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Objective.—Prior stuilies have shown an association between
íasi-liiod restaurants and adolescent body size. Less is known
abotit the influence of neighborhood food stores on a child's
body size. We hypothesized that in the inner-city, minority
community uf East Harlem, New York, the presence of conve-
nience stores and fast-lbod restaurants near a child's bome is asso-
ciated with increased risk for childhood obesity as measured by
hody mass index (BMI).

Design.—Baseline data of 6- to 8-year-old East Harlem boys
and girls (N = 323) were used. Anthropometry (height and
weight) was conducted with a standardized protocol. Food-store
data were collected via a walking survey. Stores located wiihin
Ihe same census block as the child's home address were identi-
fied by using ArcGIS 8.3. We computed age- and sex-specitic
BMI percentiles by using national norms of the Centers for
Disease Control and Prevention. Using odds ratios, we esti-
mated risk of a child's BMI percenlile being in ihe top tertile

based on number and types of food stores on Iheir census
blocks.

Results.—Convenience stores were present in 55% of the
surveyed blocks in whieh a study particpant lived and fast-food
restaurants were present in 4]</<. Children (n = 177} living on
a block with I or more convenience stores (range, 1-6) were
more likely to have a BMI percentile in the top tertile (odds ratio
1.90. 95% confidence interval, 1.15-3.15) compared witli chil-
dren having no convenience stores (n = 146).
Conclusions.—The presence of convenience stores near a child's
residence was associated with a higher BMI percentile. This has
potential implicalions for both child- and neighborhood-ievcl
childhood obesity interventions.
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T he childhood obesity epidetnic i.s an increa.sing
cause for national concern. Although a number of
studies have demonstrated associations between

aviiilability of food stores and risk for obesity in adults,'""
fewer studies have assessed impacts on children. Enhaticed
understanding of disparities in neighborhood food-store
availability may help in part explain racial/ethnic and
socioeconomic disparities in childhood obesity.

Low-Income, minority communities are particularly at
risk for obesity, the very same communities that have limited
access to grocery stores and supermai'kets and increased
access to fast-food stores. Studies across the United States,
including Chicago,' Detroit."^ and Los Angeles.^ all demon-
strate that lower socioeconomic and minority neighbor-
hoods have fewer supermarkets. Meanwhile, studies from
New Orleans. Louisiana lo Canada, and Australia have
dc-moilstrated more fast-food stores in low-income neigh-
borhoods compared to higher-income ne i gh bor hoods.'^'^

Low socioeconomic status populations have less access
to healthy foods to meet dietary guidelines. In a study
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comparing East Harlem. New York, to the higher-socioeco-
nomic and predominantly white Upper East Side, only \%%
of East Harlem stores carried foods recommended for dia-
betics compared with 58% of the Upper East Side stores.**
In a separate study comparing 2 neighborhoods of Brook-
lyn, New York, predominantly black area stores carried
canned and frozen fruits and vegetables, whereas white
neighborhood stores more typically offered fresh and
organic produce.'" These studies highlight the community
level bartiers residents may face when trying to meet basic
nutritional recommendations.

Why does this all matter? Food-store availability, and
supermarket availability in particular, has been shown to
affect both dietary quality and body size as measured by
body mass index (BMI). Residents without supermarkets
close to their homes were 25% to 46% less likely to have
a healthy diet than study participants who lived in areas
of high supermarket density.' ' Moreover, decreased neigh-
borhood access to large chain supermarkets was associated
with higher BMI in adults.'-

Less is known about the influence of the intier-city food
environment on a child's body size. Kipke and colleagues''^
detnonstrated that children living in low-income neighbor-
hoods of East Los Angeles had proportionately more fast-
food restaurants than grocery stores within walking distance
of schools, which suggests that children have easy access to
fast food and limited access to healthy food options. The
greater the number of fast-food restaurants and convenience
stores in proximity to the home, the lower the child's intake
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of fruits and vegetables''' and the higher the BMI.'^ As seen
in adults, decreased availahility of supermarkets has demon-
strated correlations with higher BMI in children aged 3 to 18
years.'**

The present study investigated the relationship between
the urban food environment of East Harlem, NY and body
size of minority children living there. Specifically, we
wanted to explore the relationships between convenience
stores and fast-food restaurants, both potential sources of
high fat, calorie-dense foods, and the risk for childhood
obesity. This study contributes to our understanding of
how the local food environment factors into the childhood
obesity epidemic.

DESIGN/METHODS
Baseline data from a 3-year longitudinal study of 6- to 8-

year-old East Harlem boys and girls (N — 323) were used.
Children were recruited as per an institutional review
board-approved protocol from the Mount Sinai Pediatrics
Practice, East Harlem community health centers, commu-
nity-based organizations, and East Harlem schools. Boys
and girls were eligible to participate if they were English or
Spanish speaking and were residents of East Harlem, NY.
Children with medical conditions involving endocrine disor-
ders or other medical conditions that may be related to obesity
were ineligible as these conditions can aftect growth.

