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Where’s the Kale? Environmental Availability of Fruits
and Vegetables in Two Racially Dissimilar Communities

Edith M. Williams, Bamidele O. Tayo, Beverly McLean, Ellen Smit,
Christopher T. Sempos, and Carlos J. Crespo

ABSTRACT

Minority communities across the United States have limited numbers of stores that offer a variety of fruits
and vegetables, creating major barriers to good eating habits and nutritional practices among minority
groups such as African Americans. Factors like environmental availability of healthy food options have
not been fully investigated as possible sources of current cross-population differences in disease. The pres-
ent study examined whether a predominantly African American neighborhood had disproportionately
less availability of fruits and vegetables than a predominantly non-Hispanic White neighborhood. Avail-
ability was judged on the bases of the types of stores available in each community and the specific types
of fruits and vegetables made available in each store. The availability of fruits and vegetables in the food
stores of each community was assessed by physically canvassing neighborhood food stores and taking a
census of available fruit and vegetable items based on a list of fruits and vegetables derived from the
DASH diet. The predominantly African American community under study had fewer varieties of fresh
fruits and vegetables and fewer stores offering larger varieties of fruits and vegetables. Reduced choice
to purchase fruits and vegetables among minority populations potentially increases health disparities. Im-
proving local food environments is one important strategy to increase access to a healthy diet in minor-

ity communities.

INTRODUCTION

MINORITY COMMUNITIES ACROSS the United States have
poorly developed food distribution systems. Limited
numbers of stores and other food outlets that offer a vari-
ety of healthy food options have created major barriers to
good eating habits and nutritional practices among resi-
dents of poor and nonwhite communities. There has been
growing recognition of the connection between disparities
in nutritional status across racial/ethnic lines and options
minority communities have for grocery purchases.!

A healthy and nutritional diet is a key component in
addressing the health problems of minorities, particu-
larly for African Americans. Several studies have shown
that adverse dietary patterns are related to a worsened
health profile among African Americans, compared to
Whites, for diseases such as obesity, hypertension, dia-
betes, coronary heart disease (CHD), and certain types of
cancer. A substantial body of clinical and epidemiologi-
cal evidence shows many common links between diet
and disease. Several studies have shown that a diet rich
in vegetables and fruit protects against cardiovascular
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disease, obesity, and diabetes. The results of the Dietary
Approaches to Stop Hypertension (DASH) trials suggest
that a diet rich in fruits and vegetables can substantially
lower blood pressure and provide an additional nutri-
tional approach to the prevention and treatment of hy-
pertension. This was particularly true among African
Americans.?

Although such studies suggest that a lack of access to
healthy food is another type of health disparity, few stud-
ies have investigated the location, characteristics (e.g.,
type of store, what sold, prices) and number of food
stores in minority communities, and the availability of
food stores in the immediate local environment offering
a variety of fruits and vegetables has not been extensively
investigated as an environmental factor possibly con-
tributing to current cross-population differences in dis-
ease. Therefore the purpose of this study was to de-
termine whether a predominantly African American
neighborhood had less availability of fruits and vegeta-
bles than a predominantly White neighborhood based on
what was offered in each community’s corresponding
food outlets.?

WILLIAMS ET AL.
METHODS

The current study was approved by the Health Sciences
Institutional Review Board (IRB) at the State University
of New York at Buffalo. Consent was not required since
human subjects were not involved. However, store own-
ers were informed of the purpose of store surveillance.
The present study was designed to evaluate whether food
stores in a predominantly African American community
offered fewer varieties of fruit and vegetables than food
stores in an adjacent predominantly White community.
The data collected describe the food stores at one point
in time, showing a cross-sectional availability of fruit and
vegetable items in the stores.

