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Obesity Among US Urban Preschool Children

Relationships to Race, Ethnicity, and Socioeconomic Status

Robert C. Whitaker, MD, MPH; Sean M. Orzol, MPH

Objectives: To determine whether there are racial/
ethnic differences in the prevalence of obesity among pre-
school children and to determine whether these differ-
ences are explained by socioeconomic factors.

Design: Cross-sectional assessment.

Setting: Twenty large US cities, from 2001 to 2003.

Participants: Of the 4898 children enrolled at birth in
the Fragile Families and Child Well-being Study, we ana-
lyzed data for the 2452 who, at the age of 3 years, had their
height and weight measured during a maternal survey.

Main Exposures: Three socioeconomic indicators were
the main exposures—maternal education, household in-
come, and children’s food security status, as assessed by
the US Household Food Security Survey Module.

Main Outcome Measure: Obesity, defined as a body
mass index at the 95th percentile or higher for age and sex.

Results: Of the mothers, 41.0% had education beyond high
school, 52.9% of households had an income above the fed-
eral poverty threshold, and 79.5% of the children were food
secure. The prevalence of obesity was 25.8% among His-
panics (any race), 16.2% among blacks, and 14.8% among
whites. Compared with whites, the odds of obesity were
significantly higher in Hispanics (odds ratio, 2.00; 95% con-
fidence interval, 1.46-2.73), but not in blacks (odds ratio,
1.10; 95% confidence interval, 0.82-1.48). Neither of these
odds ratios changed meaningfully after adjusting for all 3
socioeconomic indicators (Hispanics: odds ratio, 1.86 [95%
confidence interval, 1.33-2.60]; and blacks: odds ratio, 1.07
[95% confidence interval, 0.78-1.47]).

Conclusion: In a sample of preschool children drawn
from 20 large US cities, the high prevalence of obesity
among Hispanics relative to blacks or whites was not ex-
plained by racial/ethnic differences in maternal educa-
tion, household income, or food security.
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I N THE UNITED STATES, A DISPAR-
ity among racial/ethnic groups in
the prevalence of obesity1 is one
of the great concerns and enig-
mas in the obesity epidemic.2,3

Addressing this disparity is important be-
cause it may underlie similar disparities in
obesity-related health conditions, such as
diabetes mellitus and hypertension.4,5

However, to address this racial/ethnic dis-
parity in obesity, we need to understand
more about its modifiable root causes.

It isnotknown, forexample, atwhatage
thedisparityemerges, even though it seems
tobeestablishedbyadolescence.6-8 Theori-
ginof thisdisparitymay lie in thepreschool
years, because maternal obesity might in-
fluence the risk of childhood obesity by al-
tering the prenatal and the early postnatal
environments9-11 andbecause thebehaviors
affecting energy balance begin to develop
early in life.

Even if a racial/ethnic disparity in obe-
sity prevalence exists in early childhood, it
is not clear that it reflects varying socio-
economic conditions across racial/ethnic
groups. Few studies have compared the
prevalence of obesity in preschool chil-
dren across racial/ethnic groups, and, to our
knowledge, none has explored whether
these differences are related to measures of
socioeconomic status. The 1999-2002 Na-
tional Health and Nutrition Examination
Survey provided data on obesity preva-
lence among 2- to 5-year-old children by
racial/ethnic group,12,13 but the sample size
of preschool children in the National Health
and Nutrition Examination Survey limits
the analysis of the relationship between so-
cioeconomic factors and obesity within ra-
cial/ethnic groups. Other prevalence stud-
ies in preschool children were conducted
in a specific geographic location14 or were
restricted to low-income children.15

Although there is no single measure of
socioeconomic status for children,16 paren-
tal education and household income are
commonly used and have independently ex-
plained variability in childhood obesity in
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prior studies.17,18 However, among children in economi-
cally disadvantaged households, specific measures of ma-
terial resources may be better than reports of annual house-
hold income at capturing meaningful short-term variability
in economic well-being. Household food insecurity—a lim-
ited or uncertain availability of nutritionally adequate and
safe food because of constraints in economic resources19—
may be a specific form of material deprivation that is as-
sociated with childhood obesity. Food insecurity has been
associated with an increased prevalence of obesity in wom-
en.20-25 However, the relationship between food insecurity
and obesity in children is less clear.26-31 Food insecurity is
an important factor to identify insofar as it can potentially
be addressed by food assistance programs.

