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SYNOPSIS

Objectives. We examined recent overweight and obesity trends in a multi
ethnic population of lowincome preschool children.

Methods. We defined overweight as sexspecific body mass index (BMI)for
age $85th and ,95th percentile and obesity as sexspecific BMIforage $95th 
percentile, and calculated them using demographic data and randomly selected 
height and weight measurements that were recorded while 2 to ,5yearold 
children were enrolled in the New York State (NYS) Special Supplemental Nutri
tion Program for Women, Infants, and Children (WIC) during 2002–2007. 

Results. Obesity prevalence peaked at 16.7% in 2003, declined from 2003 
through 2005, and stabilized at 14.7% through 2007. Among both boys and 
girls, the downward trend in annual prevalence of obesity was evident only 
among Hispanic children (22.8% boys and 20.9% girls in 2002 vs. 19.3% boys 
and 17.5% girls in 2007) and nonHispanic black children (15.6% boys and 14.2% 
girls in 2002 vs. 13.6% boys and 12.4% girls in 2007). In contrast, the annual 
prevalence estimate for overweight showed an increasing trend from 2002 
through 2007.

Conclusions. These results showed a slight decline in prevalence of childhood 
obesity and a continuing rise in prevalence of childhood overweight among 
children enrolled in the NYS WIC program during 2002–2007. Future research 
should investigate the extent to which the slight decline in childhood obesity 
prevalence may be attributable to populationbased and highrisk obesity 
prevention efforts in NYS. 
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During the last 10 years, much attention has been 
devoted to monitoring the growing epidemic of child-
hood obesity in the U.S.1–3 and around the world.4 
Obesity among children can lead to poor health-
related quality of life, and can also increase the risk 
of hyperlipidemia, prediabetes, and hypertension.5–7 
Furthermore, overweight and obese children are also 
significantly more likely to become overweight adults,5 
thus increasing their lifetime risk of various chronic 
diseases, including sleep apnea, diabetes, cardiovascu-
lar disease, and cerebrovascular disease.

The burden of childhood obesity is higher among 
some low-income and minority children.8–14 The rela-
tionship between socioeconomic status and obesity 
among children varies by race/ethnicity and age.9,14 
Among 2- to 5-year-old Mexican American children, 
obesity is inversely related to family income, while obe-
sity prevalence rises with income level among black and 
white children, then declines at income levels above 
approximately twice the federal poverty level (FPL).14 
Explanations for the excess prevalence of obesity in 
various populations include lack of opportunities for 
physical activity; higher availability and consumption 
of affordable, high-calorie, high-fat convenience foods; 
and lower access to healthy foods, including fruit and 
vegetables.15,16 While there is widespread acknowledge-
ment that the etiology of childhood obesity includes 
a complex interaction of many biological and social 
factors,15,17 there is awareness that strategies that can 
significantly control the childhood obesity epidemic 
should emphasize changing children’s eating and 
physical activity environments.13,18,19 

The need to change the eating and physical activity 
environments of low-income and other at-risk children 
was highlighted by the 2005 Institute of Medicine 
report,20 which recommended changes to the food 
packages provided by the Special Supplemental Nutri-
tion Program for Women, Infants, and Children (WIC). 
The WIC program was established in 1972 by the U.S. 
Department of Agriculture to address hunger and 
malnutrition among low-income children and pregnant 
and postpartum women. While food insecurity remains 
a major concern, the emergence of the childhood obe-
sity epidemic in the ensuing decades has challenged 
the WIC program to ensure adequate nutrition for 
low-income, nutritionally at-risk infants, children, and 
pregnant and postpartum women, while simultane-
ously promoting healthy eating to minimize the risk 
of overweight and obesity among participants.

In New York State (NYS), public health officials have 
worked in partnership with federal, state, and local 
agencies to make obesity a priority public health issue 
for all age groups, including preschool-aged children 

