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ealthy eating can help reduce the incidence of obesity and diabetes—increasingly common conditions that result in
shortened lives, lowered productivity, and enormous economic costs. Although healthy eating habits are ultimately

a matter of individual choice, local food environments influence the options available to individuals and families.

Designed for Disease: The Link Between Local Food Environments and Obesity and Diabetes examines the relationships 
between retail food environments, obesity and diabetes, and community income. The study demonstrates that people who live
near an abundance of fast-food restaurants and convenience stores compared to grocery stores and fresh produce vendors, have
a significantly higher prevalence of obesity and diabetes.

The highest rates of obesity and diabetes are among people who live in lower-income communities and have worse food
environments. However, for people living in lower-income and higher-income communities alike, the higher the ratio of
fast-food restaurants and convenience stores to grocery stores and produce vendors near home, the higher the prevalence
of obesity and diabetes.  

To help reduce the prevalence of obesity and diabetes, the authors urge state and local lawmakers to enact public
policies to make healthy foods more readily available. These policies include providing retail incentives, promoting
smaller-scale markets that sell healthy foods, maximizing the opportunities that come with the new WIC food package, using
zoning to limit the number of fast-food restaurants in overburdened communities, and requiring nutritional information on
restaurant menus.

S u m m a r y

H

Increasingly, research suggests that the foods
available in communities influence dietary 
behaviors and related health outcomes.1

According to a 2007 study by the California
Center for Public Health Advocacy, California
has more than four times as many fast-food
restaurants and convenience stores as grocery
stores and produce vendors—suggesting that
Californians have greater access to foods with
lower nutritional values than to healthier foods.2

This policy brief, produced collaboratively
by the California Center for Public Health 
Advocacy, PolicyLink, and the UCLA Center
for Health Policy Research, builds on the 2007
study as well as on related research by all three
organizations. It investigates whether there is an
association between the retail food environ-
ment and the prevalence of obesity and diabetes
in California and explores the effect of com-
munity income on that relationship.

Study Ov er vie w

Obesity and Diabetes Rates Are Increasing
According to the 2005 California Health Inter-
view Survey (CHIS 2005), 21 percent of Cali-
fornia adults are obese and another 35 percent are
overweight. The consequences of obesity are 
severe; they include increased risk for chronic
conditions such as diabetes, heart disease, cancer,
arthritis, stroke, and hypertension.3-5 Each year in
California, obesity is responsible for thousands of
deaths 6 and costs families, employers, the health-
care industry, and the government more than 
$6 billion.7 Due to the rapid rise in obesity, today’s
youth may—for the first time in modern 
history—live shorter lives than their parents.8

The prevalence of type 2 diabetes is also rising
dramatically, and the human and financial costs
are devastating. Diabetes is the leading cause of
blindness, non-traumatic lower-limb amputation,
and kidney failure.9 In addition, two-thirds of
people with diabetes will die from cardiovascular
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disease or stroke.10 The rising prevalence of 
diabetes is fueling increases in healthcare expen-
ditures and insurance premiums, costing $18 
billion each year in California alone.11

Rates of obesity and diabetes are highest and
have risen the most rapidly among people of color
and in lower-income communities.12,13 Even after
accounting for individual risk factors such as 
socioeconomic status and race/ethnicity, living in
a lower-income community is associated with
poor health outcomes, including higher rates of
obesity and mortality.14,15 Increasingly, public
health researchers, policymakers, advocates, and
health care providers have acknowledged the in-
fluence of community factors, including the local
food environment, on health.16

Food Environments Are Associated 
with Health 

The availability of retail food outlets that sell high-
quality, nutritious foods at affordable prices is an
important factor for encouraging individuals to
select a healthy diet and subsequently reduce
their risk for obesity and diabetes.17, 18 People who
live near grocery stores are more likely to eat rec-
ommended amounts of fruits and vegetables19

and less likely to be obese or have a diagnosis of
diabetes.20, 21 Alternatively, eating at fast-food
restaurants is associated with higher caloric in-
take,22 lower fruit and vegetable consumption,23

greater consumption of sweetened beverages,24

and higher rates of obesity and diabetes.25 Most
food sold at convenience stores is typically of sim-
ilarly low nutritional quality.26