Weuseddataon3-year-oldchildren intheFragileFami-
lies and Child Well-being Study,32,33 a birth cohort study
of children from 20 large US cities, to address the follow-
ing questions: (1) Are there differences in the prevalence
of obesity among preschoolers across 3 major racial/ethnic
groups—non-Hispanic whites, non-Hispanic blacks, and
Hispanics (any race)? and (2) To what extent is any differ-
enceinobesityprevalencebetweentheseracial/ethnicgroups
explained by 3 socioeconomic indicators—household in-
come, maternal education, and food security?

METHODS

STUDY DESIGN AND SAMPLE

The Fragile Families and Child Well-being Study is an ongoing
birth cohort study whose sampling design is described else-
where in detail.32,33 The cohort was drawn from births occurring
from 1998 to 2000 in 75 hospitals across 20 large (population,
�200 000) US cities in 15 states. Nonmarital births, so-called frag-
ile families, were oversampled relative to marital births (3:1).

Families were ineligible (�5% of sampled births) if the child
was being placed for adoption, if the mother did not speak either
English or Spanish well enough to understand the survey ques-
tions, or if the mother was too ill after delivery to participate
in an interview. Most hospitals did not allow mothers younger
than 18 years to participate. Among eligible mothers, 81.8%
of those married and 87.1% of those unmarried agreed to par-
ticipate. The institutional review boards at all 75 birth hospi-
tals, and those at Princeton University, Princeton, and Colum-
bia University, New York, NY, approved the data collection
procedures. All mothers gave informed written consent.

After a survey of mothers in the birth hospital, follow-up sur-
veys of the mothers were conducted approximately 1 and
3yearsafterdelivery.At3years,2452(50.1%)of theoriginal4898
mothers in the birth cohort agreed to complete the survey as an
in-home interview, during which their child’s height and weight
weremeasured.Thisreport involvesthese2452childrenwho,dur-
ingthe in-homesurvey,wereamean±SDageof38.6±3.3months.

CHILDHOOD OBESITY

Interviewers were trained to measure the children’s height and
weight using a protocol modeled after the one established by the
Centers for Disease Control and Prevention.34 Children were mea-
sured while wearing light clothing and no shoes. Weight was ob-
tained with an electronic scale (Bella Digital Scale, model 840;
SECA, Hanover, Md). Stature was obtained with a portable sta-
diometer (Road Rod Stadiometer, model 214; SECA). Measure-
ments were taken once and recorded to the nearest pound and
to the nearest 0.1 cm. From these measurements, we calculated

body mass index (BMI) (calculated as weight in kilograms di-
vided by the square of height in meters) and computed BMI per-
centiles for age and sex using the Centers for Disease Control
and Prevention 2000 growth reference.35 We classified all chil-
dren with a BMI at the 95th percentile or higher as obese.36

RACE/ETHNICITY AND
SOCIOECONOMIC INDICATORS

Race/Ethnicity

The mother was asked separately about her own race and eth-
nicity (Hispanic origin) and that of the child’s father. We cre-
ated 4 mutually exclusive race/ethnicity categories—non-
Hispanic white, non-Hispanic black, Hispanic (any race), and
other race (non-Hispanic)—that are hereafter referred to as
white, black, Hispanic, and other. For 86.3% of the children,
the race/ethnicity category of the 2 parents was the same and
was used as the child’s category. In the cases in which the race/
ethnicity of the 2 parents differed, we based the child’s race/
ethnicity on the mother’s race/ethnicity.

Maternal Education

This variable was based on the mother’s report of her educa-
tional status 3 years after delivery, and children were placed in
1 of 4 maternal education categories: less than high school, high
school degree or equivalent, some college, and college gradu-
ate (bachelor’s degree) or more.

Household Income

Income data were not available from the 3-year survey. How-
ever, on the birth and 1-year surveys, the mother was asked to
report the pretax income of the entire household during the prior
12 months. She was instructed to include her own income plus
the income of all those living with her and to consider income
from all sources, including public assistance. On both surveys,
when the mother did not report household income, income was
imputed using a regression model that contained other vari-
ables available in the survey, such as marital status, age, immi-
grant status, number of other adults in the household, whether
the mother worked in the past year, and whether she received
welfare in the past year. In our analysis, we used the income data
reported on the 1-year survey, because these data were missing
for fewer respondents than on the birth survey. In the 90 cases
(3.7% of the sample) in which the mother did not participate in
the 1-year survey, household income data were obtained from
the birth survey. Altogether, income data were imputed for 142
(5.8%) of the cases in our study sample.

