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Abstract

Environmental approaches to the obesity problem in the US have garnered favor due to growing evidence that changes to

the environment are at the root of the epidemic. Low-income urban neighborhoods, where obesity rates are

disproportionately high, typically lack supermarkets yet have a high density of small food stores. This may increase the risk

for unhealthy diets and obesity for neighborhood residents, because small stores carry mostly energy-dense foods and

few fruits and vegetables. This paper pulls together various studies and pilot work conducted in New Orleans to explore

the rationale behind small store interventions. Many low-income residents in New Orleans live within walking distance of

small food stores and shop at them frequently. Marketing research has documented that changes to in-store shelf space

and displays of specific foods affect the sales of these foods. Initiatives in NewOrleans and elsewhere have demonstrated

some success with improving healthy food availability in small stores, and an intercept survey of customers at small stores

suggests that customers would purchase more fruits and vegetables if available. Efforts to encourage small store

operators to offer a healthier mix of foods may, in the end, depend on the profitability of such changes. Evidence from a

typical small store in New Orleans indicates that a greater percentage of gross profits come from snack foods and

beverages than from fruits and vegetables. More research is needed to better understand the financial operations of small

food stores and whether altering the mix of foods is economically feasible. J. Nutr. 140: 1185–1188, 2010.

Introduction

The obesity epidemic continues to be one of the most pressing
public health concerns facing the US. Over two-thirds of the
current population is either overweight or obese and some of the
highest rates of obesity are found in low socioeconomic
populations (1). A major contributing cause for the current
obesity problem is poor nutrition. Americans are consuming
greater amounts of energy-rich foods while eating inadequate
amounts of low-energy foods, such as fruits and vegetables. The
percent of daily energy intake from energy-dense snack foods
and sugar-sweetened drinks has doubled in recent decades,
whereas fruit and vegetable consumption has remained consis-
tently low (2,3). The link between poor diet and unhealthy body

weight is well established (4–6), yet attempts to reverse these
negative dietary patterns and decrease the prevalence of obesity
in the US have had minimal success.

Reshaping the neighborhood food environment is a promis-
ing new approach to the obesity problem (7,8). Many have
proposed that food consumption is influenced by the foods that
are available in a neighborhood. A growing number of studies
show cross-sectional associations between food access and the
diet and weight status of local residents (9–12). Moreover,
socioeconomic differences in obesity prevalence may be a partial
function of disparities in neighborhood healthy food availability.
Researchers have documented that minority and low-income
neighborhoods lack stores that offer healthy food options, in
particular supermarkets. Instead, these areas have a greater
number of small food stores, which are more likely to sell only
beverages, snack foods, and other convenience foods (13).
Attempts to mitigate disparities in healthy food access have
included policy initiatives designed to encourage the opening of
new supermarkets in underserved neighborhoods (14). Although
this approach has had success in some areas, supermarket
development is complex, and given U.S. land-use patterns and
the market area required to support a large store, a supermarket
cannot be located in every neighborhood. Because small food
stores are already prevalent in most urban areas, an alternative
approach may be to implement interventions that alter the mix
of foods available in these existing neighborhood small stores in
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such a way as to increase local residents’ access to nutritious
foods.

In this article, we explore the rationale behind such a
proposal as a mechanism to increase access to healthy foods in
urban areas by pulling together various studies from the public
health, planning, and marketing literature as well as pilot
research conducted in New Orleans. The city of New Orleans is
an appropriate backdrop for this article considering the city has
some of the highest obesity rates in the country and has been
shown to have significant socioeconomic disparities in healthy
food access (15). We begin by exploring issues related to store
accessibility and food availability in low-income neighborhoods,
which is followed by a discussion on how changing the foods
available in stores and neighborhoods can affect purchasing
behavior, diet, and the economics of local small food stores.

Pilot research activities in New Orleans

As we consider the current and potential roles of small food
stores in urban areas, we will report on 2 pilot projects
conducted by researchers at the Prevention Research Center at
Tulane University (Tulane PRC). In the spring of 2007, the
Tulane PRC conducted a survey of 219 low-income persons in
New Orleans, who were the primary food shoppers for their
households, regarding their food shopping practices and food
preferences (R. Sokol, T. Farley, unpublished data), hereafter
referred to as the Food Access and Preferences Survey. This
survey was administered in the waiting rooms of health clinics
and social service agencies that serve low-income residents.
During the summer of 2008, the Tulane PRC conducted further
pilot research designed to assess the feasibility of working with
small food stores in New Orleans to increase the accessibility
and promotion of fruits and vegetables and to reduce the
accessibility and promotion of energy-dense snack foods and
beverages (C. Haywood, T. Farley, unpublished data). Data
collection included 2 components: an intercept survey of 60
customers exiting 5 different small stores located in low-income
NewOrleans neighborhoods and semistructured interviews with
12 small store operators. Across all pilot research activities,
instruments were administered by trained data collectors and
informed consent was obtained from all respondents.

