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Synopsis
This case study traces the generation, evolution, and dissemination of policy-relevant
research on the food environment. The study was conducted by the Built Environment and
Health (BEH) Research Group at Columbia University. This interdisciplinary research team
includes epidemiologists, sociologists, urban planners, and geographers. The Robert Wood
Johnson Foundation Health & Society Scholars (HSS) program played a vital role in the formation of this group by connecting researchers across the health and social sciences, providing seed funding for pilot research, and engaging scholars (including Lovasi at Columbia
University and Bader at the University of Pennsylvania, their affiliations when they were HSS
scholars) with a commitment to innovative, interdisciplinary research.

Learning Objectives
•

Explain why the food environment is an attractive target for policy intervention.

•

Describe and critically evaluate evidence for claims that either: (1) lowering the density of
fast-food outlets or (2) increasing availability of supermarkets is likely to reduce obesity
rates.

•

Summarize the value of longitudinal data for understanding neighborhood effects on
health.

•

Specify ways that city-specific population health research on the food environment can
inform local policies in zoning, economic development, and health.

Introduction
The BEH Research Group at Columbia University was formed at a moment when new
currents in research intersected with a growing public concern to spark policy innovation. On
the research side, population health approaches brought social science perspectives to public
health problems, and the new availability of spatially referenced data allowed researchers to
link human health data to detailed objective measures of the environments where people live,
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work, play, and learn. At the same time—the early 2000s—the “obesity epidemic” became a
prominent focus of public concern. For several years, we could hardly attend a public health
conference without seeing the Centers for Disease Control and Prevention obesity slides,
which mapped the dramatic rise in adult obesity rates after 1985 (http://www.cdc.gov/obesity/data/prevalence-maps.html). A problem among children as well as adults, the increase
in obesity and excess caloric intake led to higher rates of type 2 diabetes and cardiovascular
risk factors across the population.1-3
By now, it is well established that healthy diets can help prevent obesity, cardiovascular
disease, and other chronic health conditions. The American Heart Association recently
recommended “a dietary pattern that emphasizes intake of vegetables, fruits, and whole
grains; includes low-fat dairy products, poultry, fish, legumes, nontropical vegetable oils
and nuts.”4 Eating these foods, avoiding “red meat, full-fat dairy products, and foods and
beverages high in added sugars” and limiting total energy intake promotes health by providing important nutrients and helping people maintain a healthy body mass index (BMI).4-6
Yet most Americans’ diets do not come close to this ideal. While nutrition advice can help
individuals improve their dietary patterns,7 the effect of advice alone is minimal, leading
researchers and policymakers to look elsewhere for strategies that simultaneously improve
population health, are scalable, and are cost-effective.
Borrowing from the social sciences, researchers began to use the science of neighborhood
effects and new spatially referenced data to study the “food environment”—the mix of food
outlets near an individual’s home, school, or workplace. Some evidence suggested that
low-income people were more likely to live in “food deserts,” places conceptualized as
lacking access to affordable, healthy food, and that food deserts were linked to obesity.8,9
Investigators hypothesized that people who lived in neighborhoods with more supermarkets
and other healthy food outlets would have better dietary patterns and lower rates of obesity
and that exposure to unhealthy food might have the opposite effect.10
The idea had enormous appeal to policymakers as well as researchers. It suggested that city
or state governments could promote health by using existing policy tools such as zoning,
construction, loans, or tax incentives. Some policymakers have already sought to increase the
number of healthy food outlets in identified neighborhoods, as with New York City’s Green
Carts and the Food Retail Expansion to Support Health (FRESH) initiative11 and the federal
Healthy Food Financing Incentive.12 Others focused on unhealthy food outlets;13 concerns
were raised especially about the concentration of fast-food restaurants near schools14 or in
socially disadvantaged communities.15 Los Angeles enacted a one-year moratorium on new
fast-food restaurants in the South Central neighborhood.16 In addition to limiting the number
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of fast-food outlets, policies have sought to improve the nutrition environment within food
outlets often considered unhealthy, either by providing consumers with more nutritional information, like New York City’s calorie labeling law, which was subsequently applied nationally
through the Affordable Care Act, or by changing the mix of foods sold in these outlets, e.g.,
New York City’s Healthy Bodegas Initiative.
As is often the case, policy enthusiasm outpaced research: in the early 2000s, there was
little systematic evidence linking the food environment to diet, BMI, and disease outcomes
such as cardiovascular disease or diabetes. We did not know, for instance, whether access
to healthy food or exposure to unhealthy food was more important for health. Moreover,
discussions of the food environment often drew on simplistic assumptions—such as, larger
stores were more likely to offer healthy food or people tend to shop at the supermarket
nearest their homes—that were plausible but had been subjected to little empiric testing.
We organized the BEH group in 2004 when Andrew Rundle, an epidemiologist, and Kathryn
Neckerman, a sociologist, obtained seed funding from the HSS program at Columbia University. Gina Lovasi, a Health & Society Scholar at Columbia University, joined in 2006, and
Michael Bader, who went on to be a Cohort 7 HSS at the University of Pennsylvania, joined
in 2008. Funding from the National Institutes of Health in 2005 allowed us to hire a geographer and geographic information systems (GIS) analyst—essential resources for the work
we planned to do. In our research on the food environment, the primary goal was to develop new evidence about whether and how the food environment might shape health, with a
focus on New York City. Even in this very dense city, many individuals have no or few healthy
food sources near their homes. Historically disadvantaged communities, particularly African
American neighborhoods, are especially likely to have low access to healthy food outlets.17
We hoped to learn whether placing healthy food sources within closer reach or limiting unhealthy food outlets could improve dietary quality (e.g., more fresh produce, lower reliance
on bulk-purchased nonperishable goods) and health. In addition, informed by our own and
others’ research and by our growing knowledge of the city’s food landscape, we developed
ancillary projects that addressed conceptual and methodological issues in study of the food
environment. Our research program was shaped by continuing discussions with colleagues in
city government, some of whom became our research collaborators.