We calculated the income-to-poverty ratio by dividing the
household income by the income at the US poverty threshold
for a given household size for the year of the survey (data avail-
able at: http://www.census.gov/hhes/poverty/threshld.html). By
using this ratio, we then placed children into 1 of 5 income cat-
egories: less than 0.50, 0.50 to 0.99, 1.00 to 1.85, 1.86 to 1.99,
2.00 to 2.99, and 3.00 or greater. We selected these categories
because they divided the study population into groups of simi-
lar size while also using the cut point of 1.85, the criterion for
determining income eligibility for the Special Supplemental Nu-
trition Program for Women, Infants, and Children.

Food Security

Households are considered “food secure” when all members
have “access at all times to enough food for an active healthy
life.”19(p1575) The standard for measuring food security is the 18-
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item US Household Food Security Survey Module,37,38 which
mothers completed as part of the 3-year survey. The items as-
sess food security along a continuum by asking about a range
of conditions and behaviors families experience when, be-
cause of lack of money or other resources, the quality or amount
of available food is constrained.

The Children’s Food Security Scale consists of the 8 ques-
tions in the module that reference the children in the house-
hold (Figure).37 The scale score is based on the total number of
food-insecure conditions reported.39 We used previously de-
scribed procedures to score item responses as positive and to code
any missing responses.37 Categorical designations of food secu-
rity status based on the children’s scale are not well estab-
lished.39 We used 3 mutually exclusive categories: “fully food se-
cure” (0 positive items), “reduced diet quality” (1 or 2 positive
responses), and “reduced food intake” (�3 positive responses).
In doing so, we tried to distinguish positive responses on the first
2 items (“relied on a few kinds of low-cost food for children”
and “couldn’t feed the children a balanced meal”), which might
have indicated reduced diet quality, from positive responses on
later items, which indicated reduced food intake.

DATA ANALYSES

We conducted all our analyses using categorical variables to
facilitate interpretation of our results. We used �2 tests to ex-
amine the bivariate relationship of childhood obesity to race/
ethnicity and to the 3 socioeconomic indicators (maternal edu-
cation, household income, and children’s food security). �2 Tests
were also used to compare the levels of the 3 socioeconomic
indicators within each of the 3 major racial/ethnic groups
(whites, blacks, and Hispanics). In these and other analyses in
which we examined subject characteristics by race/ethnicity,
we excluded the “other” group, because it contained too few
subjects (n=75) to permit stable estimates for that group.

We used logistic regression models, with childhood obe-
sity as the dependent variable, to determine to what extent, if
any, the socioeconomic indicators mediated the relationship
between race/ethnicity and obesity. We focused on the extent
to which the odds ratios for the racial/ethnic groups changed
between the base model (race/ethnicity as the only indepen-
dent variable) and the models containing the socioeconomic

indicators (entered individually and as a group). A small change
from the base-model odds ratios for race/ethnicity or the lack
of any significant bivariate association between the socioeco-
nomic indicator and obesity would suggest that the socioeco-
nomic indicator did not mediate the relationship between race/
ethnicity and obesity.40

Because studies7,17,41 of older children have suggested that race/
ethnicity may modify the relationship between socioeconomic
indicators and obesity, we also examined the bivariate associa-
tion between each socioeconomic indicator and obesity after strati-
fying by race/ethnicity. We then developed logistic regression
models to assess the statistical significance of any apparent in-
teraction. By using the likelihood ratio statistic, we compared
2 logistic models: (1) a “reduced model” that contained only race/
ethnicity plus the socioeconomic indicator and (2) a “full model”
that also contained the variables for the interaction between race/
ethnicity and the socioeconomic indicator. Because of the few
children in the other race category, we excluded this group from
these regression analyses. In the regression models, race/
ethnicity was entered as 2 dummy variables (black and His-
panic). To limit the number of terms needed to model each in-
teraction (and the degrees of freedom for statistical testing), each
socioeconomic indicator was added to the model as a single lin-
early ordered variable—values of 1 through 5 for the income cat-
egories, 1 through 4 for the education categories, and 1 through
3 for the food security categories. Each interaction was mod-
eled as 2 variables (black � socioeconomic indicator and
Hispanic�socioeconomic indicator).

