.6) 3.8 (0.5) 4.2 (0.7) 0.71 2.2 (0.4) 1.8 (0.4) 2.2 (0.5) 0.97
Illinois 10.9 (1.0) 12.7 (1.0) 12.6 (1.0) 0.23 4.5 (0.6) 4.6 (0.6) 5.2 (0.7) 0.43 3.3 (0.6) 2.7 (0.5) 3.6 (0.6) 0.80
Louisiana 9.5 (0.9) – – – 6.0 (0.7) – – – 3.9 (0.6) – – –

Maine 10.6 (1.1) 12.8 (1.2) 11.8 (1.2) 0.48 6.1 (0.8) 6.0 (0.8) 4.9 (0.8) 0.32 3.4 (0.6) 3.2 (0.6) 5.8 (0.9) 0.03
Maryland 8.3 (1.1) 11.3 (1.3) 13.1 (1.4) 0.007 5.3 (0.9) 6.9 (1.1) 5.3 (0.9) 0.99 4.3 (0.9) 2.6 (0.6) 4.0 (0.8) 0.78
Massachusetts – – 9.7 (1.1) – – – 6.8 (1.0) – – – 1.7 (0.5) –

Michigan 11.2 (1.0) 12.3 (1.2) 12.2 (1.0) 0.44 4.7 (0.7) 6.1 (0.8) 6.1 (0.7) 0.15 3.3 (0.6) 4.5 (0.8) 5.1 (0.7) 0.05
Minnesota 10.4 (1.0) 10.7 (0.8) 11.9 (1.0) 0.28 4.4 (0.7) 5.2 (0.6) 4.0 (0.6) 0.67 3.0 (0.5) 2.3 (0.4) 2.6 (0.5) 0.58
Mississippi 13.1 (1.2) 12.7 (1.5) 16.7 (1.4) 0.05 6.9 (0.9) 8.9 (1.3) 7.4 (1.0) 0.69 3.4 (0.6) 7.2 (1.1) 7.0 (0.9) 0.002
Missouri – – 12.6 (1.2) – – – 6.3 (0.9) – – – 5.4 (0.8) –

Nebraska 10.2 (0.9) 12.8 (1.1) 12.6 (1.0) 0.08 4.7 (0.6) 5.1 (0.8) 5.6 (0.7) 0.31 1.9 (0.4) 2.6 (0.5) 3.6 (0.6) 0.01
New Jersey 8.6 (0.7) 9.8 (0.8) 11.5 (1.0) 0.02 3.0 (0.5) 4.6 (0.6) 3.6 (0.6) 0.38 1.8 (0.3) 2.0 (0.4) 3.0 (0.5) 0.06
New Mexico 14.6 (1.2) – – – 4.7 (0.7) – – – 2.5 (0.5) – – –

New York 12.9 (1.3) 13.0 (1.9) – – 3.5 (0.7) 3.4 (1.0) – – 2.3 (0.6) 3.2 (1.0) – –

New York City – 9.2 (1.0) – – – 3.2 (0.6) – – – 2.0 (0.5) – –

North Carolina 12.2 (1.2) – – – 5.3 (0.8) – – – 5.2 (0.8) – – –

Ohio 13.9 (1.3) 12.6 (1.2) 11.3 (1.2) 0.13 6.5 (0.9) 5.1 (0.8) 8.0 (1.1) 0.30 4.6 (0.8) 3.9 (0.7) 5.5 (0.9) 0.49
Oklahoma 11.6 (1.3) 12.8 (1.3) 14.2 (1.4) 0.17 4.4 (0.8) 6.1 (0.9) 6.5 (1.0) 0.11 2.8 (0.6) 5.3 (0.9) 4.5 (0.8) 0.11
Oregon 11.1 (1.3) 12.4 (1.3) 11.6 (1.3) 0.76 5.0 (1.0) 6.7 (1.0) 4.8 (0.8) 0.83 2.4 (0.7) 4.4 (0.9) 4.1 (0.8) 0.10
Pennsylvania – – 13.3 (1.3) – – – 6.4 (0.9) – – – 3.8 (0.7) –