Dependent Variable
Antiiropometry (height, weight) was conducted with

a standardized protocol by trained interviewers.'^'*^ We
computed age- and sex-specific BMI percentiles based on
the 2000 Centers for Disease Control and Prevention
growth charts for the United States, which are used to
define children as overweight (>85th to 95th percentile
for age and gender) and obese (s95th percentile for age
and gender). BMl percentiles were categorized into ter-
tiles, ensuring sufficient sample size in each group to main-
tain sufficient power.''̂ •""

Independent Variable
The unit for analysis for this study was the census block,

the smallest defined geographic area available. New York
City census blocks in general correspond to individual
city blocks bounded by streets. Food-store data on conve-
nience stores, specialty stores, grocery stores, supermar-
kets, fast-food restaurants, and restaurants were collected
via comprehensive walking survey of East Harlem zip co-
des 10029 and 10035 in 2004. Eood stores were classified
as per the North American Industry Classification System
as previously reported.'^' Stores located within the same
census block as the child's home address were identified
using ArcGIS software version 8.3 (Environmental
Systems Research Institute. Inc. Redlands. CaliO- which
allowed for geocoding of both home and store address.
Food stores and restaurants were measured as individual
counts (0.1.2 x). Models were run separately for
each type of food store/restaurant.

Statistical Analysis
Using odds ratios, we estimated risk of a child's BMl

percentile being in the top tertile for BMI based on the
presence of certain types of food stores on their census
blocks. Odds ratios adjusted for gender, race/ethnicity,
and family income were calculated using the statistical
software package SAS 9.1 (SAS Institute Inc, Cary, NC).

' RESULTS
Three hundred twenty-three children aged 6 to 8 years

enrolled in the study (Table I), with an even distribution
among 6-year-old (37%), 7-year-old (31%), and 8-year-old
(32%) children. Seventy-one percent were female. Sixty-
seven percent of the study participants were Hispanic. 18%
were black, and 15% were black Hispanic. The majority of
household incomes (91%) were less than $49.999, and of
those 60% had incomes less than $24.999. well below the
2008 U.S. Census Bureau poverty line of $35.600 for
a family of 8. Of the participants included in the study,
40% of the girls and 50% of the boys had BMis above the
85th percentile for age and gender as per norms of the
Centers for Disease Control and Prevention.

Convenience stores were present in 55% of the census
blocks on which a study participant lived (Figure). Fast-
food restaurants were present in 41% of census blocks.
Sixty-six percent of the 323 children lived in census blocks
with no specialty stores, grocery stores, or restaurants.
Mean BMI percentiles for each tertile were 33rd percentile,
76th percentile, and 97th percentile. Statistically significant
associations between BMI percentile and number of
specialty stores, grocery stores, supermarkets, fast-food
restaurants, or restaurants on a child's census block were
not observed likely due to the small sample size (Table 2).

Table t. Baseline Characteristics (N = 323.)

Characterislic

Age. y
6
7

Race
Black
Hispanic
Black Hispanic

Gender
Female

Income. $
< 12000
12 000-24 999
25 000-49 999 I
50 000-74 999 !
75 000-99 999 '
> 100 000

Overweight (BMI > 85th percentile)*
Girls
Boys

Viean BMI percenlile by tertiles
]

2
3

Percentage

37
31
32

18
67
15

71

20
40
31
5
3
1

40
50

33rd percentile
76th percenlile
97lh percenlile

*BMI — body mass index.
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Figure. Map of East Harlem food stores and blocks by body mass index. In 2004. there were ¡68 convenience stores, 34 specialty stores, 8 grocery stores.
y supermarkets. 139 fast-food restaurants, and 57 restaurants in Easi Harlem. 55% of children in the .study had a convenience store and 4l'7c had a fast
food restaurant on the block in which they reside.

However, children fn — 177) living on a block with 1 or more
convenience stores (range. 1-6) were more likely to have
a BMI percentile in the top tertile (odds ratio 1.90. 95%
confidence interval, l . l5-3.l. ' i .P =.01 ). than children living
on a block with no convenience stores on their block of resi-
dence ( n = 146).

DISCUSSION
This study examined the relationship between neighbor-

hood food stores and a child's body size. We found that in
the inner-city, minority community of East Harlem, New
York, presence of convenience stores on the block in which
a child resides is associated with increased risk for child-
hood obesity as measured by BMI. These findings are sup-
ported by Powell and colleagues.'^ who found that greater
availability of convenience stores in school zip codes was
significantly associated with higher BMI among 8th- and
lOth-grade students, and Morland and colleagues," who
demonstrated similar findings in adults.