RESULTS

In comparing the 2452 children in the initial birth co-
hort who had height and weight measurements (those
in the study sample) with the 2446 children who did not
(those not in the study sample), we found the mean house-
hold income to be lower (income-to-poverty ratio at
the child’s birth, 1.70 vs 1.99; P�.001) and the racial/
ethnic composition different (white, 19.3% vs 22.8%;
black, 52.2% vs 43.0%; Hispanic, 25.4% vs 29.3%; and
other race/ethnicity, 3.1% vs 4.9%; P�.001). However,
there was no significant difference (P=.10) between these
2 groups in the mothers’ education level at delivery.

In the study sample, 41.0% of mothers had some edu-
cation beyond high school and 52.9% of children lived
in households with incomes above the federal poverty
threshold (Table 1). Based on the Children’s Food Se-
curity Scale, 16.5% of children had reduced diet quality
and another 4.0% had reduced food intake. Of the 116
children who had reduced food intake, 22 met the cri-
teria for “food insecurity with hunger” (�5 positive items
on the children’s scale).39

The prevalence of obesity (BMI, �95th percentile) was
18.4%, and the prevalence of BMI at the 90th percentile
or higher, the 85th percentile or higher, and less than
the 5th percentile was 27.2%, 35.6%, and 4.2%, respec-
tively. There was no significant difference in the preva-
lence of obesity between boys and girls (18.9% vs 17.8%;
P=.47), nor was there a significant difference by sex within
racial/ethnic group (data not shown).

The prevalence of obesity was not significantly differ-
ent between black and white children. However, among
Hispanicchildren,one fourthofwhomwereobese (Table1),
the prevalence of obesity was significantly higher than in
either black or white children. There was a significant in-

Often or sometimes

Often or sometimes

Often or sometimes

Yes

Yes

Almost every month 
or some months but 
not every month

Yes

Yes

We relied on only a few kinds of low-cost food to feed the 
children because we were running out of money to buy food. 
Was that often, sometimes, or never true for you in the last 
12 months?

We couldn’t feed the children a balanced meal because we 
couldn’t afford that. Was that often, sometimes, or never true 
for you in the last 12 months?

The children were not eating enough because we just couldn’t 
afford enough food. Was that often, sometimes, or never true 
for you in the last 12 months?

In the last 12 months, did you ever cut the size of any of the 
children's meals because there wasn’t enough money for 
food?

In the last 12 months, did any of the children ever skip meals 
because there wasn’t enough money for food?

How often did this [item above] happen–almost every month, 
some months but not every month, or in only 1 or 2 months?

In the last 12 months, were the children ever hungry but you 
just couldn’t afford more food?

In the last 12 months, did any of the children ever not eat for 
a whole day because there wasn’t enough money for food?

Item Positive Response

Figure. Items on the Children’s Food Security Scale. The first 2 items were
preceded by the following: “Now I’m going to read you several statements
that people have made about their food situation.”
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verse relationship between maternal education and obe-
sity prevalence, but there was no significant relationship
between household income and obesity or between chil-
dren’s food security level and obesity. These findings on
the bivariate relationship with the 3 socioeconomic indi-
cators also held true when we used the 90th or 85th per-
centile as a BMI cut point. When all 18 items on the US
Household Food Security Survey Module, including the
10 adult-referenced items, were scored to establish a single
measure of household food security,37 this measure was also
not significantly related to childhood obesity. The preva-
lence of obesity was 18.4%, 18.0%, and 15.2% in the cat-
egories of food secure, food insecure without hunger, and
food insecure with hunger, respectively (P=.47).