Rhode Island 10.6 (1.0) 11.2 (1.1) 11.7 (1.1) 0.47 4.3 (0.7) 5.2 (0.8) 3.7 (0.7) 0.57 2.5 (0.5) 3.0 (0.6) 3.5 (0.7) 0.24
South Carolina 11.5 (1.5) 14.3 (2.3) – – 7.4 (1.2) 5.3 (1.4) – – 4.3 (0.9) 4.1 (1.2) – –

Tennessee – – 10.4 (1.6) – – – 7.4 (1.4) – – – 5.5 (1.2) –

Texas – – 15.2 (1.3) – – – 7.0 (0.9) – – – 4.0 (0.7) –

Utah 10.3 (1.0) 9.5 (0.8) 9.0 (0.9) 0.34 2.9 (0.6) 2.8 (0.4) 5.3 (0.7) 0.006 1.7 (0.4) 2.0 (0.4) 2.4 (0.5) 0.31
Vermont 12.1 (1.0) 13.1 (1.1) 10.1 (1.0) 0.16 4.2 (0.6) 4.0 (0.6) 6.1 (0.8) 0.06 3.1 (0.5) 3.1 (0.6) 4.0 (0.7) 0.30
Washington 9.1 (1.1) 12.1 (1.2) 10.8 (1.1) 0.29 4.9 (0.9) 3.9 (0.8) 6.4 (1.0) 0.21 2.3 (0.5) 3.2 (0.7) 3.5 (0.7) 0.18
West Virginia 12.9 (1.4) 14.0 (1.4) 14.4 (1.2) 0.41 6.1 (0.9) 6.4 (1.0) 7.0 (0.9) 0.50 4.4 (0.8) 5.8 (0.9) 6.9 (0.9) 0.03
Wisconsin – – 11.4 (1.3) – – – 5.0 (0.9) – – – 4.3 (0.8) –

Wyoming – – 13.4 (1.4) – – – 5.1 (1.1) – – – 3.7 (0.7) –

a Values are weighted percent (standard error).
b Includes only states with data for all 3 years (20 states).
c Includes only states with data for all 3 years (20 states), standardized by age and race–ethnicity.
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Supplementary Table 1. Prevalence of Prepregnancy BMI Categories by US State, Maternal Age Group, and Race-Ethnicity, 2003, 2006, and 2009.a  

 
Underweight Normal Weight Overweight Obese 

Mean Annual Percentage 

Point Change in Obesity 

P-trend 

(Obesity) 

 

2003 2006 2009 2003 2006 2009 2003 2006 2009 2003 2006 2009 
2003–

2006 

2006–

2009 

2003–

2009 

 

 

Overallb 4.9 

(0.2) 

4.3 

(0.2) 

3.7 

(0.2) 

54.6 

(0.5) 

52.4 

(0.5) 

51.4 

(0.5) 

22.9 

(0.4) 

23.9 

(0.4) 

24.3 

(0.4) 

17.6 

(0.4) 

19.5 

(0.4) 

20.7 

(0.4) 

0.6* 0.4* 0.5 <0.001 

Overallc 4.9 

(0.2) 

4.4 

(0.2) 

3.7 

(0.2) 

54.5 

(0.5) 

52.4 

(0.5) 

51.5 

(0.5) 

23.0 

(0.4) 

23.8 

(0.4) 

24.3 

(0.4) 

17.6 

(0.4) 

19.5 

(0.4) 

20.5 

(0.4) 

0.6* 0.4* 0.4 <0.001 

State                 

Alabama 4.8 

(0.7) 

- - 52.1 

(1.7) 

- - 22.0 

(1.4) 

- - 21.1 

(1.4) 

- - - - - - 

Alaska 3.4 

(0.6) 

3.3 

(0.6) 

1.7 

(0.5) 

50.4 

(1.5) 

50.8 

(1.7) 

49.1 

(1.8) 

27.2 

(1.3) 

26.1 

(1.5) 

27.7 

(1.6) 

19.0 

(1.2) 

19.9 

(1.3) 