The food environments of lower-income com-
munities and communities of color are of particu-
lar concern, given that obesity and diabetes rates
are highest in these communities. Lower-income
neighborhoods and communities of color have
fewer grocery stores and an abundance of fast-
food restaurants and convenience stores com-
pared to higher-income and predominantly
Caucasian neighborhoods.27-31 When grocery
stores are not accessible—when residents do not
have access to a private vehicle or reliable public
transportation, or when grocery stores are not lo-
cated within short walking distance—residents

of these communities often resort to purchasing
the generally higher-calorie, lower-nutrient foods
sold at nearby convenience stores and fast-food
restaurants. These disparities in food access con-
tribute to subsequent chronic health conditions, 
including obesity, cancer, diabetes, and cardio-
vascular disease, as well as to higher mortality
rates and years of potential life lost.32-34

Data and Me thods

To examine the association of retail food envi-
ronments with obesity and diabetes, we combined
individual-level demographic and health out-
come data from the 2005 California Health 
Interview Survey (CHIS 2005) with the loca-
tions of retail food outlets from the 2005 
InfoUSA Business File. Using geographic 
information system (GIS) software, we calcu-
lated a Retail Food Environment Index (RFEI)
for each adult CHIS respondent by dividing the
total number of fast-food restaurants and conven-
ience stores by the total number of grocery stores*
(including supermarkets) and produce vendors
(including produce stores and farmers’ markets)
within a given radius around their home 
address (0.5 mile in urban areas, 1 mile in smaller
cities and suburban areas, and 5 miles in rural
areas).35, 36 Thus the RFEI is an indicator of the
density of food outlets that are less likely to stock
fresh fruits and vegetables and other healthy foods
relative to those where such healthy options are
more likely to be available. A higher RFEI 
indicates that a person lives near a larger number
of fast-food restaurants and convenience stores
relative to the number of grocery stores and 
produce vendors. For example, an individual with
an RFEI of 2.0 has twice as many fast-food restau-
rants and convenience stores nearby compared to
grocery stores and produce vendors. 

To investigate the influence of community
income on the relationship between the RFEI
and health outcomes, this study uses data from
the 2000 Census to describe community eco-
nomic status. Lower-income communities are
defined as census tracts in which at least 30 
percent of households have incomes below 200

*In the California Center for Public Health Advocacy 2007 study, Searching for Healthy Food: The Food Landscape in California
Cities and Counties, this category of stores was referred to as supermarkets.

CHIS is a telephone survey 
of adults, adolescents, and
children from all parts of 
California. The survey exam-
ines public health and
health care access issues.
CHIS 2005 completed inter-
views with over 43,000
adults, drawn from every
county in the state, in English,
Spanish, Chinese (both
Mandarin and Cantonese),
Vietnamese and Korean. The
CHIS sample represents the
geographic diversity of 
California, and the available
multi-language interviews 
accommodate the state’s
rich ethnic diversity. CHIS is 
a collaborative project of the
UCLA Center for Health Policy
Research, the California 
Department of Health Serv-
ices, and the Public Health 
Institute. The survey has been
conducted every two years
since 2001. For more informa-
tion about CHIS, please visit
www.chis.ucla.edu.

The California Health 
Interview Survey (CHIS)

The rising prevalence of 

diabetes is fueling increases

in healthcare expenditures

and insurance premiums,

costing $18 billion each

year in California alone.
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The Retail Food Environment Index is constructed by dividing the total number of fast-
food restaurants and convenience stores by the total number of grocery stores (includ-
ing supermarkets) and produce vendors (produce stores and farmers’ markets) within a
radius around an individual CHIS respondent’s home (0.5 mile in urban areas, 1 mile in
smaller cities and suburban areas, and 5 miles in rural areas).

The result is the ratio of retail food outlets around an individual’s home that are likely
to offer little in the way of fresh fruits and vegetables or other healthy foods to those in
which such products are likely to be more readily available. For example, an individual
whose RFEI is 2.0 has twice as many fast-food restaurants and convenience stores nearby
as grocery stores and produce vendors. 

The Retail Food Environment Index (RFEI)

RFEI =
# Fast-Food Restaurants + # Convenience Stores

# Grocery Stores + # Produce Vendors

percent of the federal poverty level (FPL). At
the time of the 2000 Census, 200 percent of the
FPL was $21,738 for a family of two and
$34,058 for a family of four.37,38

Ten nationally recognized experts with knowl-
edge and experience in community nutrition, so-
cial marketing, health policy, consumer behavior,
public health ethics, biostatistics, epidemiology,
health disparities, neighborhood effects, and
spatial analysis served as a Scientific Advisory

Panel for this study, reviewed the methodology
and results and helped develop policy 
recommendations.

All statements in this report that compare
rates for one group with another reflect statisti-
cally significant differences (p<0.05) unless 
otherwise noted. 