Hispanics and blacks had similar levels of food security
andincome,butHispanicshadlower levelsofmaternaledu-
cationthanblacks(Table2).Whiteshadsignificantlyhigher
levels of food security, income, and education than either
Hispanicsorblacks.Despitethedifferencesbetweentheracial/
ethnic groups on socioeconomic indicators, there was no
evidence that these indicatorswere importantmediatorsof
the risk of obesity in Hispanic children (Table 3). In re-

gression models that controlled for maternal education,
household income, and children’s food security (as single
indicators or together), the odds of obesity were still 84%
to104%higher forHispanicchildrencomparedwithwhite
children(Table3).Maternaleducation,forexample,reduced
the odds ratio for Hispanic race/ethnicity only 8.0%, from
2.00 to 1.84. In both models that contained income (mod-
els 2 and 4 in Table 3), the odds of obesity were approxi-
mately40%higherinthosechildrenwithhouseholdincomes
between50%and99%ofthepovertythresholdthaninthose
below 50% of the poverty threshold, but there was no evi-
dence that income differences accounted for the increased
risk of obesity in Hispanic children.

We conducted several sensitivity tests of the regres-
sion models shown in Table 3. By using blacks rather than
whites as the referent racial/ethnic group, the odds of obe-
sity in each model were still significantly higher for His-
panic children compared with black children, with the odds
ratios ranging from 1.74 to 1.83 in the models. Our find-
ings in all the models were not significantly changed when
we (1) made the cut point for the binary dependent vari-
able either at a BMI at the 85th percentile or higher or at
a BMI at the 90th percentile or higher, (2) excluded those
cases in which income data were imputed, (3) used the
18-item household food security measure rather than the
children’s measure, (4) used the father’s race/ethnicity
rather than the mother’s race/ethnicity for those children
whose parents differed in their race/ethnicity, (5) ex-
cluded children whose parents differed in race/ethnicity,
or (6) examined models for boys and girls separately.

Stratified analyses (Table 4) showed an inverse bi-
variate relationship between maternal education and child
obesity in whites and Hispanics, but not in blacks. Al-
though income was not significantly related to obesity

Table 1. Prevalence of Preschooler Obesity by Level
of Socioeconomic Indicator*

Indicator

Prevalence
of Factor

(N = 2452)†
Prevalence
of Obesity

Race/ethnicity
White, non-Hispanic 474 (19.3) 70/474 (14.8)
Black, non-Hispanic 1280 (52.2) 207/1280 (16.2)
Hispanic (any race) 623 (25.4) 161/623 (25.8)
Other race, non-Hispanic 75 (3.1) 12/75 (16.0)
P value‡ . . . �.001

Maternal education
Less than high school 731 (29.8) 157/731 (21.5)
High school degree or equivalent 713 (29.1) 125/713 (17.5)
Some college 745 (30.4) 129/745 (17.3)
College graduate or more 260 (10.6) 38/260 (14.6)
P value§ . . . .008

Household income-poverty ratio
�0.50 670 (27.3) 113/670 (16.9)
0.50-0.99 485 (19.8) 107/485 (22.1)
1.00-1.85 562 (22.9) 109/562 (19.4)
1.86-2.99 360 (14.7) 59/360 (16.4)
�3.00 375 (15.3) 62/375 (16.5)
P value§ . . . .48

Children’s food security�

Fully food secure 1939 (79.5) 361/1939 (18.6)
Reduced diet quality 402 (16.5) 71/402 (17.7)
Reduced food intake 97 (4.0) 13/97 (13.4)
P value§ . . . .23

*Obesity was defined as a body mass index at the 95th percentile or
higher.

†Data signify the number (percentage) of subjects at each level of the
indicator. Percentages may not total 100 because of rounding. For the 2452
subjects, data were missing on maternal education for 3 subjects and on the
food security measures for 14 subjects.

‡P value for the �2 test (Pearson). P values for specific comparisons
between non-Hispanic blacks (B), non-Hispanic whites (W), and Hispanics
(H) are as follows: B vs W, P=.47; B vs H, P�.001; and W vs H, P�.001.

§P value for the �2 test (Cochran-Armitage trend test).
�Categories are based on the Children’s Food Security Scale: fully food

secure (0 positive responses), reduced diet quality (1 or 2 positive
responses), and reduced food intake (�3 positive responses).