21.4 

(1.5) 

0.3 0.5 0.4 0.18 

Arkansas 5.1 

(0.7) 

5.1 

(0.7) 

5.1 

(0.9) 

50.6 

(1.6) 

48.0 

(1.5) 

46.3 

(2.0) 

23.5 

(1.4) 

24.7 

(1.3) 

23.1 

(1.7) 

20.8 

(1.3) 

22.3 

(1.3) 

25.5 

(1.8) 

0.5 1.1 0.8 0.03 

Colorado 4.6 

(0.6) 

4.8 

(0.7) 

4.4 

(0.6) 

61.4 

(1.4) 

55.6 

(1.7) 

59.2 

(1.6) 

22.5 

(1.2) 

21.0 

(1.3) 

22.6 

(1.4) 

11.5 

(0.9) 

18.6 

(1.4) 

13.8 

(1.1) 

2.4* -1.6* 0.4 0.11 

Delaware - - 4.2 

(0.6) 

- - 48.9 

(1.6) 

- - 23.5 

(1.4) 

- - 23.5 

(1.4) 

- - - - 

Florida 5.2 

(0.8) 

- - 54.2 

(1.7) 

- - 21.8 

(1.4) 

- - 18.8 

(1.3) 

- - - - - - 

Georgia - 3.5 

(0.6) 

4.2 

(1.1) 

- 50.5 

(1.6) 

44.5 

(2.6) 

- 24.7 

(1.4) 

31.1 

(2.4) 

- 21.3 

(1.3) 

20.2 

(2.0) 

- -0.4 - - 

Hawaii 6.1 

(0.7) 

5.2 

(0.5) 

3.9 

(0.6) 

57.0 

(1.4) 

59.0 

(1.2) 

57.1 

(1.6) 

21.7 

(1.1) 

21.8 

(1.1) 

21.9 

(1.4) 

15.3 

(1.0) 

14.1 

(0.9) 

17.1 

(1.3) 

-0.4 1.0* 0.3 0.25 

Illinois 4.2 

(0.6) 

4.0 

(0.5) 

3.7 

(0.5) 

53.8 

(1.4) 

52.9 

(1.4) 

50.0 

(1.4) 

24.4 

(1.2) 

23.8 

(1.2) 

26.1 

(1.3) 

17.6 

(1.1) 

19.3 

(1.1) 

20.2 

(1.1) 

0.5 0.3 0.4 0.11 

Louisiana 6.7 

(0.7) 

- - 55.8 

(1.4) 

- - 20.4 

(1.2) 

- - 17.1 

(1.1) 

- - - - - - 

Maine 4.1 

(0.7) 

4.3 

(0.7) 

3.2 

(0.6) 

55.1 

(1.7) 

51.9 

(1.7) 

50.6 

(1.8) 

21.0 

(1.4) 

22.5 

(1.4) 

24.7 

(1.6) 

19.8 

(1.4) 

21.3 

(1.4) 

21.5 

(1.5) 

0.5 0.1 0.3 0.40 



Maryland 4.1 

(0.8) 

3.8 

(0.8) 

3.0 

(0.7) 

53.4 

(2.0) 

51.9 

(1.9) 

53.3 

(2.0) 

25.8 

(1.7) 

24.2 

(1.7) 

21.9 

(1.6) 

16.4 

(1.5) 

20.1 

(1.6) 

21.9 

(1.6) 

1.2 0.2 0.9 0.02 

Massachusetts - - 2.8 

(0.6) 

- - 57.3 

(1.8) 

- - 21.4 

(1.5) 

- - 18.4 

(1.5) 

- - - - 

Michigan 5.8 

(0.7) 

4.7 

(0.7) 

3.0 

(0.5) 

49.9 

(1.5) 

48.7 

(1.8) 

51.4 

(1.5) 

25.8 

(1.3) 

24.6 

(1.5) 

23.9 

(1.3) 

18.5 

(1.2) 

22.1 

(1.5) 

21.8 

(1.2) 

1.2 -0.1 0.6 0.04 

Minnesota 3.5 

(0.6) 