Study population

The aim of this study was to compare the availability
of fruits and vegetables across racial/ethnic lines. Two
communities were selected that were geographically sim-
ilar so as to rule out geographical variation as a potential
predictor of store location and characteristics. Both com-
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munities were located in Erie County, New York, directly
adjacent to each other. The two communities were geo-
graphically characterized by zip codes 14226 and 14215.
Descriptions of the communities were based on the fol-
lowing characteristics: racial/ethnic minority concentra-
tion, sex, age, educational attainment, employment status,
income, poverty, housing environment, and household
characteristics (ownership, rentals, size of household,
tenure, vacancy). Demographic and housing characteris-
tics for each community were obtained from the US Cen-
sus Bureau (2000).*

Food stores

Since the primary aim of the study was to investigate
the availability of fruits and vegetables in two com-
munities, stores were included that sold fruits and
vegetables, and were limited to the places where neigh-
borhood residents were most likely to purchase gro-
ceries and other household needs on a regular basis.
Previous studies have found that both supermarkets
and smaller neighborhood stores serve as major food
shopping outlets for households. Therefore food stores
considered grocery stores, supermarkets, and conve-
nience stores were classified according to the North
American Industrial Classification System (NAICS) de-
finitions.5

Within the food and beverage category, however, su-
permarkets are not distinguished from other grocery
stores. For this reason, NAICS codes 44510 and 44511 and
their corresponding definitions were modified to de-
scribe the various types of food stores located in each tar-
get community. Supermarkets were defined as large, cor-
porate-owned chain stores and grocery stores were
defined as smaller, non-corporate owned food stores.
Corner stores were defined as even smaller, mom and
pop type food stores, usually located on corners of resi-
dential streets, which is consistent with previous studies
of the local food environment. We created an “other” cat-
egory for those stores that did not exactly match the
NAICS or modified definitions. For example, the Buffalo,
NY area boasts a chain of convenience stores that offer a
line of food products that one would expect from a gro-
cery store, based on NAICS criteria. This particular string
of convenience stores is owned and operated by a major
supermarket chain that makes some of their products
available in these smaller food stores. To avoid the sub-
jectivity involved in attempting to place such stores in
one category when they meet the criteria of more than
one classification, a separate category was created. A list
of stores was generated using the phone book and phys-
ical inspection of each target community. Ultimately, 51
food stores were identified for the study: 10 in Commu-
nity A (zip code 14226) and 41 in Community B (zip code
14215).6

Assessment tool

The DASH trials list of foods was used to create a tool
that would enable us to assess whether the food stores
carried the fruit and vegetable items provided as part of

a dietary intervention to lower blood pressure in a pop-
ulation at risk for hypertension. The assessment tool
(Fig. 1) included 15 fruit types and 16 vegetable types,
which were further categorized into fresh, canned, and
frozen varieties. Therefore, there were a total of 93
possible fruit and vegetables types. Since the variety of
fruits and vegetables, and not the variety of brand names
of the same item, was the information relevant to the
aims of the study, data on brand names were not col-
lected.”

4US Bureau of the Census. “Profile of General Demographic
Characteristics for Zctas 14215 and 14226.” US Bureau of the Cen-
sus, 2000.
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American Journal of Hypertension 13 (2000): 949-55; Karanja,
NM, E Obarzanek, P-H Lin, ML McCullough, KM Phillips, JF
Swain, CM Champagne, KP Hoben, and DASH Collaborative
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Trial.” Journal of the American Dietetic Association 99 (1999):
519-527; Obarzanek, E, FM Sacks, WM Vollmer, GA Bray, ER
Miller, P-H Lin, NM Karanja, MM Most-Windhauser, T]
Moore, JF Swain, CW Bales, MA Proschan, and DASH Research
Group. “Effects on Blood Lipids of a Blood Pressure-Lowering
Diet: The Dietary Approaches to Stop Hypertension (Dash)
Trial.” American Journal of Clinical Nutrition 74 (2001): 80-89;
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Assessment Form
Store name: Address: Zip Code:
Date and time visited:
Square footage: NAICS code:
Fruits Vegetables
Fresh Canned Frozen Fresh Canned Frozen
Citrus: Solanaceae:
orange bell pepper
lemon potato
grapefruit Allium:
Berries: onion
strawberry Cruciferous:
blueberry cauliflower
Temperate: broccoli
pear cabbage
apple Deep yellow/orange:
peach squash
Melons: sweet potato
watermelon Green leafy:
cantaloupe kale
honeydew lettuce
melon collard greens
Tropical: spinach
banana Umbellifereae:
pineapple carrot
Night shade: celery
tomato Leguminous:
Mixtures: green bean
fruit cocktail peas
Others:

FIG. 1. Assessment form

Data collection

The non-participant observer approach was employed
to investigate each food store’s selection of fruits and veg-
etables. Briefly, we physically went into each store and
documented what they had available without purchasing
anything. Of the 51 original food stores, three stores were
padlocked during posted business hours, even after sec-
ond and third attempts. Two stores were added during
the course of the study because they were erected in the
time period between the study’s design and implemen-
tation, two stores that were originally identified were
closed down or moved at the time of store visits, and one
store manager refused to be included in the study, bring-
ing the total number of stores visited to 47.8

Statistical analysis

Data from this study fell into both categorical and con-
tinuous categories in that food stores were classified ac-
cording to four categories and the number of fruit and
vegetable types was measured on a continuous numeric
scale. Descriptive statistics were used to describe, orga-
nize, and summarize data on each community and their
respective local food environments (see Table 1). To fur-
ther describe the local food environments of each com-
munity, measures of central tendency were computed at
both the community and food store level. Fruit and veg-

etable means were calculated as the total number of items
in each fruit/vegetable category divided by the number
of stores. Means were calculated for each type of store
and done as an aggregate according to community. Be-
tween communities comparisons were performed using
independent samples t-tests to investigate differences in
availability of fruits and vegetables based on the zip code
where the store was located (see Table 2). Inferential sta-
tistics were used to draw conclusions about differences in
the availability of fruits and vegetables (whether fresh,
canned, or frozen) between communities. Analysis of
variance (ANOVA) was used to evaluate both the main
effects of zip code and store type and the interaction of
zip code and store type with regard to availability of fruits
and vegetables (see Table 3). The SAS General Linear
Model procedure (PROC GLM) was used to perform a
two-way ANOVA model to study the effects of the two
factors (region and store type) separately and together via
interaction term on the means of the fruit and vegetable
types. Significance of findings was determined at a level
of p =0.05.

8Bailey, DM. Research for the Health Professional: A Practical
Guide. 2nd ed: F.A. Davis Company, 1997.

Bailey, DM. Research for the Health Professional: A Practical
Guide.
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TaBLE 1. HOUSING AND DEMOGRAPHIC CHARACTERISTICS OF STUDIED COMMUNITIES

Community A Community B

Characteristics (14226) (14215)
Total population 29,382 44,484
Racial/ethnic minority concentration

% White alone 88 22.7

% Black or African American alone 59 72.3
Age

Median age in years 39.6 31.6
Sex

% Female 53.7 54.8
Educational attainment

% No schooling 0.32 0.78

% Less than high school 7.8 194

% High school diploma 20 30.7

% Some college 18.2 24.5

% College degree 314 18.8

% Graduate and beyond degree 22.4 5.8
Employment in civilian labor force

% Unemployed 44 9.9

% Employed 95.6 90.1
Household income

Median income in dollars $46,380 $27,338
Poverty

% Household income below poverty level 7.8 22.6

% Household income at or above poverty level 922 77.4

% Receive public assistance 2 9.2
Housing value

Median value of housing units in dollars $93,600 $52,500
Tenure

% Owner-occupied housing units 73.3 54.0

% Renter-occupied housing units 26.7 46.0
Occupancy

% Vacant housing units 3.7 11.8
Vehicles available to household

% 0 Vehicles 8.1 23.8

% 1 Vehicle 41.0 471

% 2 or more Vehicles 50.9 29.2

Source: U.S. Bureau of the Census, Census 2000.