Study Design and Execution
Like most researchers studying the food environment, we began by using cross-sectional
study designs in which individual-level health data were linked to measures of the neighborhood food environment. We were fortunate in our location: there were many data collection
efforts at Columbia University and in New York City government that we could leverage for our
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research. Contacts with city government led to opportunities to use several large New York
City data sets, including the Community Health Survey, an annual health surveillance survey
of adults, and the NYC Fitnessgram, which collects objectively measured data on obesity and
fitness among New York City schoolchildren. We were able to collaborate with the New York
City Department of Health and Mental Hygiene on several research grants and analyses.
For our initial study of the New York City food environment, we used business micro-data
(i.e., a list of businesses coded by location and type) to characterize the mix of food outlets
in a neighborhood.18 Based on previous research, we used detailed industry codes in the
business data to classify food stores and restaurants as “BMI-healthy,” “BMI-intermediate,”
or “BMI-unhealthy.”19 We defined healthy food outlets to include supermarkets, fruit and
vegetable markets, and natural food stores. To identify “BMI-unhealthy” food sources, we
also used industry codes but supplemented this strategy with name searches for local and
national chain restaurants to make our classification more accurate.
Using GIS software, we defined neighborhoods for our study participants and measured
the presence or density of different types of food outlets in these neighborhoods. We then
examined how the distribution of food sources across neighborhoods was associated with
obesity levels of neighborhood residents.
In addition to these analyses, we conducted several ancillary studies. One used qualitative
interviews to elicit perceptions of healthy food among Hispanic immigrants in the city. For
another, we used the Nutrition Environment Measurement Study in Restaurants audit protocol20 to compare nutrition environments in small corner stores (locally, “bodegas”) and national chain fast-food restaurants.21 We also conducted a mapping study to learn more about
disparities in access to healthy and unhealthy food in New York City.

