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Abstract

Background: A growing body of research has shown that disparities in resources,
including food stores, exist at the neighbourhood level and the greatest disparities
are seen in minority neighbourhoods, the same neighbourhoods at increased risk
of obesity and diabetes. Less is known about whether differences in availability of
resources by African American or Latino race/ethnicity exist within a single
minority community.

Objective: The present study examined whether census blocks either 75% African
American (AA) or 75% Latino (L) are associated with food store availability, as
compared with racially mixed (RM) census blocks, in East Harlem, New York.
Design/methods: A cross-sectional study utilising a walking survey of East Harlem
was performed. Food stores were classified into: supermarkets, grocery stores,
convenience stores, specialty stores, full-service restaurants and fast-food stores.
Results: One hundred and sixty-five East Harlem census blocks were examined;
17 were AA, 34 were L and 114 were RM. Of AA census blocks, 100% had neither
supermarkets nor grocery stores. AA census blocks were less likely to have
convenience stores (prevalence ratio (PR) = 0.25, 95% confidence interval (CD
0.07-0.86) compared with RM census blocks. In contrast, predominantly L census
blocks were more likely to have convenience stores (PR = 1.8, 95% CI 1.20-2.70),
specialty food stores (PR=3.74, 95% CI 2.06-7.15), full-service restaurants
(PR=1.87, 95% CI 1.04-3.38) and fast-food restaurants (PR =2.14, 95% CI

1.33-3.44) compared with RM census blocks. Keywords
Conclusions: We found that inequities in food store availability exist by race/ Food store availability
ethnicity in East Harlem, New York. This has implications for racial/ethnic dif- Race/ethnicity

ferences in dietary quality, obesity and obesity-related disorders. Inner-city neighbourhood

The fundamental cause of the rising obesity epidemic is
an imbalance between energy intake and energy expen-
diture’?. It is well documented that minority commu-
nities, specifically African Americans and Latinos, are at
high risk for obesity and its sequelae, and that low-
income neighbourhoods are at high risk’*. But what role
does neighbourhood play in this epidemic? A growing
body of research is examining dietary quality and risk for
obesity as it relates to the local food environment, defined
as the physical availability of food stores*™1°. Identifying
key differences in the local food environment may help
address the racial, ethnic and socio-economic disparities
in obesity-related health outcomes including diabetes,
cardiovascular health and mental health, to name a
few! 713,

Much like disparities seen in certain health outcomes,
often the most striking contrasts in the local food envir-
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onment are seen between low-income, minority com-
munities and more affluent, predominantly Caucasian
neighbourhoods'*'®. In an assessment of the prevalence
of supermarkets by neighbourhood wealth and race,
Morland et al. found four times fewer supermarkets
located in African American neighbourhoods than in
Caucasian neighbourhoods'’. In another report, zip
codes with higher proportions of African Americans were
found to have substantially fewer chain supermarkets
available and this relationship remained significant even
when adjusted for neighbourhood income'®. Studies from
the USA to Scotland, England and Australia have shown
that low-income neighbourhoods have a higher density
of unhealthy food sources, specifically fast-food restau-
rants'”?'. A study conducted in New Orleans, Louisiana
reported that predominantly black neighbourhoods have
2.4 fast-food restaurants per square mile compared with
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1.5 fast-food restaurants in predominantly white neigh-
bourhoods'®. Similarly, it has been shown that poorer
areas and non-Caucasian areas also have fewer fruit and
vegetable markets, bakeries, specialty stores and natural
food stores'®.

A basic understanding of the local food environment is
necessary for physicians and public health officials to
fully comprehend the supports and barriers that exist to
leading a healthy lifestyle in the communities they serve,
a critical first step in combating the obesity epidemic. A
recent study conducted by Horowitz et al. documented
the lack of availability of foods recommended for people
with diabetes in East Harlem, New York compared with
availability in the Upper East Side, an adjacent, more
affluent and predominantly Caucasian neighbourhood?*.
Based on this study it was reported that East Harlem has
fewer large food stores and fewer stores that carry
recommended food items; residents live with far more
undesirable stores close to their homes than residents of
the Upper East Side. Only 18% of East Harlem stores
carried all five recommended food items, as compared
with 58% of Upper East Side stores. This overwhelming
exposure to stores with limited stocks of fresh, healthy
foods has been referred to as a ‘toxic food environ-
ment'®. The implications of this include the need to
address factors in the local food environment at both the
individual level, when recommending dietary changes,
and the community level, when addressing deficiencies in
the local food environment.