(e.g., children aged 0–5 years).21,22 The state’s premier 
childhood obesity prevention initiative, the Eat Well 
Play Hard program, promotes healthy eating and 
physical activity across all nutrition assistance programs, 
including WIC, the Hunger Prevention and Nutrition 
Assistance Program, and Child and Adult Care Food 
Program. In addition to launching population-based 
strategies to promote healthy eating and physical activ-
ity among young children and their families, the NYS 
Department of Health (DOH) has also enlisted the 
help of educators and clinicians in statewide efforts to 
ensure that parents, caregivers, and health-care provid-
ers take an active role in the prevention and control of 
childhood overweight and obesity. The measures taken 
by the NYS DOH were largely prompted by evidence 
showing that childhood obesity was steadily increasing 
among preschool-aged children participating in the 
NYS WIC program.23 For example, analyses of trends 
in obesity prevalence from 1989 to 2003 showed an 
overall obesity prevalence increase from 12% in 1989 
to 16% in 2003;23 in comparison, the national preva-
lence estimate among U.S. children aged 2 to 5 years 
in 2002 was slightly more than 10%.24 

We assessed trends in prevalence of childhood 
obesity from 2002 to 2007 among preschool-aged chil-
dren (2 to ,5 years of age) enrolled in the NYS WIC 
program. We also reported on trends in prevalence of 
overweight during the study period. 

METHODS

We obtained data on childhood overweight and obe-
sity in the WIC program from the NYS component of 
the national Pediatric Nutrition Surveillance System 
(PedNSS).25 Through PedNSS, in partnership with the 
Centers for Disease Control and Prevention (CDC), the 
NYS DOH collects and monitors weight and height data 
of children from birth to 59 months of age who par-
ticipate in the WIC program. Each year, the NYS DOH 
contributes data on approximately 450,000 infants and 
children who are enrolled in WIC. Due to lack of body 
mass index (BMI) reference data for children aged 2 
years or younger,26,27 we restricted the study population 
to children aged 24–59 months (referred to as 2 to ,5 
years of age), as has been done elsewhere.2,28

For each eligible child (i.e., a child whose family’s 
annual household income is #185% FPL or whose 
family is already participating in other public assistance 
programs), we measured height and weight; data on 
age, gender, and race/ethnicity were self-reported at 
WIC clinics during certification (i.e., during initial 
enrollment into WIC) and recertification visits. The 
interval between a certification and recertification visit 
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is approximately six months. Height and weight were 
measured by trained staff according to standard protocol 
or were taken at physicians’ offices within 60 days of 
initial WIC certification. Height was recorded to the 
nearest ¼ inch and weight to the nearest ¼ pound. 
Recorded measures of height and weight were converted 
to metric equivalents and BMI was computed as weight 
in kilograms divided by height in meters squared. Race/
ethnicity were reported by the child’s parent or care-
giver. We categorized racial/ethnic groups as Hispanic, 
non-Hispanic white, non-Hispanic black, and other. We 
included race/ethnicity in this study because of known 
variation in obesity across racial/ethnic groups.2 This 
study was based on an analysis of program surveillance 
data and, thus, was exempt from review by the NYS 
DOH Institutional Review Board. 

We defined overweight and obesity using the per-
centile cutoff points derived from the 2000 sex-specific 
BMI-for-age growth charts from CDC.27,29 Specifically, 
we computed age- and sex-specific percentiles for BMI 
based on the reference population for the 2000 CDC 
growth charts for U.S. children.27 We defined over-
weight as a sex-specific BMI-for-age $85th and ,95th 
percentile and obesity as a sex-specific BMI-for-age 
$95th percentile.29 While the percentile cutoff points 
used to define excess BMI have not changed from ear-
lier recommendations,27,30 the terminology used in this 
article is consistent with current recommendations for 
clinical practice to more accurately reflect the serious-
ness of associated health risks and provide continuity 
with adult definitions.29

We analyzed data using SAS® version 9.1.31 Consistent 
with the methodology used by CDC for the national 

PedNSS estimates, each year one record per child was 
randomly selected for inclusion in the analysis.32 Out of 
1,187,566 total records available during 2002–2007, 1.6% 
(n518,620) were excluded based on CDC criteria for 
exclusion of biologically implausible values.33 Descriptive 
statistics were generated to summarize the characteris-
tics of 2- to ,5-year-old children who were enrolled in 
the NYS WIC program each year from 2002 through 
2007. Prevalence estimates for overweight and obesity 
were generated for each calendar year to assess trends 
during 2002–2007. Due to the racial/ethnic diversity 
of children whose race/ethnicity was categorized as 
other, we estimated racial/ethnic-specific trends of 
prevalence of overweight and obesity only for Hispanic, 
non-Hispanic black, and non-Hispanic white groups. 
We did not conduct statistical significance tests because 
annual WIC data represent a census of all children who 
participated in WIC.