Results
Consistent with a core assumption of research and advocacy on the food environment, we
found that obesity was less common among people who lived near supermarkets and other
healthy food outlets such as produce markets and natural food stores.19 We also found that
the relative density of unhealthy compared with healthy food sources predicted higher BMI in
New York City, while the absolute density of unhealthy food did not.19,22 As reported in earlier
studies of food deserts, this result could mean that unhealthy food sources are not themselves problematic as long as people can access healthy food sources. Alternatively, it may
be that unhealthy food outlets are so prevalent in New York City that the slight variation in
density seen across neighborhoods is not sufficient to influence diet.
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Our study of adolescents, however, yielded a surprising result: adolescents with more neighborhood fast-food availability had lower odds of obesity.23 This finding is counterintuitive in
light of what we know about the nutritional content and portion size of offerings at national
chain restaurants, as well as their pricing and marketing strategies.1,15,24,25 However, our
systematic review of the U.S. literature17 also raised questions about the idea that unhealthy
food density is a major determinant of obesity rates in the contemporary U.S. context.
Indeed, a previous national study found no association between neighborhood fast-food
restaurant availability and fast-food consumption,26 an association that would seem to be
necessary for unhealthy food outlets to influence weight and health. If fast food were completely absent from the environment, people would not eat it, but it may not follow that
incrementally higher fast-food restaurant density always increases fast-food consumption.
A ceiling effect could be in play, in which the availability of fast food does shape dietary
patterns but, above some threshold, increases in fast-food density have little or no effect.16
We explored competing explanations for this unexpected result linking fast-food availability
to lower adolescent obesity and noted that fast-food restaurants were related to commercial
investment in general: neighborhoods with a higher density of banks also had lower obesity
rates, even though there is no apparent reason why banks would be directly predictive of
adolescent diet or weight. It may be that fast food, banks, and other retail businesses after
“retail” are markers of economic context or other neighborhood qualities associated with
lower obesity and better health.23 The underlying economic forces leading to disinvestment
of all kinds, reflected in our work by fewer fast-food outlets and fewer banks, might be an
important factor affecting obesity. This analysis suggests that policymakers should be cautious about identifying solutions based on correlations without fully considering complex
social forces that might be underlying causes of unequal health.
Other BEH studies refined and complicated our conceptions of a healthy food environment.
Incorporating specific practices of ethnic groups provides a distinctive lens on the food
environment. Our mixed-methods study found that many Latina immigrants did not consider
supermarket food to be healthy; their conceptions of nutrition emphasized food that was fresh
and local, such as produce from farmers markets or chickens from local slaughterhouses.27
We also found that, among our Latina sample, residential neighborhood access to farmers
markets was associated with higher reported consumption of fruits and vegetables, while
residence near a supermarket was not associated with differences in diet. Furthermore,
living in a co-ethnic Hispanic enclave was associated with healthier diets, and differences
in dietary quality by neighborhood ethnic composition could not be explained by measured
differences in the retail food environment.28 This work suggests that the same kind of food
environment could have different effects across communities defined by ethnicity or other
social characteristics.
Milbank Memorial Fund • www.milbank.org
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Our audit study measured the nutritional environments of fast-food restaurants and bodegas,
both commonly considered unhealthy food sources.21 We found that bodegas offered more
healthy foods than fast-food restaurants, while fast-food restaurants were more likely than
bodegas to provide nutritional information such as calorie counts. Both bodegas and fast-food
restaurants located in high-poverty neighborhoods had poorer nutritional environment scores
than their counterparts in low-poverty neighborhoods. Here, too, the reality of the food environment is more complex than the industry codes in our business micro-data suggest. If the
nutritional environment is systematically poorer in high-poverty neighborhoods, we could be
underestimating its effect on health when using standard measures.
Lastly, we used a mapping study to see how our measures of food access might be affected
by neighborhood characteristics that affect travel. Most studies, including our own, examine
the food environment within a fixed buffer size—a half-mile or so—around the home, but
neighborhood characteristics could moderate the effect of distance. In some neighborhoods,
for instance, high crime or poor traffic safety may encourage residents to stay close to home.
In others, excellent public transit or high rates of car ownership allow residents to take
advantage of food outlets farther away.29 Adjusting for these differences changes the patterns
of disparities we observe.30 For instance, car ownership rates tend to be lower in high-poverty
neighborhoods. When we adjust for car ownership in our measures of supermarket access, the
gap between poor and affluent neighborhoods grows wider.