RESULTS

Community A, which is the area with zip code 14226,
is a suburban community with a total population of 29,382
people. According to year 2000 US Census data, 88 per-
cent of its residents are White and five percent are Black.
Community B, which is separated from Community A by
just a street, is the area with zip code 14215. Community
B has a total population of 44,484 people. Black residents
make up 72.3 percent of its population and 22.7 percent
are White. Table 1 summarizes the neighborhood charac-
teristics of each community. The median household in-
come in Community A is nearly double what it is in Com-
munity B ($46,380 vs. $27,338). The median value for
owner-occupied housing units in Community B is
$52,500, and nearly twelve percent of the housing units
in this area are vacant. The median value for owner-oc-
cupied housing units in Community A is $93,600, and
only four percent of the housing units in this community
are considered vacant. Table 1 shows that both commu-
nities have similar distributions of family and non-fam-

ily households, but the majority of housing units in Com-
munity A are owner-occupied (73.3 percent), while there
is a 50/50 mix of renters and owners in Community B.1

Table 2 outlines the mean number of fruit and vegetable
types available in each community. Mean values represent
the average number of food items available in the specific
category (fresh fruits, frozen vegetables, etc) across all store
types in the corresponding community. Food stores in the
predominantly African American community generally of-
fered fewer varieties of fruit and vegetables than food
stores in the predominantly White community. This find-
ing was statistically significant in the categories of fruits
and vegetables overall (p = 0.02), all fruits (p = 0.01), fresh
fruits (p = 0.02), canned fruits (p = 0.02), all vegetables
(p = 0.05), and fresh vegetables (p = 0.01).

Trends of higher fruit and vegetable availability in
Community A were driven by the types of food stores in
each community. Community A had a total of 11 food

10US Bureau of the Census. “Profile of General Demographic
Characteristics for Zctas 14215 and 14226.”



40

WILLIAMS ET AL.

TABLE 2. T-TEST COMPARING AVAILABILITY OF FRESH, CANNED, AND FROZEN FRUITS AND VEGETABLES IN A
PREDOMINANTLY Brack CoMMuNITY (COMMUNITY B) WiTH A PREDOMINANTLY WHITE COMMUNITY (COMMUNITY A)

Community A
Zip code 14226

Population 29,382

Community B
Zip code 14215
Population 44,484

Stores 11 Stores 36

Fruit and vegetable types Mean SD Mean SD Sig.
Fruits and vegetables 30.55 19.21 14.5 9.7 0.021
Fruits 13.73 7.27 6.53 3.8 0.009
Fresh fruits 5.64 4.95 1.31 1.89 0.016
Canned fruits 7.09 2.39 5.08 2.01 0.023
Frozen fruits 1 141 0.14 0.54 0.074
Vegetables 16.82 12.76 7.97 6.21 0.047
Fresh vegetables 8.18 6.49 1.92 2.58 0.01
Canned vegetables 5 29 4.39 1.74 0.519
Frozen vegetables 3.64 4.37 1.67 2.75 0.182

SD, standard deviation; Sig., significance/p-value.
Equal variances not assumed

stores; three supermarkets, two grocery stores, two cor-
ner or convenience stores, and four stores classified as
“other.” Community B had a total of 36 food stores, which
included one supermarket, seven grocery stores, 26 cor-
ner or convenience stores, and two stores classified as
“other.” Table 3 outlines the differences among the four
types of food store included in analysis (e.g., supermar-
kets, grocery stores, corner or convenience stores, and
other), according to fruit and vegetable category and zip
code. Fruit and vegetable means according to store type
were significantly different from each other in all cate-
gories except fresh and canned fruits in Community A.
Multiple comparison t-tests showed that supermarkets
were the store type significantly different from other store
types in all instances (p values ranging from < 0.01 to
0.04). Supermarkets, which offered the largest varieties of
fruit and vegetable types, were more abundant in Com-
munity A than in Community B.

Additionally, store types offering the most types of
fruits and vegetables (e.g., supermarkets and grocery
stores) offered less fruit and vegetable types in Commu-
nity B as compared to Community A. For example, gro-
cery stores in Community A on average offered seven va-
rieties of fresh fruit while grocery stores in Community
B on average offered two varieties of fresh fruit. Table 3
shows that the effect of zip code on store was statistically
significant in the categories of fresh fruits and vegetables
(p = 0.03) and canned vegetables (p = 0.04) in grocery
stores. Identical store types in both zip codes were not
significantly different from each other in the categories of
canned fruits, frozen fruits, total fruits, frozen vegetables,
total vegetables, and total fruits and vegetables.

