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Background
Child obesity is a significant public health issue in the United States, with prevalence rates
increasing with age, and averaging about 10% among the youngest (preschool‐aged, 2‐5 years)
children.1 It is this preschool‐aged child population for which obesity prevention efforts may reap
the greatest benefit.2 In this population, low‐income children are at especially high risk; obesity
prevalence rates for low‐income preschool‐aged children increased from 13% in 1998 to 15% in
2010 in the United States,3 and from 15.5% in 1998 to 17.3% in 2008 in California, which is among
the states reporting the highest child obesity prevalence rates.
In Los Angeles County, the most populous county in California, obesity prevalence rates among low‐
income preschool‐aged children may finally be leveling‐off.4 However, given the socioeconomic
diversity of neighborhoods in Los Angeles County, it is unclear if this leveling‐off of obesity rates is
experienced uniformly across neighborhoods. The aims of this study were to (1) examine
neighborhood obesity trends among 2‐5 year old children who participated in the Special
Supplemental Nutrition Program for Women, Infants and Children (WIC) in Los Angeles County
between 2002 and 2011, and (2) determine if these trends differ between higher and lower income
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neighborhoods. The goal is to inform the development of effective interventions and policies for
reducing child obesity.
Methodology
Data sources
This study used data from the PHFE‐WIC Data Mining Project (DMP).5 The DMP database, which
was established in 2002, includes information on all low‐income children aged 5 years or younger
who were enrolled in one of the seven local agency WIC programs in Los Angeles County. Addresses
of the children were geocoded into census tracts. While census tract boundaries do not necessarily
correspond with neighborhood boundaries, they are often used to define neighborhoods in
research studies that involve the use of census data to describe the sociodemographic
characteristics of census tracts.6
Data used from the DMP included anthropometric data (i.e. measured weight and height) and
census tract of residence. Weight and height measurements were used to calculate Body Mass Index
(BMI, kg/m2); children falling at or above the 95th percentile of CDC’s sex‐specific BMI‐for‐age
growth reference curves7 were considered obese. These measurements were used to calculate
obesity prevalence among WIC‐enrolled children for each census tract and each year, 2002‐2011.
In addition, we used sociodemographic data from the American Community Survey (ACS) 2005‐
2009 to determine if obesity trends varied with census tract (neighborhood) socioeconomic
characteristics. Variables obtained from ACS included median annual income, percent of residents
with less than a high school education, and percent of residents who were part of an ethnic
minority group (i.e. not non‐Hispanic White).
Quantifying neighborhood trends
Obesity prevalence rates were calculated yearly for census tracts with at least 30 children each
(N=1,195 census tracts). These annual rates were examined for 3‐year intervals (2002‐2004, 2005‐
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2008, and 2009‐2011)8 and characterized as increasing, decreasing, or staying the same
(abbreviated as increase, decrease, and same) within each 3‐year interval by determining the
difference in rates between the first and last year of the interval; a difference of less than 1% was
characterized as same. An example is given below to illustrate how we characterized obesity trends
for each census tract within each 3‐year interval (Table 1).
Based on the three 3‐year interval change in prevalence, we defined three categories of trends for
2002‐2011:
1) Increasing trend – defined by one of the following combinations: increase, increase,
increase; decrease, increase, increase; increase, increase, same; increase, same, increase;
increase, same, same; same, increase, increase; and same, same, increase.
2) Decreasing trend – defined by one of the following combinations: decrease, decrease,
decrease; decrease, decrease, same; decrease, same, decrease; decrease, same, same;
increase, decrease, decrease; same, decrease, decrease; and same, same, decrease
3) Variable trend – all other possible combinations.
To evaluate the possible effects of the introduction of the new WIC food package in 2009 on obesity
prevalence rates, we evaluated obesity trends in the 2009‐2011 3‐year interval and compared it to
the earlier periods. Following a similar methodology as described above, we identified census tracts
with decreasing obesity trends since 2009 as those showing decreases in the 2009‐2011 interval,
regardless of the changes in the previous intervals. Census tracts showing a decrease since before
2009 were those showing either decreases in the three 3‐year intervals or one of the following
possible combinations: decrease, decrease, same; decrease, same, decrease; decrease, same, same;
increase, decrease, decrease; same, decrease, decrease; and same, decrease, same.
Associations of obesity trends with census tract sociodemographic characteristics were assessed in
two ways. First, we used analysis of variance (ANOVA) to examine differences in census tract
sociodemographic characteristics (median income, % with less than high school, and % minority)
among neighborhoods showing increasing, decreasing and variable obesity trends. Second, we
categorized each of the census tract variables as least disadvantaged, moderately disadvantaged,
most disadvantaged, based on their distribution, with the following cut‐off points: <25th percentile,
Even though the middle interval includes 4 years of data (2005‐2008), for simplicity we will refer to all the
studied intervals as 3‐year intervals. Given that we had 10 years’ worth of data, we were not able to construct
equal intervals; one of the intervals had to include 4 years.
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25th‐75th percentile, and >75th percentile. For example, if the median income of census tract X fell
under the 25th percentile on the median income distribution, this census tract would be categorized
as being most disadvantaged. On the other hand, if the % minority of census tract X fell <25th
percentile on the % minority distribution, this census tract would be categorized as being the least
disadvantaged. Differences in obesity trends by categorical census tract characteristics were
assessed with chi‐square tests. A p‐value <.05 was considered statistically significant. All analyses
were carried out with SAS 9.2. In addition, we used ArcGIS to illustrate our results with maps.
Finally, to provide context to our findings and recommend further steps for investigation, we
overlayed all WIC sites in Los Angeles County on a map showing obesity trends for 2002‐2011 for
each census tract in Los Angeles County. Addresses of the WIC sites were obtained from
www.healthycity.org, an interactive website that provides health‐related information for various
geographic units in California maintained by Advancement Project.