Translating Research to Policy
Defining a public policy “takeaway” from these studies was not straightforward. We had
found that access to both healthy food and unhealthy food seemed to be associated with
lower obesity rates. In this case, however, what attracted mainstream media attention was
the unexpected or counterintuitive results. For instance, our study of immigrant women’s
perceptions of supermarkets, in which we reported that Latina immigrants did not consider
supermarkets to be “healthy,” led to an interview for Andrew Rundle on “Latino USA,” a
National Public Radio show.31 The study of fast food and adolescents’ BMI was covered in
Los Angeles, where city government had limited new fast-food outlets in specific neighborhoods, and in New York City, where Mayor Michael Bloomberg’s recently proposed ban on the
sale of large sodas had drawn controversy. Michael Bader, first author of that paper, sought
to highlight the broader issues of economic disinvestment. He was quoted in the Los Angeles
Times saying, “My research has found banning fast food misses the root cause of unhealthy
communities,” and in the New York Post stating, “Maybe the worst places for your health are
where fast-food restaurants won’t locate.”32,33 The New York Post, however, led with: “Nanny
Bloomberg might want to reconsider his war on everything that tastes good.”33

Milbank Memorial Fund • www.milbank.org

7

Our research on the food environment attracted notice from researchers and policymakers
in the New York City Department of Health and Mental Hygiene and elsewhere in city
government. Even as we were conducting our research, the city was launching a number
of initiatives to increase availability of healthy food in underserved neighborhoods, including:
(1) a program of Green Carts, sidewalk stands that sell fresh produce; (2) the FRESH
program, which supports the establishment or retention of grocery stores; (3) the Healthy
Bodegas Initiative, which promotes the sale of produce and other healthy items at corner
stores; (4) the Shop Healthy NYC program, which promotes stocking and display of healthy
foods in grocery stores in targeted zip codes; (5) the Health Bucks program, which provides
a bonus to customers using food stamps to purchase fresh produce at farmers markets; and
(6) efforts to promote the expansion of farmers markets in low-income neighborhoods and
to equip these markets with terminals so customers can purchase food with their EBT (food
stamps) cards. These initiatives, aimed at the food environment, complement other regulatory steps, voluntary standards, and public education campaigns. Similar initiatives were
launched in other major cities.
It is notable that, by and large, these measures addressed the undersupply of healthy
food, not the oversupply of unhealthy food. One reason for this is the ubiquity of unhealthy
food.19,34 In New York City, unhealthy food sources, including fast-food restaurants, pizzerias,
and corner stores, are 10 times more prevalent than healthy food sources.19 These counts
don’t even include the calorie-dense foods that are widely available from pharmacies, gas
stations, newsstands, mobile vendors, and other businesses. In an environment that is
so saturated with unhealthy food, restrictions on restaurants and stores would have to be
Draconian to impact diets—and such policy measures are likely to be politically and legally
challenging to enact. It may be more productive to focus on increasing the variety, value,
and prominence of healthy options within fast-food restaurants, corner stores, and other
“unhealthy” outlets.35 New York City’s Healthy Bodegas Initiative and Philadelphia’s Healthy
Corner Store Initiative have taken exactly that approach.
Although we cannot draw a straight line between our research and a specific food policy,
our research was part of the context in which these policy measures were developed. At the
request of Karen Lee at the New York City Department of Health and Mental Hygiene, Gina
Lovasi led the development of a report on Built Environment Indicators for New York City and
presented this report to a multiagency audience in 2008. Andrew Rundle provided testimony
to the New York City Council and the New York City Planning Commission at 2009 hearings
on healthy food access and the FRESH initiative and met several times with New York City’s
food policy coordinator (“food czar”), Ben Thomases.