DISCUSSION

In summary, food stores in a predominantly African
American community (Community B) offered fewer va-
rieties of fresh fruit and vegetables compared with food
stores in a bordering predominantly White community
(Community A). Additionally, food stores with fewer va-

rieties of fruit and vegetables were more prevalent in
Community B compared with Community A. This dif-
ference was observed among the four levels of store type
(e.g., supermarkets, grocery stores, corner or convenience
stores, and other). Community B had a lower prevalence
of the stores that offered the largest fruit and vegetable
varieties than Community A.

Our findings of only one supermarket in Community
B with a population of 44,484 residents compared with
three such stores in Community A with a population of
29,382 residents is consistent with existing literature that
suggest that poor and predominantly Black communities
have less access to healthy food sources and a variety of
healthy food options. Moreover, the results also suggest
the importance of including characteristics of the local
food environment into future studies to gain a better un-
derstanding of barriers to healthy eating.!!

This study offered a low-cost method for assessing a
community’s nutritional environment. The assessment
tool created is a fairly crude estimate of the availability
of fruits and vegetables in food stores and may introduce
observer bias. However, this simple assessment method
clearly provides an image of disparity. Additionally,
physical canvassing of communities is a strength of the
study as it ensured that even unofficial businesses, which
may not be listed in the phone book, have the chance to
be included. At the same time, stores could have been

"Morland, K, S Wing, A Diez-Roux, and C Poole. “Neigh-
borhood Characteristics Associated with the Location of Food
Stores and Food Service Places.”: 23-29; Yen, IH and GA Kaplan.
“Neighborhood Social Environment and Risk of Death: Multi-
level Evidence from the Alameda County Study.”: 898-907;
Sloane, DC, AL Diamant, LB Lewis, AK Yancey, G Flynn, LM
Nascimento, W] McCarthy, J] Guinyard, MR Cousineau, and
REACH Coalition of the African American Building a Legacy of
Health Project. “Improving the Nutritional Resource Environ-
ment for Healthy Living through Community-Based Participa-
tory Research.” Journal of General Internal Medicine 18 (2003):
568-75; Macdonald, L, S Cummins, and S Macintyre. “Neigh-
bourhood Fast Food Environment and Area Deprivation-Substi-
tution or Concentration?” Appetite 49, no. 1 (2007): 251-54.
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TABLE 3. MULTIPLE COMPARISONS T-TEST COMPARING AVAILABILITY OF FRESH, CANNED, AND
FrozeN Fruits AND VEGETABLES IN EACH STORE TYPE IN A PREDOMINANTLY BLAack COMMUNITY
(Community B) witH A PREDOMINANTLY WHITE COMMUNITY (COMMUNITY A)

Community A
Zip code 14226, population 29,382

Corner/
Store types Supermkt Grocery convenient Other
(n=3) (n=2) (n=2) (n=4)
Fruit and vegetable types ~ Mean (SD) ~ Mean (SD) Mean (SD)  Mean (SD) F (p-value) Sig Diff
Fruits and vegetables 58 (4) 30 (1) 11 (4) 21 (8) 37 (<0.01)  Supmkt
Fruits 23 (7) 12 (3) 7 (1) 11 (3) 8 (0.01) Supmkt
Fresh fruits 12 (4) 7 (1)* 0 (0) 4 (2) 9 (<0.01)  Supmkt
Canned fruits 9 (1) 5 (5) 7 (1) 7 (1) 2 (0.15) NA
Frozen fruits 2 (2) 1(1) 0 (0) 1(D) 2 (0.26) NA
Vegetables 35 (3) 18 (4) 4 (2) 10 (5) 30 (<0.01)  Supmkt
Fresh vegetables 16 (1) 12 (3)* 0 (0) 5(3) 20 (<0.01)  Supmkt Grocery
Canned vegetables 9(2) 4 (2)* 4(2) 4 (1) 9 (0.01) Supmkt
Frozen vegetables 10 (2) 2 (3) 0 (0) 2 (1) 21 (<0.01)  Supmkt
Community B
Zip code 14215, population 29,382
Corner/
Store types Supermbkt Grocery convenient Other
m=1) n=7) (n=25) (n=2)