4.0 

(0.5) 

2.3 

(0.4) 

58.9 

(1.5) 

52.3 

(1.3) 

53.2 

(1.5) 

20.6 

(1.3) 

26.3 

(1.2) 

26.7 

(1.3) 

17.0 

(1.2) 

17.4 

(1.0) 

17.9 

(1.2) 

0.1 0.2 0.2 0.57 

Mississippi 5.3 

(0.8) 

4.4 

(0.8) 

5.2 

(0.8) 

48.9 

(1.7) 

47.4 

(2.1) 

45.1 

(1.7) 

24.0 

(1.5) 

22.1 

(1.7) 

22.0 

(1.4) 

21.8 

(1.4) 

26.2 

(1.8) 

27.7 

(1.5) 

1.5 0.5 1.0 0.004 

Missouri - - 4.7 

(0.8) 

- - 48.6 

(1.7) 

- - 23.9 

(1.4) 

- - 22.8 

(1.4) 

- - - - 

Nebraska 2.9 

(0.4) 

4.4 

(0.7) 

3.4 

(0.5) 

57.9 

(1.4) 

52.8 

(1.6) 

51.5 

(1.5) 

23.3 

(1.2) 

23.6 

(1.3) 

24.1 

(1.2) 

15.9 

(1.0) 

19.2 

(1.3) 

21.0 

(1.2) 

1.1* 0.6 0.9 0.001 

New Jersey 5.2 

(0.6) 

4.9 

(0.5) 

4.2 

(0.6) 

60.6 

(1.2) 

57.7 

(1.3) 

54.6 

(1.5) 

21.2 

(1.0) 

21.7 

(1.1) 

23.2 

(1.3) 

13.0 

(0.9) 

15.8 

(0.9) 

18.0 

(1.1) 

0.9* 0.8 0.8 <0.001 

New Mexico 4.0 

(0.6) 

- - 55.3 

(1.5) 

- - 21.3 

(1.2) 

- - 19.4 

(1.2) 

- - - - - - 

New York 4.2 

(0.8) 

2.7 

(0.9) 

- 57.9 

(1.8) 

55.8 

(2.7) 

- 20.0 

(1.5) 

22.7 

(2.3) 

- 17.9 

(1.4) 

18.9 

(2.1) 

- 0.3 - - - 

New York City - 5.8 

(0.8) 

- - 58.8 

(1.7) 

- - 21.2 

(1.4) 

- - 14.2 

(1.2) 

- - - - - 

North Carolina 3.8 

(0.6) 

- - 51.1 

(1.7) 

- - 23.8 

(1.5) 

- - 21.3 

(1.4) 

- - - - - - 

Ohio 6.1 

(0.9) 

4.2 

(0.7) 

4.1 

(0.8) 

50.2 

(1.8) 

49.8 

(1.7) 

47.1 

(1.8) 

20.1 

(1.4) 

25.7 

(1.5) 

25.3 

(1.6) 

23.6 

(1.5) 

20.3 

(1.4) 

23.5 

(1.6) 

-1.1 1.1 0.0 0.94 

Oklahoma 6.0 

(0.9) 

4.4 

(0.8) 

4.1 

(0.8) 

52.6 

(1.9) 

48.3 

(1.9) 

49.3 

(1.9) 

24.6 

(1.6) 

24.6 

(1.7) 

22.9 

(1.6) 

16.8 

(1.4) 

22.7 

(1.6) 

23.7 

(1.6) 

2.0* 0.3 1.2 0.001 

Oregon 3.8 

(0.8) 

3.5 

(0.7) 

2.9 

(0.6) 

56.7 

(2.1) 

51.8 

(1.9) 

52.9 

(1.9) 

21.5 

(1.7) 

22.1 

(1.6) 

24.3 

(1.6) 

18.0 

(1.6) 

22.6 

(1.6) 

19.9 

(1.6) 

1.5* -0.9 0.3 0.42 

Pennsylvania - - 4.3 

(0.7) 

- - 51.6 

(1.8) 

- - 22.0 

(1.5) 

- - 22.0 

(1.5) 