Clearly, inequities by neighbourhood exist in the types
of food stores that are available. Why is this important?
Food store availability alone has been associated with
improved access to heart-healthy foods and ultimately
improved dietary quality. In one study, supermarkets had
two times the amount of heart-healthy foods (described
as low-fat and low-sodium) than neighbourhood grocery
stores and four times the number of these foods than
convenience stores*!. Moreover, the presence of a single
supermarket within a census tract was associated with a
32% increase in fruit and vegetable intake®. Dietary
quality influences risk for obesity, suggesting that food
store availability may play a role in the aetiology of
obesity. Morland et al. reported that while availability
of supermarkets is associated with decreased prevalence
of overweight and obesity, the availability of grocery
stores and convenience stores is associated with an
increased prevalence of overweight and obesity?°.

Interventions targeting the local food environment
have been shown to influence dietary intake. After pro-
vision of a large-scale retail store in Leeds, England,
access to fresh, healthy food choices increased sig-
nificantly and there was a corresponding increase in fruit
and vegetable consumption®’. Hence, the local food
environment may influence dietary intake and together
these factors may prove to be an important determinant
for obesity.
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The growing body of evidence thus suggests that food
stores, and more specifically racial/ethnic differences in
food store availability, are an important area to examine
with respect to furthering our understanding of racial
disparities in the obesity epidemic. While disparities in
food store availability of African American neighbour-
hoods as compared with Caucasian neighbourhoods have
been examined, less is known about the food store
availability of predominantly Latino areas. Thus the
present study examined whether census blocks of pre-
dominantly one race (African American or Latino census
blocks) were associated with the availability of food
stores, specifically supermarkets, grocery stores, con-
venience stores, specialty stores, full-service restaurants
and fast-food restaurants. This information could prove
useful in understanding the racial/ethnic differences in
dietary quality and subsequent risk for obesity.

Methods

Census blocks

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. This geographic area was
utilised because we were interested in describing the
food environment in closest proximity and thus most
conveniently located to where a person resides.

East Harlem is located in the north-east corner of
Manhattan, north of 96th Street, east of Fifth Avenue, and
bounded by the Harlem River on the northern and east-
ern border (see Fig. 1 below). We studied the two East
Harlem zip codes 10029 and 10035, where there are 248
census blocks. Of the 248 census blocks located in these
two zip codes, 165 were included in these analyses.
Eighty-three census blocks with no population (total
population = 0) were excluded from analysis because no
race/ethnicity data could be obtained for these areas.

Census 2000 variables on racial demographics were
downloaded in order to categorise census blocks as
>75% African American (AA), >75% Latino (L) or racially
mixed (RM). If blocks were neither African American nor
Latino, they were considered racially mixed, i.e. there was
no single ethnic group that was predominant in those
blocks. Only three census blocks that were >75% pre-
dominantly Caucasian (Census 2000) were grouped with
the racially mixed blocks for analysis.

Population density (total population/geographical
area) was calculated by extracting data on total popula-
tion and geographical area for each census block. Median
income and median rent were extracted from Census
2000 as a measure of neighbourhood wealth. Since these
data were available only at the level of census block
group (the next largest geographical area to the census
block), median income and median rent were imputed
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for census blocks based on racial composition and
incomes for corresponding census block groups (see
Statistical analysis).

Measurement of the local food environment

A comprehensive block-by-block walking survey of East
Harlem zip codes 10029 and 10035 was performed in
2004 by a single surveyor. Of the 405 food stores/food
service restaurants surveyed by walking, 99.98% were
geocoded to blocks using ArcGIS 8.3.

Using codes from the 2002 North American Industry
Classification System'”, food stores are defined as indus-
tries that retail food and beverage merchandise from fixed
point-of-sale locations. Food stores were classified into
the following categories based on the number of cash
registers and what was sold: supermarkets (four or more
cash registers), grocery stores (two or three cash regis-
ters), convenience stores (stores with one cash register
commonly referred to as bodegas or tienditas in East
Harlem) and specialty stores (stores selling primarily one
type of food item, e.g. fruit market, ice cream shop,
bakery). We also surveyed full-service restaurants and
fast-food stores, both local and national chains. As we
collected information only on stores from fixed point-of-
sales locations, transient sources such as mobile food
vendors were not included.