For more information on the RFEI and 
the study methodology, please see 
www.publichealthadvocacy.org/research. 

= Fast-food restaurant 
or convenience store                    

= Grocery store or 
produce vendor

The average local RFEI for California adults is approximately 4.5, meaning that for each 
grocery store or produce vendor around Californians’ homes, there are more than four 
fast-food restaurants and convenience stores.

A higher RFEI indicates 

that a person lives near a

larger number of fast-food

restaurants and convenience

stores relative to the number

of grocery stores and 

produce vendors.
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F I G U R E  2

Diabetes Prevalence by Retail Food Environment Index, 
Adults Age 18 and Over, California, 2005
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*Significantly different from “RFEI Below 3.0”; p<0.05. RFEI was calculated using buffers of 0.5
mile for respondents in urban areas, 1 mile for respondents in smaller cities and suburban areas
and 5 miles for respondents in rural areas. 

Source: 2005 California Health Interview Survey and 2005 InfoUSA Business File

F I G U R E  1

Obesity Prevalence by Retail Food Environment Index, 
Adults Age 18 and Over, California, 2005
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*Significantly different from “RFEI Below 3.0”; p<0.05. RFEI was calculated using buffers of 0.5
mile for respondents in urban areas, 1 mile for respondents in smaller cities and suburban areas 
and 5 miles for respondents in rural areas. Obesity is defined as having a body mass index of
30.0 kg/m2 or greater. 

Source: 2005 California Health Interview Survey and 2005 InfoUSA Business File

Findings

The average Retail Food Environment Index
(RFEI) for California adults included in this
study is 4.5, meaning that the average Califor-
nia adult has more than four times as many
fast-food restaurants and convenience stores
near home as they do grocery stores and produce
vendors.39 For 25 percent of California adults the
RFEI is 5.0 and above; for 21 percent, it is be-
tween 3.0 and 4.9; and for 26 percent it is below
3.0. An additional 28 percent of California adults
have no grocery stores or produce vendors within
the buffer around their homes. The RFEI can-
not be calculated for these individuals; there-
fore they were not included in the analyses for
this study. 

Higher RFEIs Are Associated with Higher
Prevalence of Obesity and Diabetes 

Obesity
Obesity prevalence is highest for California adults
who have the most fast-food restaurants and
convenience stores near their homes relative to 
grocery stores and produce vendors. Nearly one
in four adults with local RFEIs  of 5.0 and above
is obese, compared to one in five adults with
local RFEIs below 3.0, representing a 20 per-
cent difference between the lowest and high-
est RFEI groups presented here (Figure 1). 

Diabetes
Similarly, California adults with the most fast-
food restaurants and convenience stores near
their homes relative to grocery stores and 
produce vendors have the highest prevalence
of diabetes. Approximately 8 percent of adults
with local RFEIs of 5.0 and above have been 
diagnosed with diabetes, compared to 6.6 percent
of those with RFEIs below 3.0, representing a 23
percent difference between the lowest and high-
est RFEI groups presented here (Figure 2). 
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F I G U R E  3

Average Retail Food Environment Index by Community Income,
Adults Age 18 and Over, California, 2005
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* Significantly different from “Higher-Income Communities”; p<0.05. RFEI was calculated using
buffers of 0.5 mile for respondents in urban areas, 1 mile for respondents in smaller cities and 
suburban areas and 5 miles for respondents in rural areas. Survey respondents were characterized
as living in lower-income communities if more than 30% of households in their census tract had
incomes below 200% of the federal poverty level.

Source: 2005 California Health Interview Survey, 2000 Census, and 2005 InfoUSA Business File

F I G U R E  4

Obesity Prevalence by Retail Food Environment Index, Adults Age 18
and Over Living in Lower-Income Communities, California, 2005 
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federal poverty level. 

Source: 2005 California Health Interview Survey, 2000 Census, and 2005 InfoUSA Business File
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Residents of Lower-Income Neighbor-
hoods Have Higher Local RFEIs

The RFEI is related to community income.
Statewide, the average RFEI is 20 percent
higher for people living in lower-income com-
munities (average RFEI of 4.9) compared to
those in higher-income areas (average RFEI of
4.1) (Figure 3).

Obesity and Diabetes Prevalence 
Are Highest for Adults with Higher 
Local RFEIs Who Live in Lower-Income 
Communities 

As with having higher local RFEIs, living in
lower-income communities is associated with
higher rates of obesity and diabetes.40 However,
obesity and diabetes prevalence are highest
among adults who live in lower-income com-
munities and who also have local RFEIs of 5.0
or greater. 