Fruit and vegetable types ~ Mean (SD) ~ Mean (SD)  Mean (SD)  Mean (SD)  F (p-value) Sig Diff
Fruits and vegetables 50 (NA) 21 (5) 11 (6) 25 (2) 21 (<0.01)  Supmkt
Fruits 19 (NA) 8 (2) 5 (3) 12 (1) 13 (<0.01)  Supmkt
Fresh fruits 8 (NA) 2 (1)* 1) 5(1) 18 (<0.01)  Supmkt Other
Canned fruits 8 (NA) 6 (1) 5(2) 7 (0) 3 (0.04) NA
Frozen fruits 3 (NA) 0.3 (0.5) 0 (0) 0 (0) 66 (<0.01)  Supmkt
Vegetables 31 (NA) 13 (4) 5 (4) 13 (3) 23 (<0.01)  Supmkt
Fresh vegetables 13 (NA) 3 (1)* 1(1) 6 (1) 32 (<0.01)  Supmkt Other
Canned vegetables 8 (NA) 6 (1)* 4 (1) 4 (0) 7 (<0.01)  Supmkt
Frozen vegetables 10 (NA) 4 (3) 1) 4 (2) 13 (<0.01)  Supmkt

SD, standard deviation; n, number of food stores; NA, not applicable.
Sig Diff, store types significantly different in multiple comparison t-test.
*Identical store types significantly different according to zip code.

missed by just using the phone book and a physical in-
spection to search for them. Physical inspection of stores
could have also introduced the possibility of observer
bias. The time spent assessing stores could have varied
based on the level of personal comfort on the part of the
investigator, which could mean that each store wasn’t as-
sessed with the same level of scrutiny. To reduce the level
of bias, the investigator was encouraged to request assis-
tance from store management if necessary or return to the
store at another time if attention to detail was compro-
mised in any way.

Future studies are needed that include a wider geo-
graphic area and examine store inventory lists and turn-
over of products. It may also be useful to include other
potential indicators of availability and access to fruits and
vegetables, such as average distances from homes to food
stores, availability of vehicle to household, modes of
transportation, accessibility to public transportation,
neighborhood crime rates adjacent to food stores, price,
and quality of available fruits and vegetables. It is recog-

nized that we can’t be certain that people living in a given
neighborhood actually do their food shopping there, and
without a determination of where residents actually shop
we can not rule out the possibility that residents of Com-
munity B do their food shopping in Community A. How-
ever, the importance of this study’s findings that a
disparity did exist with respect to the availability of
healthy foods in bordering communities of differing
racial/ethnic composition reinforced previous studies
that have documented relationships between food avail-
ability and health status at the aggregate and individual
level.12

2Morland, K, S Wing, and A Diez-Roux. “The Contextual Ef-
fect of the Local Food Environment on Residents’ Diets: The Ath-
erosclerosis Risk in Communities Study.”: 1761-67; Morland, K,
AV Diez-Roux, and S Wing. “Supermarkets, Other Food Stores,
and Obesity: The Atherosclerosis Risk in Communities Study.”:
333-39; Wrigley, N, D Warm, and B Margetts. “Deprivation, Diet,
and Food Retail Access: Findings from the Leeds ‘Food Deserts’
Study.” Environment & Planning A 35, no. 1 (2003): 151-88.
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CONCLUSIONS

Our results indicate that fruits and vegetables were
available to both communities. However, the minority
community had fewer varieties, especially fresh fruits and
fresh vegetables, available to them and thus fewer options
for incorporating these into their diets. We also found a
lower proportion of supermarkets in the minority com-
munity. It is unfortunate that since 1992, when Congress
reported on the “Urban Grocery Gap,” this problem still
exists, which shows that we have not come very far in
solving this problem. The free market is not working to
get healthy foods into the neediest communities. Grocers
understand that the money to be made is in the wealth-
ier communities; therefore, they limit choice and selection
in areas where they know they won’t make as much
money. While observational and anecdotal data support
this apparent disparity, it is important that such envi-
ronmental inequalities be objectively studied and re-
ported in the literature. Policy makers and healthcare pro-
fessionals can use this data to generate the next steps in
developing a research agenda that will address and elim-
inate this disturbing phenomenon.
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