How accessible are small food stores to local residents?

New Orleans is similar to other urban cities in the US where
many of its disadvantaged neighborhoods have a high preva-
lence of small food stores but relatively few supermarkets. In
these areas, small stores are intermingled with residences and are
some of the most readily accessible places for residents to
purchase food.

Our research suggests that small neighborhood stores are
frequent points of food purchases for the city’s low-income
residents and that store proximity affects shopping patterns.
Among the residents participating in the Food Access and
Preferences Survey (R. Sokol, T. Farley, unpublished data), 67%
reported living within walking distance of a small “corner”
store. Not only are these stores common and easily accessible,
but local residents appear to shop at them frequently. Individuals
surveyed reported shopping at small stores, on average, 12
times/mo and the majority of respondents said they walk to get
to them. In contrast to readily accessible small stores, nearly
60% of these residents reported living .3 miles from a
supermarket, which is a long distance for a population known
to have low rates of household car ownership. In this sample of
residents, .40% relied on alternate forms of transportation for
their major grocery trips and reported shopping at supermarkets

far less frequently than small stores. In neighborhoods where
rates of car ownership are low, store proximity can be of great
importance and residents may do substantial amounts of
shopping or “fill in” shopping at the neighborhood small store.
In subsequent customer intercept surveys performed at several
New Orleans small stores (C. Haywood, T. Farley, unpublished
data), the most frequently cited reason for shopping at that store
was that it was close to home. Over 40% of the customers
interviewed lived within 2 blocks of the store and the majority of
those interviewed had walked to the store.

What types of foods are available in small food stores?

Although small food stores are easily accessible and frequently
shopped at by local residents, it is unlikely that customers will be
able to purchase a wide variety of healthy foods. These stores
offer little to no fresh fruits and vegetables and shelve a
disproportionately high amount of energy-rich snack foods and
beverages. Studies have documented that a large percentage of
smaller grocery stores do not carry fresh produce and, when they
do, selection is limited and quality is poor (16,17). A study
conducted in Southeastern Louisiana and Los Angeles that
measured the amount of linear shelf space of food items in urban
small food stores (18) found that such stores carried, on average,
only 1 m of fresh fruits and 2 m of fresh vegetables. Over 50% of
these stores did not carry any fresh fruits and 35% did not have
any fresh vegetables. This amount of fresh produce space looks
especially small when compared with the shelf space devoted to
high-energy snack foods and beverages. These stores contained,
on average, 7 m of salty snacks, 6 m of cookies and pastries, 5 m
of candy, and 12 m of carbonated beverages.

Findings from the customer intercept surveys in NewOrleans
(C. Haywood, T. Farley, unpublished data) suggest that pur-
chases made by local customers mirror the relative mix of foods
offered in the stores. The most frequently purchased food items
were beverages, snack foods, candy, and prepared take-out food.
Only 3% of customers reported purchasing fruits and no one
purchased vegetables. What is not clear is to what extent these
purchasing patterns reflect customer preferences and to what
extent people are simply buying the foods that are most available
to them.

Is there a demand for fruits and vegetables?

In the New Orleans pilot research, as in formative research
conducted for the Baltimore Healthy Stores Program, small store
owners and managers stated that a primary reason that they did
not stock more fruits and vegetables was low customer demand
(C. Haywood, T. Farley, unpublished data;19). If store operators
do not perceive sufficient demand, they do not have a profit
motive to shelve greater amounts of fresh produce. Yet, findings
from surveys with low-income New Orleans residents tell a
different story. Results from the Food Access and Preferences
Survey indicate that the demand for fruits and vegetables is high
and that many residents may prefer them over other more
energy-dense foods (R. Sokol, T. Farley, unpublished data). For
example, respondents were more likely to “like a lot” tomatoes
(73%), green beans (68%), or oranges (66%) than hamburgers
(59%) or potato chips (58%). Moreover, the majority of those
interviewed said they would be willing to buy fruits and
vegetables from their local small store if these foods were
available. For households with limited opportunities to shop at
supermarkets, not having fruits and vegetables available at local
small stores could interfere with their ability to purchase and
consume such foods. Simply making fresh produce available in a
small store that does not carry them would give many residents a
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nearby convenient source for fruits and vegetables. Store
managers could even be encouraged to alter how their shelf
space is allocated so as to shelve a healthier mix of food, for
instance, by increasing fresh produce space while decreasing the
amount of snacks foods and sugar-sweetened beverages carried.
Such in-store changes could promote the purchasing of healthier
food items by local residents and lead to more nutritious diets.