Milbank Memorial Fund • www.milbank.org

8

We were also engaged in policy formation at the national level. In 2009, the U.S. Department of Agriculture’s (USDA’s) Economic Research Service provided guidance to Congress
on the measurement of food deserts. The BEH group took part in a conference organized by
the University of Michigan’s National Poverty Center to help the Economic Research Service
formalize a definition of food deserts for the federal government. Our working paper was cited
in the 2009 USDA food deserts report to Congress, which in turn was incorporated into the
USDA Food Environment Atlas (http://www.ers.usda.gov/topics/food-choices-health/food-access.aspx) and into ongoing analyses on the extent and consequences of food deserts by the
USDA and research groups throughout the United States.36,37

Successes and Challenges
BEH research on the food environment can count a number of successes. We contributed to a
growing literature on the association between the food environment and health; documented
disparities in healthy food access and unhealthy food exposure in New York City; highlighted
conceptual and measurement questions in studies of the food environment; and engaged with
the local and national policy conversation related to food and health. In an iterative fashion,
our interactions with policymakers, community groups, and the press have fed back into our
new research directions. Chief among these is a project that addresses a key methodologic
challenge in the research on the food environment and health: the fact that most studies
relating the food environment to health, including our own, measure cross-sectional correlations and do not evaluate whether the temporal sequence supports causality.
In the largely cross-sectional literature linking the food environment to health, common
causes such as lifestyle preferences and poverty may confound observed environment–health
associations. Although longitudinal research is often recommended as a strategy to enhance
the relevance of future research on local environments and health, many studies have incorporated change only on the health side, while assuming that the environment is fixed. Use of
longitudinal data is a substantial advance in work on neighborhoods and health, yet lifestyle
preferences and other common causes could still confound the association between baseline
environment and changing health during follow-up. For example, someone who prefers to eat
fresh foods might choose to live near a supermarket or farmers market and might also have
a healthier dietary pattern over subsequent years. In addition, those areas with high resident demand for healthy foods would be expected to attract and sustain businesses that sell
healthy foods. These patterns of neighborhood selection would tend to inflate the association
between local availability of healthy food outlets and health at any time, making the observed
correlation an overestimate of the causal effect of healthy food outlets on changes in health
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over time. The status quo of cross-sectional research also typically neglects how local policies such as zoning or investment affect the location of residents and businesses; this factor
needs further academic research to help policymakers understand how they influence the
patterns we study.
These limitations have motivated longitudinal research efforts to strengthen our understanding of whether living in a healthy environment influences diet or vice versa. Two strategies
are often used to clarify the sequence of cause and effect in place-based studies using
longitudinal data. The first strategy is to study people who move. Mobility experiments such
as Moving to Opportunity for Fair Housing38 observe what happens when randomly selected
families are given vouchers to move to a different neighborhood with less concentrated poverty. Such experiments are intriguing in that they can capture responses to a new environment,
although they may not be generalizable to residential moves that occur over the life course for
a variety of reasons. In addition, the relocation-focused experiments are best suited to inform
housing voucher policies, rather than policies that would focus on making neighborhood food
environments more health-supportive. Thus, a second strategy is to study neighborhoods that
change. Studies in this vein often leverage “natural experiments” such as policy changes. For
instance, several such studies have considered a major change to the local context, such as
a new supermarket, transit infrastructure expansion, or housing development.39,40 However, if
these studies fail to support the original hypothesis, the result is often explained away based
on lack of fidelity to the research question or to idiosyncratic barriers to population use of the
new resource. Research using natural experiments in multiple sites is less vulnerable to these
kinds of limitations.
The next phase of our research builds on both of these research strategies. In a project led
by Gina Lovasi, “Communities Designed to Support Cardiovascular Health for Older Adults”
(1R01AG049970-01A1 from the National Institute on Aging), we will analyze two population-based cohorts of older adults. We will take advantage of self-reported information on
residential moves,41 supplemented with commercially available residential history data,42
providing unprecedented richness of information on residential stability and change in later
life. With detailed survey data as well as linked profile information from LexisNexis (e.g.,
property ownership, vehicle registration, bankruptcy), we can explore changes in health and
financial circumstances that might precipitate moves to a new neighborhood. These data on
residential locations and health over time will be linked to a 25-year census of local businesses from the National Establishment Time-Series,43 capturing key dynamics in the food
environment.