- - - - 



Rhode Island 4.3 

(0.6) 

3.4 

(0.6) 

4.2 

(0.7) 

56.7 

(1.6) 

54.0 

(1.7) 

50.7 

(1.7) 

22.2 

(1.3) 

24.3 

(1.4) 

26.7 

(1.5) 

16.8 

(1.2) 

18.2 

(1.3) 

18.4 

(1.3) 

0.5 0.1 0.3 0.35 

South Carolina 6.0 

(1.0) 

3.7 

(1.1) 

- 49.5 

(2.2) 

54.3 

(3.0) 

- 22.6 

(1.8) 

19.5 

(2.3) 

- 22.0 

(1.8) 

22.6 

(2.5) 

- 0.2 - - - 

Tennessee - - 4.7 

(1.1) 

- - 50.3 

(2.5) 

- - 23.2 

(2.1) 

- - 21.8 

(2.0) 

- - - - 

Texas - - 3.9 

(0.6) 

- - 47.1 

(1.6) 

- - 24.6 

(1.4) 

- - 24.3 

(1.4) 

- - - - 

Utah 5.2 

(0.7) 

5.0 

(0.6) 

4.9 

(0.6) 

60.2 

(1.6) 

58.8 

(1.3) 

55.9 

(1.4) 

20.5 

(1.3) 

22.5 

(1.2) 

22.9 

(1.2) 

14.2 

(1.1) 

13.7 

(0.9) 

16.2 

(1.1) 

-0.2 0.8 0.3 0.18 

Vermont 3.5 

(0.5) 

3.1 

(0.5) 

3.0 

(0.5) 

55.9 

(1.4) 

53.8 

(1.5) 

54.0 

(1.6) 

22.0 

(1.2) 

23.7 

(1.3) 

23.3 

(1.3) 

18.7 

(1.1) 

19.5 

(1.2) 

19.7 

(1.3) 

0.3 0.1 0.2 0.57 

Washington 4.8 

(0.8) 

3.8 

(0.7) 

2.6 

(0.6) 

55.9 

(1.9) 

52.9 

(1.8) 

51.0 

(1.8) 

23.2 

(1.6) 

24.7 

(1.5) 

26.1 

(1.6) 

16.1 

(1.4) 

18.6 

(1.4) 

20.3 

(1.5) 

0.8 0.6 0.7 0.04 

West Virginia 7.4 

(0.9) 

6.7 

(0.8) 

5.6 

(0.7) 

51.3 

(1.8) 

45.8 

(1.8) 

45.9 

(1.6) 

19.9 

(1.4) 

23.5 

(1.5) 

23.2 

(1.3) 

21.3 

(1.5) 

24.05 

(1.5) 

25.2 

(1.4) 

0.9 0.4 0.7 0.05 

Wisconsin - - 4.3 

(0.8) 

- - 51.4 

(1.9) 

- - 24.6 

(1.7) 

- - 19.7 

(1.5) 

- - - - 

Wyoming - - 4.9 

(0.9) 

- - 53.3 

(2.0) 

- - 21.2 

(1.6) 

- - 20.5 

(1.6) 

- - - - 

Maternal age 

(y)b 

                

< 20 5.0 

(0.7) 

4.2 

(0.6) 

3.7 

(0.6) 

69.8 

(1.5) 

67.4 

(1.5) 

69.2 

(1.5) 

16.5 

(1.2) 

17.8 

(1.3) 

16.5 

(1.2) 

8.7 

(0.9) 

10.6 

(1.0) 

10.6 

(1.0) 

0.6 0.0 0.3 0.16 

20–24 6.9 

(0.5) 

6.3 

(0.5) 

5.3 

(0.4) 

53.5 

(0.9) 

49.7 

(1.0) 

48.5 

(1.0) 

21.9 

(0.7) 

23.8 

(0.8) 

24.4 

(0.9) 

17.8 

(0.7) 

20.2 

(0.8) 

21.8 

(0.8) 

0.8* 0.5 0.7 <0.001 

25–29 5.0 

(0.4) 

4.1 

(0.3) 