Can altering food availability affect purchasing behavior

and diet?

The marketing literature provides some of the strongest evidence
for the role of the in-store environment in influencing purchasing
behavior (20–23); in particular, changing shelf space has been
shown to have significant effects (23–27). In an experimental
study in 4 supermarkets, Curhan (25) assessed the effects of
doubling the shelf space length of specific fresh fruits and
vegetables categories. Sales of hard fruits (apples, oranges,
limes), soft fruits (pears, bananas, pineapple, grapes), and
cooking vegetables (eggplant, corn, potatoes, and squash) each
increased by 44, 49, and 59%, respectively. Salad vegetables,
like romaine lettuce, tomatoes, and celery, increased in sales by a
more modest 28%.

In addition to changing shelf space, researchers have high-
lighted other in-store strategies that can have a direct impact on
sales, such as promotional advertising within the store, “special”
display stands, and placing items in prime locations (21,25,27).
Adding a special display stand, within or at the end of the aisle,
has been found to be especially effective. In one study, this
strategy increased the sales for a range of products from 77 to
243% (27). The implementation of such strategies has the
potential to promote sales of healthy food items in neighbor-
hood small food stores.

The literature on the neighborhood food environment and
dietary intake, while still in its infancy, also suggests that the
local availability of foods may affect the diets of nearby residents
(9,11,28,29). Some especially compelling findings emerged from
a natural experiment study performed in the UK, where residents
with the lowest levels of fruit and vegetable consumption
significantly increased their consumption after a new supermar-
ket was introduced in their neighborhood (30). Though the
vehicle for increasing healthy food availability in that study was
the building of a new supermarket, the logic behind such an
approach and that of small food store interventions is similar.
Although more research is needed, it is reasonable to expect that
local residents would increase their fruit and vegetable intake if
small stores in their neighborhood began to carry more fresh
produce.

Can small food stores offer a healthier mix of foods?

In interviews conducted with 12 small store operators in New
Orleans (C. Haywood, T. Farley, unpublished data), 10 were
receptive to the idea of working with the Tulane PRC to increase
their offerings of fresh produce and other healthy foods,
although they expressed concerns about low demand, spoilage,
and the need for more cooler space. Nearly all of these
operators, however, stated that they would suffer a major profit
loss if they stopped selling snack foods and sodas, signaling that
it may be more difficult to persuade stores to decrease their
offerings of energy-dense items. Small food store interventions
that have been implemented in recent years, including in
Baltimore, New York, Philadelphia, and several California
cities, have tended to work with stores to stock certain healthy
items (e.g. skimmilk, whole-wheat bread, produce) but typically
have not focused on shifting the overall amount of shelf space

allocated to healthy foods compared with energy-dense, low-
nutrient items (19,31,32). The Corner Store Initiative, an
intervention that was recently implemented by Steps to a
Healthier New Orleans, took a similar approach (33). Stores
that took part in the program agreed to stock at least 2 new
items from specified categories (fruit, vegetables, low-fat dairy,
or whole-grain products) and in return received free in-store
promotional displays and local advertising. Of the 20 stores that
agreed to participate citywide, 18 stores met these requirements
over the life of the program. Interviews conducted with 5
participating store owners found that the owners wanted to offer
their customers healthier options and were satisfied with both
demand for fresh fruits and vegetables and with their ability to
source these items. Some store owners cited lack of space or
coolers and competition from supermarkets as barriers to
expanding their produce selection. While some participating
store owners shared anecdotal reports that healthier items sold
well, actual sales data were not obtained.

The experience of these early small store programs shows
that some small food store operators are willing to participate in
nutrition interventions coordinated by nonprofit organizations,
city agencies, or academic researchers and, furthermore, that the
stores actually do make modest changes with respect to stocking
and sales of healthy foods (19,32). But with the notable
exception of the Baltimore Healthy Stores Program (31),
evaluation of these programs has been limited and little is
known about how the structure and elements of various small
store interventions influenced their outcomes and sustainability.

Can small food stores still be profitable with a healthier

mix of foods?