RESULTS 

The characteristics of 2- to ,5-year-old children who 
were enrolled in the NYS WIC program for the period 
2002–2007 are shown in Table 1. The total number of 
participating children aged 2 to ,5 years ranged from 
a low of 180,123 in 2002 to a high of 202,945 in 2005. 
Proportions of male and female children enrolled in 
WIC each year did not differ significantly from one 
another, did not differ from year to year, and were 
generally consistent with the known gender distribution 
of the general population of 2- to ,5-year-olds in NYS.34 
Compared with other racial/ethnic categories, the 
proportion of Hispanic children increased  gradually 

Table 1. Characteristics of 2- to <5-year-old children enrolled in the New York State WIC program, 2002–2007

Year of participation

2002 2003 2004 2005 2006 2007

Total participants 180,123 187,766 198,769 202,945 200,710 198,633

Gender
 Male (percent) 50.5 50.5 50.3 50.1 50.1 50.2
 Female (percent) 49.5 49.5 49.7 49.9 49.9 49.8

Race
 Hispanic (percent) 32.4 33.4 34.8 36.2 37.3 37.8
 NonHispanic black (percent) 24.9 24.9 24.9 25.0 24.3 23.5
 NonHispanic white (percent) 29.7 29.3 29.0 29.3 29.7 29.4
 Other (percent) 13.0 12.4 11.3 9.5 8.7 9.2

Age (in months)
 24–35 (percent) 38.1 38.1 37.7 37.5 37.4 37.4
 36–47 (percent) 33.0 32.9 32.9 32.7 32.6 32.8
 48–59 (percent) 28.9 29.0 29.4 29.7 30.0 29.8

WIC 5 Special Supplemental Nutrition Program for Women, Infants, and Children 
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each year, from 32.4% (n558,360) in 2002 to 37.8% 
(n575,282) in 2007. At least two-thirds of all participat-
ing children each year were #3 years of age.

The prevalence proportions for overweight and 
obesity among all children aged 2 to ,5 years in the 
NYS WIC program showed different trends in the six-
year period from 2002 to 2007 (Figure). The annual 
prevalence for obesity peaked in 2003, underwent 
a steady decline from 2003 through 2005, and then 
began to stabilize through 2007, declining 2.0 percent-
age points between 2002 and 2007 (from 16.7% to 
14.7%). In contrast, the annual prevalence estimate 
for overweight began increasing in 2002, surpassed the 
prevalence estimate for obesity in 2004, and continued 
increasing through 2007. The observed trends did not 
change when prevalence estimates were standardized 
using the mean racial/ethnic distribution of children 
aged 2 to ,5 years during the study period. 

Table 2 shows the annual prevalence proportions for 
overweight and obesity by gender and race/ethnicity. 
Regardless of race/ethnicity, the prevalence propor-
tions for obesity (BMI for age $95th percentile) were 

higher among boys than girls for each of the six years. 
Among both boys and girls, the downward trend in 
annual prevalence of obesity was evident only among 
Hispanic children (22.8% boys and 20.9% girls in 
2002 vs. 19.3% boys and 17.5% girls in 2007) and 
non-Hispanic black children (15.6% boys and 14.2% 
girls in 2002 vs. 13.6% boys and 12.4% girls in 2007). 
Despite the lack of an apparent downward trend among 
non-Hispanic white children, the annual prevalence 
estimates for obesity within each gender group were 
consistently highest among Hispanic children and low-
est among non-Hispanic white children. 

Unlike obesity, the prevalence of overweight did not 
differ by gender. However, the prevalence of overweight 
(BMI-for-age $85th and ,95th percentile) within each 
gender group was consistently highest among Hispanic 
children and lowest among non-Hispanic black chil-
dren. Annual increases in the prevalence of overweight 
were more pronounced among Hispanic children, with 
absolute differences of 2.1% and 1.8% between 2002 
and 2007 among boys and girls, respectively.

Figure. Trends in prevalence of obesitya and overweightb among children 2 to <5 years of age  
participating in the New York State WIC program, 2002–2007

aObesity is defined as a BMI $95th percentile of the sexspecific BMIforage CDC growth charts.
bOverweight is defined as a BMI $85th percentile and ,95th percentile of the sexspecific BMIforage CDC growth charts.