Table 2. Comparison Between Racial/Ethnic Groups
in the Prevalence of Socioeconomic Indicators*

Indicator
Whites

(Non-Hispanic)
Blacks

(Non-Hispanic)
Hispanics
(Any Race)

Maternal education
Less than high school 69 (14.6) 350 (27.4) 298 (47.9)
High school degree

or equivalent
113 (23.8) 429 (33.5) 156 (25.1)

Some college 151 (31.9) 433 (33.9) 138 (22.2)
College graduate

or more
141 (29.7) 67 (5.2) 30 (4.8)

Income-to-poverty ratio
�0.50 34 (7.2) 431 (33.7) 191 (30.7)
0.50-0.99 53 (11.2) 267 (20.9) 149 (23.9)
1.00-1.85 101 (21.3) 290 (22.7) 159 (25.5)
1.86-2.99 107 (22.6) 179 (14.0) 63 (10.1)
�3.00 179 (37.8) 113 (8.8) 61 (9.8)

Children’s food security
Fully food secure 405 (85.6) 1002 (78.8) 471 (76.2)
Reduced diet quality 60 (12.7) 216 (17.0) 116 (18.8)
Reduced food intake 8 (1.7) 54 (4.2) 31 (5.0)

*Data are given as number (percentage) of each group. Percentages are
based on the total for each indicator and may not total 100 because of
rounding. All P values for the �2 test comparing the difference in the
prevalence of a given socioeconomic indicator between 2 racial/ethnic
groups were significant at P�.001, except as follows: children’s food
security, blacks vs whites, P=.002, and blacks vs Hispanics, P=.44; and
household income-to-poverty ratio, blacks vs Hispanics, P=.04.
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in any of the racial/ethnic groups, it was only among white
children that those in the highest income stratum had
the lowest prevalence of obesity. Only among blacks was

the prevalence of obesity significantly higher in chil-
dren who were fully food secure. Based on regression mod-
els to test the statistical significance of the interaction be-
tween race/ethnicity and each of the 3 socioeconomic
indicators, the P values for the likelihood ratio statistics
were as follows: education (P=.04), income (P=.09), and
children’s food security (P=.02).

COMMENT

SUMMARY OF MAIN FINDINGS

Based on heights and weights measured between 2001 and
2003 for more than 2400 three-year-old children living in
20 large US cities, we found that the prevalence of obe-
sity was significantly higher in Hispanics than in either
whites or blacks, but that it did not differ significantly be-
tween whites and blacks. This elevated risk for obesity in
Hispanic children was not explained by racial/ethnic dif-
ferences in 3 socioeconomic indicators (maternal educa-
tion, household income, and children’s food security).

COMPARISON WITH PRIOR STUDIES

The differences we found in obesity prevalence by race/
ethnicity are consistent with those of 2 other large national
studies. In the 1999-2002 National Health and Nutrition
Examination Survey, the estimated prevalence of obesity
among the 739 two- to five-year-old non-Hispanic white,
non-Hispanic black, and Mexican American children was
8.6%, 8.8%, and 13.1%, respectively.13 A similar pattern by
race/ethnicity was also seen in 2000 data from the Special

Table 3. Odds of Preschooler Obesity From Multivariate Logistic Regression Models*

Variable†

Model

Base 1 2 3 4

Race/ethnicity
White, non-Hispanic 1.00 1.00 1.00 1.00 1.00
Black, non-Hispanic 1.10 (0.82-1.48) 1.04 (0.76-1.42) 1.09 (0.80-1.50) 1.12 (0.83-1.50) 1.07 (0.78-1.47)
Hispanic (any race) 2.00 (1.46-2.73) 1.84 (1.32-2.55) 1.96 (1.41-2.73) 2.04 (1.49-2.79) 1.86 (1.33-2.60)
Other race, non-Hispanic 1.00 (0.50-2.00) 1.00 (0.50-1.99) 0.99 (0.50-1.98) 1.02 (0.51-2.03) 1.01 (0.51-2.02)

Maternal education
�High school degree . . . 1.00 . . . . . . 1.00
High school degree NA 0.86 (0.66-1.13) NA NA 0.83 (0.63-1.09)
Some college NA 0.87 (0.66-1.14) NA NA 0.83 (0.62-1.10)
College degree or more NA 0.74 (0.49-1.12) NA NA 0.69 (0.43-1.11)

Income-to-poverty ratio
�0.50 . . . . . . 1.00 . . . 1.00
0.50-0.99 NA NA 1.37 (1.02-1.85) NA 1.38 (1.02-1.87)
1.00-1.85 NA NA 1.18 (0.88-1.58) NA 1.22 (0.90-1.65)
1.86-2.99 NA NA 1.06 (0.74-1.50) NA 1.11 (0.77-1.61)
�3.00 NA NA 1.08 (0.75-1.56) NA 1.20 (0.80-1.81)