Independent variables

Neighbourhood wealth as measured by median income
and median rent at the block group level was considered
as a possible confounding variable, and therefore needed
to be included in the statistical model. Socio-economic
variables of median income and median rent were
available at the block group level, but not at the census
block level. Therefore, multiple imputation methods were
used to generate imputed values for income and rent at
the census block level®. This imputation was accom-
plished by concatenating the dataset for block group
(which contained variables on race, median income and
rent) and the dataset for block (which contained only the
variable race). Using the economic variables available at
the block group level, a model predicting median income
and median rent was used to impute values for the eco-
nomic variables at the census block level. The imputed
values at the census block level were used in the multi-
variate Poisson regression model. Because the imputed
socio-economic status variables were highly correlated,
only median household income was used as a covariate.

Dependent variables

Food stores and restaurants were measured as individual
counts (0,1,2,..., x). Models were run separately for each
type of food store/restaurant.
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Statistical analysis

Multivariate Poisson regression analysis was used to
examine the association between the number of food
stores and block racial composition®. Prevalence ratios
(PRs) and 95% confidence interval (CIs) were calculated
for each type of food store adjusting for block-level
median household income and population density.
Substituting median gross rent for median income did not
significantly affect the prevalence ratios. To adjust for
overdispersion, Poisson models included a scale para-
meter estimated by deviance divided by the degrees of
freedom. Indicator variables were created for each racial
category previously described, with racially mixed as the
reference. All analyses were performed in SAS version
9.1.3 (SAS Institute) using the GENMOD procedure.

Results

Figure 1 illustrates the East Harlem census blocks by race/
ethnicity and all food resources (food store and restaurant
locations) within East Harlem. Of the 165 East Harlem
census blocks that we examined, 17 were >75% AA, 34
were >75% L and 114 were RM. East Harlem census
blocks are clustered by racial characteristics as illustrated
in Fig. 1. Even in an already segregated city such as New
York, East Harlem itself is racially segregated. For exam-
ple, 99% of AA census blocks were located adjacent to
another predominantly AA census block. Food stores and
restaurants are depicted in their respective locations.

Table 1 illustrates the demographics of the East Harlem
census blocks that were included for analysis as defined
by racial/ethnic predominance. This includes the mean
population, area, population density (persons/sq km),
median gross rent and median household income of the
census blocks that were identified as predominantly AA, L
and RM, and all East Harlem census blocks. The total
population of East Harlem, according to the 2000 Census,
was 117743 of whom 88% were Hispanic or African
American. Compared with the population density of AA
census blocks, L blocks are 50% more dense and RM
blocks are 2.5 times as dense in population. As noted in
Table 1, 76% of the AA census blocks had no food stores
present. In contrast, 15% of L census blocks and 40% of
the RM census blocks had no food stores.

Table 2 describes income- and population density-
adjusted PRs for food store availability by racial compo-
sition of the census block. In 2004, the local food
environment of East Harlem, New York consisted of 405
food stores and food service places including nine
supermarkets, eight grocery stores, 168 convenience
stores, 34 specialty stores, 56 full-service restaurants and
130 fast-food restaurants (see Table 2). Of note, con-
venience stores were the predominant food store type in
East Harlem.
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ﬁ Supermarkets (9)
A Grocery stores (8)
®  Other food resources (388)
> 75% racially mixed (114)
> 75% Latino (34)
l:l > 75% African American (17)

|:| East Harlem zip codes

Fig. 1 East Harlem census blocks by race and food resources (food stores and restaurants)

As seen in Table 2, 100% of AA census blocks had
neither supermarkets nor grocery stores. Predominantly
AA census blocks were less likely to have convenience
stores (PR =0.25, 95% CI 0.07-0.86) as compared with
RM census blocks. In contrast, predominantly L census
blocks were more likely to have convenience stores
(PR=1.80, 95% CI 1.20-2.70), specialty food stores
(PR =3.74, 95% CI 2.06-7.15), full-service restaurants
(PR=1.87, 95% CI 1.04-3.38) and fast-food restaurants
(PR =12.14, 95% CI 1.33-3.44) as compared with RM
census blocks.
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Discussion

Our results indicate that inequities exist in the availability
of food stores of predominantly African American and
Latino census blocks as compared with racially mixed
census blocks all within the minority, low-income
neighbourhood of East Harlem, New York. Our findings
are supported by other researchers who have reported
that predominantly African American neighbourhoods
have lower supermarket availability at both the census
tract level and the zip code level'®1%2° Consistent with
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Table 1 Characteristics of census blocks by racial predominance
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75% African American 75% Latino 75% racially mixed All blocks
(N=17) (N=234) (N=114) (N=165)
Characteristic Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Population 249 (211) 463 (317) 782 (685) 661 (620)
Area (sq km) 0.022 (0.024) 0.014 (0.004) 0.020 (0.013) 0.019 (0.013)
Population density (persons/sq km) 20006 (17 394) 32129 (18511) 53057 (125942) 45339 (105695)
Median gross rent* ($3US per month) 470 (221) 506 (269) 535 (315) 522 (298)
Median household income* ($US per 23261 (12 085) 20058 (12 275) 26958 (19 872) 25155 (18189)
annum)
n (%) n (%) n (%) n (%)

Census blocks with no food stores 13 (76.47) 5 (14.71) 46 (40.35) 64 (38.79)

SD - standard deviation.
*Imputed values.