WIC 5 Special Supplemental Nutrition Program for Women, Infants, and Children

BMI 5 body mass index

CDC 5 Centers for Disease Control and Prevention
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DISCUSSION
The results of this study suggest that the prevalence of 
obesity (referred to as overweight in earlier studies) 
among low-income preschool-aged children in NYS 
may have peaked during 2002–2003, with a subsequent 
downward trend beginning in 2004 and continuing 
through 2007, particularly among Hispanic and non-
Hispanic black children. In contrast, previous evidence 
demonstrated increasing trends in childhood obesity 
in 2- to ,5-year-old children enrolled in the NYS WIC 
program between 1989 and 200323 and in the national 
PedNSS.10,28 Interestingly, the recent decreasing trend 
in prevalence of obesity occurred during a period when 
the proportion of Hispanic children participating in 
the NYS WIC program was continually increasing. As 
evidenced by the gender- and race/ethnicity-specific 
prevalence estimates in this study, Hispanic children 

had higher prevalence estimates for overweight and 
obesity compared with non-Hispanic black and white 
children, with the disparities remaining throughout 
the study period.2,12,35–37 

To our knowledge, this is the first study to suggest 
a flattening or decreasing trend in obesity prevalence 
in a sample of low-income preschool-aged children—a 
known high-risk population for childhood overweight 
and obesity in the U.S. Evidence suggesting that the 
widely documented increase in childhood obesity 
in recent years could now be abating has also come 
from recent analyses of data representing the general 
population of 2- to 5-year-old boys and girls in the U.S. 
Comparisons of National Health and Nutrition Exami-
nation Survey (NHANES) estimates of prevalence of 
high BMI for age from 1999 to 2006 suggest that the 
prevalence of obesity among the general population 

Table 2. Prevalence of obesitya and overweightb among 2- to <5-year-old children  
enrolled in the New York State WIC program, 2002–2007

Prevalence (percent)

Characteristics 2002 2003 2004 2005 2006 2007

Obese

All 16.5 16.7 15.9 14.9 14.7 14.7

Boys
 All 17.4 17.7 16.8 15.7 15.5 15.5
 Hispanic 22.8 22.7 21.4 20.1 19.9 19.3
 NonHispanic black 15.6 16.2 15.2 14.3 13.4 13.6
 NonHispanic white 13.9 14.5 13.9 12.8 12.7 13.0

Girls
 All 15.6 15.6 15.0 14.0 14.0 13.9
 Hispanic 20.9 20.6 19.1 17.8 17.8 17.5
 NonHispanic black 14.2 14.3 13.8 12.8 12.5 12.4
 NonHispanic white 11.8 12.1 12.2 11.5 11.5 11.8

Overweight

All 15.9 16.5 17.1 16.9 17.3 17.4

Boys
 All 15.7 16.5 16.9 16.8 17.3 17.3
 Hispanic 17.2 17.8 18.6 18.3 19.1 19.3
 NonHispanic black 14.9 15.7 15.9 15.6 16.1 15.6
 NonHispanic white 15.7 16.4 16.7 16.9 16.9 17.1

Girls
 All 16.2 16.6 17.2 17.0 17.2 17.4
 Hispanic 18.0 18.1 19.3 19.1 19.7 19.8
 NonHispanic black 14.6 15.5 15.8 15.2 15.4 15.1
 NonHispanic white 16.3 16.4 16.7 16.5 16.4 16.9

aObesity is defined as a BMI $95th percentile of the sexspecific BMIforage CDC growth charts.
bOverweight is defined as a BMI $85th and ,95th percentile of the sexspecific BMIforage CDC growth charts.

WIC 5 Special Supplemental Nutrition Program for Women, Infants, and Children

BMI 5 body mass index

CDC 5 Centers for Disease Control and Prevention
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of 2- to 5-year-old boys and girls in the U.S. may have 
also peaked.2 The results of the present study suggest 
that low-income preschool-aged children participating 
in the NYS WIC program have not only experienced 
a peak, but are also experiencing a downward trend 
in the prevalence of obesity.

Strengths and limitations
Our study design had several strengths that should 
be highlighted. First, we derived annual estimates for 
overweight and obesity prevalence primarily from mea-
sured weight and height data collected by trained WIC 
staff from the entire population of 2- to ,5-year-olds 
participating in WIC each year. Therefore, each annual 
prevalence estimate represents the actual distribution 
of overweight or obesity in the entire population of 
children enrolled in the NYS WIC program. Further-
more, the six-year study period (2002–2007) provided 
an adequate number of data points to conduct a trends 
analysis and, thus, increased the likelihood that the 
observed downward trend is likely to be real and not 
due to chance. 