Milbank Memorial Fund • www.milbank.org

10

Given their spatial and temporal scope, these data are likely to offer a number of natural
experiments. In particular, supermarket openings or broader zoning changes are attractive
because they are outside the control of any one study participant and thus likely to be independent of their preferences. With residential location data over time we can also examine
whether participants appear to relocate in anticipation of, or in response to, shifts in the local
food environment.
This work will also provide a strong platform for informing policy and understanding effect
heterogeneity—in other words, when, where, and for whom the food environment matters
most. Our research strategy, which relies on time-varying measures of both residential address and environment characteristics, will also allow us to consider the food environment as
part of a broader context. Other aspects of the environment, including housing characteristics,44 pollution sources,45 daily stressors,46 and physical activity opportunities, may all have
effects on obesity that are not entirely explained by associated dietary behaviors. As research
on the built environment continues, it will be important to assess how the multiple associations with health are related to each other and whether those associations are contingent
upon each other.

Conclusions
Research on the environmental determinants of health and health behavior has successfully
shifted attention from individual risk factors to the broader contexts that shape risk factors
and related behaviors. Although the evidence linking the local food environment to dietary
intake and health is not drawn from studies with traditional experimental randomization, this
evidence has nonetheless reached an audience among policymakers and other stakeholders.
As new data and computational resources become available, the policy-relevant evidence
base will expand and enrich this evolving story. Government agencies, community groups,
and business entities make decisions that have lasting impact on the homes, neighborhoods,
lifestyles, and health of populations; evidence can both inform and help assess these decisions.
More remains to be done. Questions remain as to whether built environments can be effectively designed to improve health and how different populations would react to such changes.
The population health research community has an opportunity to articulate both the importance of health for successful communities and the potential for policies and infrastructure
investments to support healthy behaviors alongside economic, ecological, and equity goals.
As decisions are made that have lasting structural and system-level implications for populations, the best currently available evidence should be shared, with attention to limitations
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and remaining uncertainty, and leveraged to limit harmful effects and optimize health
benefits. Partnerships within and beyond the health sciences can generate and help to
disseminate this evidence. The BEH group will continue to build on a decade of research
innovation and translation in the context of growing policy interest to improve the urban food
environment.

Discussion Questions
1. W
 hat has been the role of your own environment in shaping lifestyle patterns? Do you see
ways that the opportunities for healthy or unhealthy eating have influenced your diet?
2. S
 elf-selection of people into neighborhoods that match their lifestyles was discussed as
one source of bias in neighborhood health research. How have you made decisions about
where to live? Do your health-related preferences and resources such as supermarkets
factor prominently into your decisions?
3. In considering policy on the food environment, research to date offers some guidance,
and yet the evidence continues to evolve. How should the research community balance
the interests of news media and policymakers, who would like a clear and simple message
about what works, with the desire of researchers to accurately convey the state of existing
scientific knowledge?

Assignment
Choose one or two commercial blocks near your home or school and list the food outlets
(stores and restaurants) on these blocks. Include all stores that sell food, even if they are
not grocery stores or restaurants. If there are food trucks or sidewalk stands that sell food
regularly, include these as well. Which outlets should be considered “healthy” or “unhealthy”
and why? Based on the research described in the case study, what local policies (if any)
would you recommend to make this micro-food environment more supportive of healthy
eating? How would you know whether your proposed change provided the anticipated health
benefits? Defend your policy and research recommendation.
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