Results
Of the 1,195 census tracts that had ≥30 children enrolled in WIC every year between 2002 and
2011, a decreasing trend in obesity prevalence was observed for 225 (19%) tracts, and an
increasing trend for 356 (30%) tracts. The remaining 614 (51.4%) tracts showed a variable trend.
Figure 1 is a map showing the distribution of census tracts with increasing, decreasing and variable
obesity prevalence trends. In Table 2, we show a detailed breakdown of obesity prevalence trends
for each of the three 3‐year intervals; 56 (24.9%) of the 225 census tracts showing decreasing
trends experienced decreased obesity rates in all of the three 3‐year intervals, while 137 (38.5%) of
the 356 tracts showing increasing obesity trends experienced increased rates in all of the three 3‐
year intervals.
Focusing on the WIC food package
In Figure 2, we compare the distribution of census tracts that experienced a decreasing obesity
trend since 2009 (after the introduction of the new WIC food package) with those that began to
experience a decreasing trend before 2009 as well as those that experienced an increasing obesity
trend. A total of 300 (25% of the total) census tracts showed a decrease in obesity prevalence since
2009. In comparison, 224 (19%) census tracts began to show a decrease before 2009.

Obesity trends by census tract characteristics
Results of the differences in obesity trends by census tract sociodemographic characteristics are
shown in Tables 3 and 4. When these sociodemographic characteristics were examined as
continuous variables, we observed that census tracts with increasing, decreasing, and variable
obesity trends have similar median annual income. However, census tracts with increasing obesity
trends were less educated and had a higher minority concentration when compared to census
tracts showing decreasing obesity trends (Table 3).
When the sociodemographic variables were categorized as least disadvantaged, moderately
disadvantaged, and most disadvantaged, we found that residents of census tracts showing
increasing obesity trends between 2002 and 2011 were less educated, poorer, and more likely to be
ethnic minority (Table 4). Figures 3‐5 are maps showing the distribution of increasing, decreasing,
and variable obesity trends by income, education, and percent ethnic minority, respectively.
Recommendations
In Figure 6, we show the locations of all WIC sites in Los Angeles County on a map displaying census
tract obesity trends between 2002 and 2011. We have identified six clusters of neighboring census
tracts experiencing contrasting (increasing vs. decreasing) obesity trends, and the WIC clinics
serving these areas:
Cluster #1: Pacoima, San Fernando and Sylmar
Cluster #2: Van Nuys and Panorama City
Cluster #3: unincorporated areas in Los Angeles City
Cluster #4: Rosemead, El Monte, Irwindale, La Puente, City of Industry, Rowland Heights,
Baldwin Park, Duarte, Covina, and Azusa.
Cluster #5: Pomona
Cluster #6: Inglewood and Hawthorne, along the I‐105 freeway.
These clusters provide an opportunity to conduct a qualitative investigation of what may account
for the contrasting obesity trends in adjacent geographic areas. Questions that will increase our
understanding of what it takes to reduce obesity rates among low‐income WIC‐enrolled children
include:

How do these neighborhoods differ in terms of access to culturally acceptable healthy foods and
unhealthy foods, and access to safe opportunities for play and exercise? How do they differ in quality,
e.g. parks, playgrounds, YMCA sports and dance programs for children, safety, farmers’ markets, etc.?
How do they differ in resource capacity?
For non‐English speaking families, is there a system of social support?
What percent of the children attend a Head Start program (which requires that parents attend
nutrition and other parenting classes)?
How do the neighborhoods differ in exposure to obesity‐related programs and policies?
For the next phase of this study, we will select three of the clusters showing contrasting obesity
trends in adjacent neighborhoods, and conduct interviews with WIC clinic staff and other key
informants to explore what may explain the contrasting neighborhood obesity trends. The goal is to
inform the development of programs and policies that may complement the efforts of WIC to
promote healthy growth patterns in low‐income preschool‐aged children.

Table 1: Illustration of how obesity trends were characterized for each census tract (an
example)
Year
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22.1%

Difference
between last and
first year
20%‐18% = 2%
points

Trend
characterized as

18%‐22% = ‐4%
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Table 2: Frequency of each obesity trend combination for the three 3‐year intervals studied
Change 02‐04
decrease
decrease
decrease
decrease
same
same
increase
increase
increase
increase
increase
same
same
decrease
decrease
decrease
decrease
decrease
increase
increase
increase
increase
same
same
same
same
same

Change 05‐08
decrease
decrease
same
same
decrease
same
decrease
increase
increase
same
same
increase
same
increase
increase
increase
same
decrease
decrease
decrease
increase
same
decrease
decrease
increase
increase
same
TOTAL

Change 09‐11
decrease
same
decrease
same
decrease
decrease
decrease
increase
same
increase
same
increase
increase
increase
decrease
same
increase
increase
increase
same
decrease
decrease
increase
same
decrease
same
same

N census tracts
56
23
14
10
14
12
96
137
38
38
27
32
12
72
97
26
17
56
124
53
112
33
23
11
46
14
2
1,195

%
4.7
1.9
1.2
0.8
1.2
1.0
8.0
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3.2
2.3
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1.0
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Table 3: Obesity trends by census tracts’ sociodemographic characteristics

Median annual income ($)
% less than high school
% minority

Decreasing
Mean (SD)
47,756 (14,591)
35.4 (14.7)a,b
86.1 (14.3)a

Increasing
Mean (SD)
45,752 (14,890)
39.4 (15.5)a
89.6 (12.6)a

Variable
Mean (SD)
45,610 (15,819)
38.4 (15.5)b
87.5 (13.8)

p‐value
0.1803
0.0072
0.0073

Same superscripts means that groups are significantly different from each other (Tukey’s test, p<.0001)

Table 4: Obesity trends by census tracts’ level of disadvantage based on sociodemographic
characteristics

Median annual income
Most disadvantaged (<$34,375)
Moderately disadvantaged ($34,375‐$56,262)
Least disadvantaged (>$56,262)
% less than high school
Least disadvantaged (<25.6%)
Moderately disadvantaged (25.6‐50.0%)
Most disadvantaged (>50.0%)
% minority
Least disadvantaged (<81.8%)
Moderately disadvantaged (81.8‐97.7%)
Most disadvantaged (>97.7%)

Decreasing
%

Increasing
%

Variable
%

18.7
52.9
28.4

24.4
54.2
21.4

27.5
46.7
25.7

30.7
49.3
20.0

22.2
49.7
28.1

24.4
50.7
24.9

p‐value
0.0237

0.0994

0.0131
29.3
52.9
17.8
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52.5
27.3

26.2
47.6
26.2
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