Children’s food security
Fully food secure . . . . . . . . . 1.00 1.00
Reduced diet quality NA NA NA 0.91 (0.69-1.21) 0.90 (0.67-1.20)
Reduced food intake NA NA NA 0.64 (0.35-1.16) 0.63 (0.34-1.15)

P value‡ NA .47 .32 .26 .31

Abbreviation: NA, not applicable (ie, the variable was not included in the regression model).
*Data are given as odds ratio (95% confidence interval). Obesity indicates a body mass index (calculated as the weight in kilograms divided by the square of

height in meters) at the 95th percentile or higher.
†The referents were as follows: for race/ethnicity, non-Hispanic white; for maternal education, less than a high school degree; for income-to-poverty ratio, less

than 0.50; and for children’s food security, fully food secure.
‡Values are for the likelihood ratio statistic comparing the base model with the specified model.

Table 4. Prevalence of Preschooler Obesity by Level
of Socioeconomic Indicator and by Race/Ethnicity*

Variable
Whites

(Non-Hispanic)
Blacks

(Non-Hispanic)
Hispanics
(Any Race)

Maternal education
Less than

high school
14/69 (20.3) 52/350 (14.9) 90/298 (30.2)

High school degree
or equivalent

16/113 (14.2) 70/429 (16.3) 37/156 (23.7)

Some college 24/151 (15.9) 73/433 (16.9) 28/138 (20.3)
College graduate

or more
16/141 (11.3) 12/67 (17.9) 6/30 (20.0)

P value† .14 .40 .02
Income-to-poverty ratio

�0.50 6/34 (17.6) 55/431 (12.8) 50/191 (26.2)
0.50-0.99 10/53 (18.9) 49/267 (18.4) 44/149 (29.5)
1.00-1.85 16/101 (15.8) 53/290 (18.3) 38/159 (23.9)
1.86-2.99 16/107 (15.0) 29/179 (16.2) 13/63 (20.6)
�3.00 22/179 (12.3) 21/113 (18.6) 16/61 (26.2)
P value† .19 .09 .50

Children’s food security
Fully food secure 57/405 (14.1) 175/1002 (17.5) 119/471 (25.3)
Reduced diet quality 11/60 (18.3) 25/216 (11.6) 33/116 (28.4)
Reduced food intake 2/8 (25.0) 4/54 (7.4) 7/31 (22.6)
P value† .24 .006 .84

*Data are given as number/total (percentage) of subjects in each group.
Obesity indicates a body mass index (calculated as the weight in kilograms
divided by the square of height in meters) at the 95th percentile or higher.

†Values are for the �2 test (Cochran-Armitage trend test).

(REPRINTED) ARCH PEDIATR ADOLESC MED/ VOL 160, JUNE 2006 WWW.ARCHPEDIATRICS.COM
582

©2006 American Medical Association. All rights reserved.
 on June 14, 2006 www.archpediatrics.comDownloaded from 

http://www.archpediatrics.com


Supplemental Nutrition Program for Women, Infants, and
Children formore than2million2- to4-year-oldwhite,Af-
ricanAmerican, andHispanicchildren inwhomthepreva-
lenceofobesitywas11.4%,11.7%,and17.9%,respectively.15

Both studies, like ours, showed that the prevalence of obe-
sityinHispanicswasapproximately50%higherthanineither
blacks or whites. Our data were collected more recently,
and the higher prevalence of obesity that we found in each
racial/ethnicgroupcouldpartlyreflectcontinuingincreases
in the prevalence of obesity in US preschool children.

We found no overall association between the level of
food security and childhood obesity. This finding is con-
sistent with those of several other studies,26-31 despite the
differences between them in the age of the children stud-
ied, the specific measure of food security, and the cut point
for obesity or overweight. To our knowledge, no other stud-
ies have examined whether the association between food
security and childhood obesity differs by race/ethnicity.
The significant interaction between food security and race/
ethnicity, suggested by our findings, should be explored
in future studies, as should the application of the Chil-
dren’s Food Security Scale, which, to our knowledge, has
not been used in prior studies of childhood obesity.