3.7 

(0.3) 

50.7 

(0.9) 

50.3 

(0.8) 

48.6 

(0.8) 

24.0 

(0.8) 

25.0 

(0.7) 

25.8 

(0.7) 

20.3 

(0.7) 

20.7 

(0.7) 

21.9 

(0.7) 

0.1 0.4 0.3 0.11 

30–34 3.7 

(0.4) 

3.6 

(0.3) 

3.1 

(0.3) 

54.8 

(0.9) 

53.2 

(0.9) 

51.9 

(0.9) 

23.9 

(0.8) 

23.8 

(0.8) 

24.1 

(0.8) 

17.6 

(0.7) 

19.4 

(0.7) 

21.0 

(0.8) 

0.6 0.5 0.6 0.001 

≥ 35 3.3 

(0.4) 

2.9 

(0.4) 

2.0 

(0.3) 

53.6 

(1.2) 

50.1 

(1.1) 

49.6 

(1.2) 

25.0 

(1.0) 

25.7 

(1.0) 

26.2 

(1.1) 

18.1 

(0.9) 

21.3 

(1.0) 

22.2 

(1.0) 

1.1* 0.3 0.7 0.003 



Maternal race-

ethnicityb 

                

Non-Hispanic 

White 

5.0 

(0.3) 

4.3 

(0.2) 

3.6 

(0.2) 

56.8 

(0.6) 

54.0 

(0.6) 

53.4 

(0.6) 

21.8 

(0.5) 

23.0 

(0.5) 

23.5 

(0.5) 

16.5 

(0.4) 

18.8 

(0.5) 

19.5 

(0.5) 

0.8* 0.2 0.5 <0.001 

Non-Hispanic 

Black 

3.2 

(0.4) 

4.0 

(0.5) 

3.5 

(0.4) 

43.2 

(1.2) 

40.5 

(1.2) 

40.6 

(1.1) 

27.1 

(1.1) 

27.9 

(1.1) 

25.9 

(1.0) 

26.4 

(1.1) 

27.7 

(1.1) 

30.0 

(1.0) 

0.4 0.8 0.6 0.02 

Hispanic 4.1 

(0.5) 

4.0 

(0.5) 

2.6 

(0.4) 

50.9 

(1.3) 

50.5 

(1.2) 

48.3 

(1.2) 

27.4 

(1.2) 

26.0 

(1.1) 

28.0 

(1.1) 

17.6 

(1.0) 

19.5 

(1.0) 

21.2 

(1.0) 

0.7 0.5 0.6 0.01 

American 

Indian/  

Alaskan Native 

3.1 

(0.9) 

2.6 

(1.0) 

5.3 

(1.7) 

46.9 

(2.6) 

43.4 

(3.0) 

42.4 

(2.8) 

27.3 

(2.3) 

26.4 

(2.6) 

26.2 

(2.4) 

22.7 

(2.0) 

27.6 

(2.5) 

26.2 

(2.4) 
1.6 -0.5 0.6 0.27 

Asian/Pacific 

Islander 

10.4 

(1.0) 

8.1 

(0.9) 

6.9 

(0.8) 

64.5 

(1.5) 

65.7 

(1.5) 

62.9 

(1.6) 

16.4 

(1.2) 

18.1 

(1.3) 

21.8 

(1.4) 

8.7 

(0.9) 

8.0 

(0.7) 

8.4 

(0.8) 

-0.2 0.1 0.0 0.84 

Other 12.4 

(5.5) 

3.6 

(1.3) 

4.0 

(1.2) 

43.6 

(6.6) 

62.4 

(4.2) 

54.0 

(3.2) 

27.6 

(5.9) 

26.6 

(4.0) 

20.6 

(2.4) 

16.4 

(5.0) 

7.4 

(1.7) 

21.3 

(3.0) 

-3.0 4.7* 0.8 0.03 

aValues are weighted percent (standard error). 

bIncludes only states with data for all 3 years (20 states). 

cIncludes only states with data for all 3 years (20 states), standardized by age and race-ethnicity. 

 

*P<0.05 
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