Table 2 Income- and population density-adjusted* prevalence ratios for food store availability by race/ethnicity of census blocks

75% African American (N=17)

75% Latino (N = 34) 75% racially mixed (N=114)

Industry group n P PR (95% ClI) n P PR (95% CI) n P PR (95% CI)
Food stores
Supermarkets (N=9) 0 0 - 3 0.09 1.49 (0.68-3.24) 6 0.05 1.00 (referent)
Grocery stores (N = 8) 0 0 - 1 0.03 0.61(0.20-1.86) 7 0.06 1.00 (referent)
Convenience stores (N = 168) 4 0.24 0.25 (0.07-0.86) 58 1.71 1.80 (1.20-2.70) 106 0.93 1.00 (referent)
Specialty food stores (N = 34) 1 0.06 0.42 (0.07-2.45) 18 0.53 3.74 (2.06-7.15) 15 0.13  1.00 (referent)
Food service
Full-service restaurants (N=56) 1 0.06 0.19 (0.02-1.41) 19 0.56 1.87 (1.04-3.38) 36 0.32  1.00 (referent)
Fast-food restaurants (N = 130) 4 0.24 0.34 (0.09-1.22) 49 1.44 2.14 (1.33-3.44) 77  0.68 1.00 (referent)

n — number of food stores or food service places; P — prevalence of food stores or food service places; PR — prevalence ratio; Cl — confidence interval.

*All models adjusted for population density and median household income.

these reports, we found that predominantly African
American census blocks were less likely to have food
stores located most convenient to where a family resides
as compared with the racially mixed census blocks. In
fact, none of the predominantly African American census
blocks in East Harlem had supermarkets or grocery stores
and this relationship remained even after controlling for
median income, median rent and population density.
Moreover, African American census blocks had fewer
convenience stores, the predominant food store type in
East Harlem, as compared with racially mixed census
blocks.

While several studies have noted the stark contrasts
between African American neighbourhoods and pre-
dominantly Caucasian neighbourhoods, this is one of the
few studies to examine the food availability of Latino
census blocks. This study demonstrates that in East
Harlem, New York, predominantly Latino census blocks
have more food stores in general than racially mixed
census blocks, a stark contrast to our findings in African
American census blocks.

Obesity rates, defined by a body mass index of 30 kgm
or greater (~301b overweight), are similar for East Harlem
minority residents: 34% for African American residents
and 33% for Latino residents, in stark contrast to 18% for
white residents®®. Hence, further research is needed to

2
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examine how cultural factors specific to African Americans
and Latinos influence behaviour—environment interactions
and subsequent risk for obesity. These factors include
stores utilised, frequency of food shopping, types of foods
purchased, and consumption of meals prepared inside or
outside the home. A study of restaurant and food shop-
ping selections among Latino women in Southern Cali-
fornia noted two trends®. Latino women living in the USA
for a longer period reported frequent visits to fast-food
restaurants, citing lower cost of food, proximity and
options for children (both menu options and play space
availability) as reasons why they preferred eating at fast-
food restaurants. In contrast, single women, women with
more people to feed and women with lower degrees of
acculturation reported shopping regularly in food stores
with less healthy options. The authors concluded that
acculturation may influence whether Latinos are comfor-
table shopping in large supermarkets where ethnic foods
are less likely to be found, possibly due to language
barriers or perhaps due to concerns about cost. Since we
are examining only community-level factors and not
individual-level factors, it is beyond the scope of our study
to suggest the implications of our findings with respect to
diet and risk for obesity and obesity-related complications.
However, this is the first step towards improving our
understanding of how inequities in food availability play a
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role in disparities in health-related outcomes. We plan to
further evaluate racial/ethnic differences in types of food
stores and restaurants frequented by East Harlem families
in order to determine whether density and proximity of
food stores influence utilisation, dietary quality and sub-
sequent risk for obesity. Further studies are needed in a
diversity of settings (urban, suburban and rural) in varying
racial/ethnic groups across all socio-economic demo-
graphics in order to deepen our understanding of how the
local food environment shapes dietary behaviours.