Our data suggest that the association of maternal edu-
cation and household income with childhood obesity also
differs by race/ethnicity. Interaction between socioeco-
nomic status and race/ethnicity has been shown in other
studies7,17,41 of obesity in older children or adolescents.
In these studies, an inverse relationship between socio-
economic status and obesity was seen primarily in white
children but not in nonwhite children, a finding that was
particularly true among females. This interaction be-
tween socioeconomic status and race/ethnicity may be
one reason for the inconsistent findings across studies
that have focused on the overall relationship between obe-
sity and socioeconomic status in children.42

LIMITATIONS

Although this sample was drawn from 15 states, all the
children were living in large metropolitan areas and many
were born to unwed parents. The findings are not meant
to apply to all US 3-year-old children, especially those
living outside large cities. Less emphasis should be placed
on the specific prevalence of obesity that we found within
subgroups, as defined by race/ethnicity and socioeco-
nomic factors, and more emphasis should be placed on
how the prevalence differed across these subgroups.

Overall, the sample contained a broad range of house-
hold income and maternal education levels, but when our
analyseswerestratifiedbyrace,somesamplesizesweresmall.
Thestudyinvolvedonlyhalf theoriginalbirthcohort.Those
who had height and weight measurements had a different
racial/ethniccompositionandlowerincomelevelsthanthose
who did not have these measurements. We cannot deter-
minehowthesedifferencesmighthave influencedour find-
ings about the relationship between childhood obesity and
the socioeconomic factors we examined. For example, it
is possible that the Hispanic children who had anthropo-
metric measurements were less likely to be obese than the
Hispanic children who did not have these measurements.
However, even if the prevalence of obesity were 40% lower

in themeasuredHispanicchildren than in theunmeasured
Hispanicchildren, theprevalenceofobesity amongallHis-
panicchildreninthebirthcohortwouldstillhavebeen20%.

Socioeconomic status is a complex construct that is only
partly captured by the indicators we studied. Income was
not measured at the same time as maternal education and
food security. Furthermore, among those at the lower end
of the income distribution, actual income levels may fluc-
tuate greatly. Income also does not reflect wealth or the
possession of assets, economic or social, which may be more
strongly associated with childhood obesity. Despite these
limitations in measuring income, we found no associa-
tion between childhood obesity and food insecurity, a spe-
cific form of material deprivation that might influence diet
quality and thereby obesity.

IMPLICATIONS

Although there is great concern about a racial/ethnic dis-
parity in childhood obesity,2 we found that obesity in pre-
schoolers was highly prevalent in all 3 major racial/ethnic
groupsandthattheprincipaldisparitybetweenthesegroups
was for Hispanic children. We found no evidence that this
disparity was related to household income, maternal edu-
cation, or children’s food security. This suggests that other
unidentified factors, including genes conferring suscepti-
bility to obesity, are the more likely explanation. Thus far,
studies inyoungchildrenhave failed to identifypossibleen-
vironmental or behavioral factors to explain this disparity,
but measuring such factors in young children is challeng-
ing. Inthiscohort,wehavepreviouslyshownthatperceived
neighborhoodsafety,outdoorplaytime,andtelevisionview-
ingareallunrelatedtochildhoodobesity,43andfurtheranaly-
ses (HillaryL.Burdette,MD,MS,andR.C.W.,unpublished
data, 2005) have shown that these negative findings apply
toall3racial/ethnicgroups.Otherstudies44-46 havenotfound
significant differences in the diet of Hispanic children that
could explain their higher prevalence of obesity.

Qualitative research47,48 among low-income Hispanic
children has suggested some potentially obesity-
promoting factors in how mothers approach feeding their
young children. However, it is not clear that these prac-
tices and beliefs about feeding are different from those
among low-income black or white mothers49-52 or are
strongly related to child weight.53 Less is known from quali-
tative research about how physical activity patterns in pre-
school children may differ by race/ethnicity.

This disparity in obesity between Hispanic and non-
Hispanic children seems to develop early in life, so future
research into modifiable determinants of this disparity
should focus on the period from conception to school en-
try. This research might benefit from more emphasis on
qualitative studies across racial/ethnic groups of those cul-
tural factors that can influence energy balance, such as how
young children are nourished and spend their time. Such
studies might better detect the differences that underlie
this disparity and that may not be easily understood through
large epidemiologic studies.
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