Although offering a healthier mix of foods in neighborhood
small stores may improve the diets of local residents, it is
unlikely that store managers will make any changes to the foods
they carry unless they can do so profitably. We conducted a
preliminary analysis of financial data from a small food store
operating in a low-income New Orleans neighborhood using
information garnered from invoices and in-store product prices
to estimate the annual profitability of several product categories
(Table 1). Alcohol and tobacco represented the largest percent-
age of profits at 51%, followed by 10% for beverages, 4% for
snack foods, and 3% for fruits and vegetables.

Because small food stores have a limited amount of total shelf
space, substantially increasing the amount and the variety of
fresh produce items offered in a particular store may require
decreasing the amount of snacks, beverages, and other items
carried. This type of change in overall product mix is likely to
improve access to healthy foods in low-income urban neighbor-
hoods, but it is unclear what it would mean for store profits.

TABLE 1 Estimated annual profitability of products in a
New Orleans small food store

Product category Sales Gross profit Total gross profit

$US %

Fruits and vegetables 19,610 6,086 3

Snack foods 32,410 9,586 4

Beverages 65,881 23,377 10

Alcohol 225,288 64,368 29

Tobacco 144,432 48,144 22

Other foods 215,244 71,748 32

Total 702,865 223,309
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Incentive programs that are structured to take store finances into
account may be a viable way to encourage small food stores to
offer a healthier mix of foods over the medium term. For
example, incentive programs could include a financial subsidy
that would cover at least the profit loss that might result from
decreasing the amount of snacks and beverages sold, could
defray the cost of expanding cooler space for fresh produce, or
could offer a mix of such incentives. Considering the sizable
healthcare costs associated with the obesity epidemic in the US
(34), such public incentive programs might be justified.

Future directions

The rationale and prospects for modifying the in-store environ-
ment of small food stores are important to consider. Further
research is needed to better ascertain the impact of altering the
in-store mix of food items on a store’s overall profits. Studies
with in-store interventions that involve a pre- and postinterven-
tion financial analysis may be the best way to gain this
understanding. Coupling such intervention studies with dietary
and health assessments of local residents would additionally
provide valuable information on the potential impact of
changing neighborhood food availability on diet and health.

Acknowledgments

J.N.B. and V.M.U. wrote the paper; L.F.D conducted research;
and T.A.F. and D.R. designed research. All authors read and
approved the final version of the paper.

Literature Cited

1. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal
KM. Prevalence of overweight and obesity in the United States, 1999–
2004. JAMA. 2006;295:1549–55.

2. Nielsen SJ, Siega-Riz AM, Popkin BM. Trends in energy intake in U.S.
between 1977 and 1996: similar shifts seen across age groups. Obes
Res. 2002;10:370–8.

3. Serdula MK, Gillespie C, Kettel-Khan L, Farris R, Seymour J, Denny C.
Trends in fruit and vegetable consumption among adults in the United
States: behavioral risk factor surveillance system, 1994–2000. Am J
Public Health. 2004;94:1014–8.

4. Rolls BJ, Drewnowski A, Ledikwe JH. Changing the energy density of
the diet as a strategy for weight management. J Am Diet Assoc.
2005;105:S98–103.

5. Schulze MB, Manson JE, Ludwig DS, Colditz GA, Stampfer MJ, Willett
WC, Hu FB. Sugar-sweetened beverages, weight gain, and incidence of
type 2 diabetes in young and middle-aged women. JAMA.
2004;292:927–34.

6. Whybrow S, Mayer C, Kirk TR, Mazlan N, Stubbs RJ. Effects of two
weeks’ mandatory snack consumption on energy intake and energy
balance. Obesity (Silver Spring). 2007;15:673–85.

7. Glanz K, Yaroch AL. Strategies for increasing fruit and vegetable intake
in grocery stores and communities: policy, pricing, and environmental
change. Prev Med. 2004;39 Suppl 2:S75–80.

8. Story M, Kaphingst KM, Robinson-O’Brien R, Glanz K. Creating
healthy food and eating environments: policy and environmental
approaches. Annu Rev Public Health. 2008;29:253–72.

9. Franco M, Diez-Roux AV, Nettleton JA, Lazo M, Brancati F, Caballero
B, Glass T, Moore LV. Availability of healthy foods and dietary patterns:
the Multi-Ethnic Study of Atherosclerosis. Am J Clin Nutr.
2009;89:897–904.

10. Morland K, Diez Roux AV, Wing S. Supermarkets, other food stores,
and obesity: the atherosclerosis risk in communities study. Am J Prev
Med. 2006;30:333–9.

11. Morland K, Wing S, Diez Roux A. The contextual effect of the local
food environment on residents’ diets: the atherosclerosis risk in
communities study. Am J Public Health. 2002;92:1761–7.