There are several limitations to this study. First, we
were interested in the food environment in closest
proximity to where a family resides and of greatest con-
venience to the family. We did not consider adjacency,
i.e. whether food stores were present on a neighbouring
block to where a family resides. Still, it remains significant
that not one of the African American census blocks,
clustered geographically, had a supermarket or grocery
store while Latino blocks had more food stores in general
as compared with racially mixed blocks.

When studying the impact of the food environment on
dietary quality, it is unclear what geographic boundaries
are most relevant in urban, densely populated areas such
as East Harlem, New York. We chose to examine the
geographical unit representing the smallest shopping
distance for residents. Existing studies have examined the
food environment at the census tract level and at the zip
code level®®*? One study examined the relationship
between various measures of food store access and
household fruit and vegetable use among participants in
the Food Stamp Program®’. Distance from home to food
store was inversely associated with fruit use by house-
holds. Similar patterns were seen with vegetable use,
although associations were not significant. This suggests
that smaller geographic areas of analysis may be more
relevant in low-income, minority communities, although
how small a geographic area remains to be determined.

These findings have the potential to elucidate the
mechanism by which neighbourhood-level factors influ-
ence behavioural patterns, dietary quality and subsequent
risk for obesity and obesity-related health outcomes.
Several reports have been published demonstrating the
constraints in daily activities including food shopping that
low-income families face due to transportation difficul-
ties, thus suggesting that convenience is a factor that
influences where a family shops®*°. Supermarkets often
carry low-cost foods and offer a greater selection of fresh,
healthy food items; yet African Americans are unlikely to
have these food stores located on their block (at the
census block level) as well as at the census tract and zip
code level?*32, This suggests that African Americans must
travel further to shop at such stores and this may in part
account for disparities in health outcomes.

This relationship is complex however. Predominantly
Latino census blocks had more food stores of all types,
yet Latinos are also at increased risk for obesity compared
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with their Caucasian counterparts. Further research is
needed to fully elucidate the exact mechanism by which
the local food environment influences shopping patterns
and hence dietary quality.

Further limitations include use of a 75% threshold level
for defining census blocks by race/ethnicity. Other
studies have used more or less stringent thresholds and
the method by which one defines racial/ethnic pre-
dominance may influence food store counts. Further-
more, in an in-depth examination of a single New York
City neighbourhood, specifically East Harlem, we have
contrasted African American and Latino census blocks
with racially mixed census blocks. While it is uncommon
to contrast minority groups with one another, it was
interesting to find that disparities are seen in food store
availability by race/ethnicity even in a single minority
community.

This study supports previous work on the local food
environment and the importance of considering food
availability both in counselling families in the clinical
setting and in the development of obesity-related public
health interventions. Neighbourhood-level interventions
that have already been adopted include elimination of
soda machines from schools nationwide®”| stocking low-
fat milk and snack size packages of pre-sliced apples and
carrots in New York City convenience stores/ bodegas™™>,
and eliminating trans fats from restaurants and fast-
food chains in major cities in the USA™. These are all
instances where policy enforced community-level chan-
ges that promote a healthier lifestyle. Many of the major
successes in public health have required targeting both
individual- and community-level changes, as seen in
recent trends in smoking cessation and childhood lead
poisoning. This is in keeping with the epidemiological
triad, which stresses the need to target three points of a
triad (the host, the agents and vector) and the environ-
ment, in order to eliminate an epidemic*!. When applied
to the obesity epidemic, it emphasises a need for both
individual- and population-level approaches. In this way,
it more clearly illustrates the role of health professionals,
the food industry and government policy-makers in
treatment and prevention strategies, including those
aimed at modifying the obesogenic environment. Our
findings suggest that existing policies on the siting of
stores in minority neighbourhoods is one area that must
be furthered explored. In order to reverse the alarming
trend in obesity in the USA we must begin to think
about community-level changes that promote healthier
lifestyles.

Conclusions
In examining food store availability by African American

and Latino race/ethnicity at the census block level, we
found that inequities exist in food store availability within
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the inner-city community of East Harlem, New York.
These findings were independent of median income,
median rent and population density. This has potential
implications for racial/ethnic differences in dietary quality
and associated health outcomes including obesity and
obesity-related disorders such as diabetes, cardiovascular
health and mental health. A better understanding of how
neighbourhood-level factors influence dietary quality is
essential to (1) inform interventions and guide evidence-
based policy changes that may reduce obesity in
predominately minority and urban communities and
(2) ultimately improve the state of the environment and
the health of children, families and communities at large.
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