Our study was also subject to several limitations. 
First, the data do not represent the same cohort of 
children from year to year. With the exception of the 
racial/ethnic composition, however, the demographic 
characteristics of the study population remained largely 
the same during the study period. Second, we did not 
have information on national origin; thus, we were 
unable to assess the extent to which the observed trends 
in this study varied among Hispanic subgroups in NYS 
(e.g., Puerto Rican vs. Mexican American children). 
Finally, our data include weight and height measures 
taken at physicians’ offices within 60 days of initial WIC 
certification. The accuracy and precision of weight and 
height measures obtained during clinical visits may 
not be comparable with those obtained using standard 
protocol by trained WIC staff. However, any error that 
may have resulted from the inclusion of weight and 
height measures taken at the participating child’s 
primary care provider would be expected to result in 
random error rather than in systematic error, leading 
either to the overestimation or underestimation of 
obesity prevalence.

In all, it is very unlikely that the aforementioned 
limitations could have led to the observed trends in 
obesity prevalence in this study. Furthermore, the 
methods used in this study were consistent with those 
of previous studies that documented the increasing 
trend in childhood obesity. The results of this study 
should, therefore, reflect true trends in prevalence of 
obesity among children who were enrolled in the NYS 
WIC program from 2002 to 2007. 

CONCLUSIONS

Despite evidence of a downward trend in prevalence 
of obesity, this study also presents results that are still 
a cause for concern. First, obesity prevalence estimates 
among low-income children enrolled in WIC in NYS are 
still higher than the national estimates from NHANES2 
(12.6%) and approximate those from the national 
PedNSS38 (14.9%). Predictably, increasing prevalence 
of overweight will likely be a natural consequence of 
successful efforts to decrease obesity prevalence over 
time, as children who were obese or would have become 
obese are instead assigned to the overweight category 
as a result of efforts to prevent obesity. Such changes, 
however, need to be distinguished from a situation in 
which normal-weight children gain excess weight and 
move to the overweight category.

While the design of this study did not allow for any 
causal inferences to be made, several childhood obesity 
prevention and control strategies that the NYS DOH 
has employed during the past dozen years may be 
associated with the observed downward trend in child-
hood obesity prevalence. Chief among these strategies 
is the statewide Eat Well Play Hard initiative, which 
simultaneously promotes developmentally appropri-
ate physical activity, consumption of low-fat milk and 
other dairy products, and consumption of fruit and 
vegetables among all NYS children.22 It is also likely 
that other societal changes recognizing and address-
ing obesity as a growing health problem may have 
begun to affect obesity rates during this time period. 
These strategies and others that focus on the promo-
tion of breastfeeding, early recognition of childhood 
overweight and obesity using sex-specific BMI-for-age 
percentiles, and use of consistent nutrition and lifestyle 
messages21 will need to be maintained for this trend 
to continue. Within the health-care sector, physicians 
and other health-care professionals should continue 
to monitor children’s BMI for age; review children’s 
dietary and physical activity behaviors; and advocate for 
policies that support home, school, and neighborhood 
environments that are conducive to healthy eating and 
physical activity.29,39,40

Continued monitoring and analysis, both at the 
state and national level, are necessary to determine if 
a true downward trend in childhood obesity is indeed 
occurring nationwide. Specifically, future studies 
should examine childhood obesity trends among 2- to 
,5-year-old children who are enrolled in other state 
WIC programs, as well as in the national PedNSS. A 
related area of focus for future research should be 
the identification of shifts in the distribution of BMI 
by age, gender, and race/ethnicity; evidence from 
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such studies has the potential to shed light on which 
subgroups of children are being adequately exposed to 
ongoing childhood obesity prevention efforts. Finally, 
efficient targeting of public health resources will 
require the continued conduct of rigorous evaluation 
studies to identify effective strategies for addressing 
unhealthy eating and sedentary behaviors, both of 
which are leading risk factors for childhood obesity 
and overweight.29 

The findings and conclusions in this article are those of the 
authors and do not necessarily represent the official position of 
the Centers for Disease Control and Prevention and the New York 
State Department of Health.
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