12. Powell LM, Auld MC, Chaloupka FJ, O’Malley PM, Johnston LD.
Associations between access to food stores and adolescent body mass
index. Am J Prev Med. 2007;33:S301–7.

13. Larson NI, Story MT, Nelson MC. Neighborhood environments:
disparities in access to healthy foods in the U.S. Am J Prev Med.
2009;36:74–81.

14. Giang T, Karpyn A, Laurison HB, Hillier A, Perry RD. Closing the
grocery gap in underserved communities: the creation of the Pennsylva-
nia Fresh Food Financing Initiative. J Public Health Manag Pract.
2008;14:272–9.

15. Rose D, Bodor JN, Swalm C, Rice JC, Farley TA. Disparities in the food
environment in New Orleans and Southern Louisiana. National
Symposium on Race, Place, and the Environment after Katrina, Deep
South Center for Environmental Justice at Dillard University; 2008;
New Orleans, LA; 2008.

16. Block D, Kouba J. A comparison of the availability and affordability of
a market basket in two communities in the Chicago area. Public Health
Nutr. 2006;9:837–45.

17. Connell CL, Yadrick MK, Simpson P, Gossett J, McGee BB, Bogle ML.
Food supply adequacy in the Lower Mississippi Delta. J Nutr Educ
Behav. 2007;39:77–83.

18. Farley TA, Rice J, Bodor JN, Cohen DA, Bluthenthal RN, Rose D.
Measuring the food environment: shelf space of fruits, vegetables, and
snack foods in stores. J Urban Health. 2009;86:672–82.

19. Gittelsohn J, Suratkar S, Song HJ, Sacher S, Rajan R, Rasooly IR,
Bednarek E, Sharma S, Anliker JA. Process evaluation of Baltimore
Healthy Stores: a pilot health intervention program with supermarkets
and corner stores in Baltimore City. Health Promot Pract. 2009 Jan 14
[Epub ahead of print].

20. Dreze X, Hoch SJ, Purk ME. Shelf management and space elasticity.
J Retailing. 1994;70:301–26.

21. Inman JJ, Winer RS. Where the rubber meets the road: a model of in-
store consumer decision-making. Marketing Science Institute. 1998;
Report No. 98–122.

22. Hwang H, Choi B, Lee M-J. A model for shelf space allocation and
inventory control considering location and inventory level effects on
demand. Int J Prod Econ. 2005;97:185–95.

23. Hubbard CW. The "shelving" of increased sales. J Retailing. 1969–
1970;45:75–84.

24. Cox KK. The effect of shelf space upon sales of branded products.
J Mark Res. 1970;7:55–8.

25. Curhan RC. The effects of merchandising and temporary promotional
activities on the sales of fresh fruits and vegetables in supermarkets.
J Mark Res. 1974;11:286–94.

26. Chevalier M. Increase in sales due to in-store display. J Mark Res.
1975;12:426–31.

27. Wilkinson JB, Mason JB, Paksoy CH. Assessing the impact of short-
term supermarket strategy variables. J Mark Res. 1982;16:72–86.

28. Laraia BA, Siega-Riz AM, Kaufman JS, Jones SJ. Proximity of
supermarkets is positively associated with diet quality index for
pregnancy. Prev Med. 2004;39:869–75.

29. Moore LV, Diez Roux AV, Nettleton JA, Jacobs DR Jr. Associations of
the local food environment with diet quality: a comparison of
assessments based on surveys and geographic information systems: the
multi-ethnic study of atherosclerosis. Am J Epidemiol. 2008;167:
917–24.

30. Wrigley N, Warm D, Margetts B. Deprivation, diet, and food retail
access: findings from the Leeds ’food-deserts’ study. Environ Plan A.
2003;35:151–88.

31. Song HJ, Gittelsohn J, KimM, Suratkar S, Sharma S, Anliker J. A corner
store intervention in a low-income urban community is associated with
increased availability and sales of some healthy foods. Public Health
Nutr. 2009;12:2060–7.

32. Public Health Law and Policy. Healthy corner stores: the state of the
movement. Oakland (CA): phip; 2009.

33. Ross C. Improving food access and security in New Orleans: a hands on
approach. New Orleans Corner Store Initiative. Society for Nutrition
Education Annual Conference; 2009 July 12; New Orleans, LA; 2009.

34. Allison DB, Zannolli R, Narayan KM. The direct health care costs of
obesity in the United States. Am J Public Health. 1999;89:1194–9.

1188 Symposium