Convenience stores provide ample opportunities for
children to purchase and consume energy-dense foods.
Several studies have reported that convenience stores lower
healthy food consumption among children. Timperio and
colleagues'^ found that among 5- to 6- and 10- to 12-
year-old Australian children, the more convenience stores
located close to a child's home, the lower the likelihood
of consuming fruit 2 or more times per day. Similar find-
ings have been reported for boys aged 10 to 14 years.^^

There are several limitations to our study in addition to
a small sample size, which we noted earlier. First, we
were interested in the food environment of the census block
in which a child resides. When studying the impact of the
food environment on BMI. it remains unclear wbat
geographic boundaries are most precise for examining
a child's rood habits. Geographic areas tbus far used in
research include the census block, census tract, zip code,
or defined "buffer" zones that are within walking distance
from the primary residence. Each of these geographic
boundaries has intrinsic limitations. By restricting analyses
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Store Type**

Conveniente
Stores
0
14-

Specialty Stores
0
1 +

Grocery Store.s
0
1

Supermarkets
0
1

^ast-food
Restaurants

0
1 +

Restaurants
0
1 +

No.

146
177

282
41

i l l
12

Mil
22

192
131

242
8i

Percentage Ot
Census Blocks

With Store
Availability

45
55

87
13

96
4

93
7

59
41

75
25

Table 2. Adjusted Odds Ratios of Child's Body Mass Index in Top Tertile
by Food-Store Availability*

ORt(95%CIi) P Value

I
1.90(1.15-3.15) .01

1
0.75(0..39-l.46) .40

1
0.88(0.30-2.56) .81

1
1.09(0.47-2.52) .84

1.11 (0.71-1.73) .65

I
L26 (0.74-2.14) .40

*Odds ratios adjusted tor gender, race/ethnicity, and family income.
**Food Store Counts by Block ((), I or 1 + ).
+0R = odds ratio.
tCl = confidence interval.

to the census block, we did not consider adjacency, that is,
food stores that were available on a neighboring block to
where a child resides. Still, it remains significant that
55% of the children in our .study had a convenience store
and 41% had a fast-food restaurant on the block in which
they reside.

Analysis restricted to the census block level provides
a limited assessment of the entire scope of food environ-
ment exposures in a child's day-to-day life. We did not
account for (1) exposures to food stores at different points
In the course of a child's day, that is, en route to and from
school and after-school activities, (2) individual behaviors,
including frequency with which children are purchasing
from store.s on their block of residence, or (3) quantity
and/or quality of purchases children are making at various
food stores.

To deepen our understanding of how food-store avail-
ability shapes a child's dietary behavior, further studies
are needed across ali racial/ethnic groups, socioeconomic
demographics, and geographic areas, including urban,
suburban, and rural settings to explain children's daily
travel, purchasing, and consumption patterns in relation-
ship to the local food environment. Factors to explore in
future research include what types of foods are available
in stores and how they are displayed, advertised, and
priced. These data would further enhance support for our
findings that suggest that children who live near conve-
nience stores may be at increased risk for obesity due to
increased exposure to unhealthy foods.

Interestingly, we observed no statistically significant
associations between a child's BMI and the number of

fast-food restaurants on a child's census block. Existing
studies that examined fast-food restaurant availability
report similar results." •̂ " One issue is the classification
of food stores, and it remains unclear which elements are
essential to defining food-store types.

In summary, we found that convenience stores located
on the census block in which a child resides may infiuence
a child's risk for obesity. This suggests that in addition to
interventions targeting individuals, there is a role for
community-level changes to address the obesity epidemic.
Every public health success of the past several decades has
employed a multifaceted approach. Novel approaches to
tackling obesity have targeted access to unhealthy snacks.
Some examples include eliminating vending machines
from schools, requiring fast-food restaurants to post calorie
counts, partnering with convenience stores to encourage
stocking low-fat milk, reducing prices on healthy food
items, and offering coupons to encourage shopping at
green markets. Longitudinal studies examining the influ-
ence of neighborhood food stores can inform multifaceted
obesity interventions that combine counseling families on
children's neighborhood food purchasing behaviors with
innovative food policy initiatives and urban planning that
promotes healthy communities.

Conclusions

The presence of convenience stores within the same
census block as a child's residence was associated with
a higher BMI percentile. Children living on a block with
1 or more convenience stores ( range, 1 -6) were more likely
to have a BMI perceniile in the top tertile (odds ratio 1.90.
95% confidence interval. 1.15-3.15, P = .0\) compared
with children having no convenience stores on their block.
This has potential implications for both child- and neigh-
borhood-level interventions with respect to childhood
obesity.
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