Obesity
In lower-income communities, obesity preva-
lence is 17 percent higher among adults whose
local RFEI is 5.0 or greater compared to those
whose local RFEI is below 3.0 (28 percent vs. 24
percent) (Figure 4). Similarly, in higher-income
communities, obesity prevalence is 19 percent
higher among adults whose local RFEI is 5.0 or
greater compared to those whose local RFEI is
below 3.0 (19 percent vs. 16 percent). Although
the relationship between RFEI and obesity is
consistent in lower-income and higher-income
communities, obesity prevalence is highest for
those who live in lower-income communities and
have RFEIs of 5.0 or greater (28 percent). O
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Diabetes
As with obesity, higher local RFEIs are associated
with higher diabetes prevalence in both higher-
income and lower-income communities; how-
ever, diabetes prevalence is highest among adults
who live in lower-income communities and also
have the highest RFEIs.

In lower-income communities, diabetes preva-
lence is 21 percent higher among adults with a
local RFEI of 5.0 and above compared to those
with a local RFEI below 3.0 (9.3 percent vs. 7.7
percent; p<0.10) (Figure 5). Similarly, in higher-
income communities, diabetes prevalence is
higher among individuals with RFEIs above 5.0
compared to those with RFEIs below 3.0 (6.8 per-
cent vs. 5.8 percent), although this difference is
not statistically significant. 

Again, although the association between
RFEI and diabetes is consistent for Californians
living in lower-income and higher-income com-
munities, diabetes prevalence is highest among
those who live in lower-income communities
and have RFEIs of 5.0 or greater (9.3 percent). 

The Association Between RFEI and
Health Outcomes Remains Even After
Controlling for Individual Characteristics
and Community Income

People of color and lower-income individuals have
higher local RFEIs. A greater proportion of African
Americans (30 percent), Latinos (29 percent), and
people of mixed race/ethnicity (31 percent) have
RFEIs of 5.0 or greater compared to Caucasians
(23 percent). In addition, a greater proportion (30
percent) of adults from lower-income households
have RFEIs of 5.0 or greater compared with those
from higher-income households (23 percent).
However, the Retail Food Environment Index 
remains associated with both obesity and diabetes
after accounting for these individual characteris-
tics (race/ethnicity and household income) as well
as for age, gender, physical activity, and commu-
nity income. After controlling for these factors,
adults with local RFEIs of 5.0 and above are 18
percent more likely to be obese and 24 percent
more likely to have been diagnosed with diabetes
than adults with local RFEIs below 3.0.

Conclusions

This study demonstrates a link between the retail
food environment and the prevalence of obesity
and diabetes in California adults. Even after 
accounting for individual characteristics and com-
munity income, adults with a higher Retail Food
Environment Index (RFEI)—that is, with greater
availability of fast-food restaurants and conven-
ience stores relative to grocery stores and produce
vendors near their homes—are more likely to be
obese and to have diabetes than those with lower
local RFEIs. 

The highest prevalence of both obesity and
diabetes is among adults who have higher local
RFEIs and live in lower-income communities.
However, for people living in lower-income and
higher-income communities alike, the higher
the ratio of fast-food restaurants and conven-
ience stores to grocery stores and produce ven-
dors near home, the greater the prevalence of
obesity and diabetes. 

These findings suggest that improving the 
retail food environment—in both lower- and
higher-income California communities—may be
a promising strategy for decreasing the prevalence
of obesity and diabetes in California adults. 

6 D E S I G N E D  F O R  D I S E A S E

F I G U R E  5

Diabetes Prevalence by Retail Food Environment Index, Adults Age 18
and Over Living in Lower-Income Communities, California, 2005
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and 5 miles for respondents in rural areas. Survey respondents were characterized as living in
lower-income communities if more than 30% of households in their census tract had incomes
below 200% of the federal poverty level. 

Source: 2005 California Health Interview Survey, 2000 Census, and 2005 InfoUSA Business File 
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Policy  Recommendations

To date, many efforts to reduce obesity and dia-
betes have focused on encouraging individuals
to change their eating habits. However, given
the association shown in this study between the
retail food environment and health outcomes, 
additional measures should be aimed at improv-
ing the retail food environment to support indi-
viduals in making such changes. 

Although healthy eating habits are ultimately
a matter of individual choice, local food environ-
ments influence those choices. It is difficult to fol-
low recommended dietary guidelines in a food
environment characterized by an abundance of
fast-food restaurants and few grocery stores—a sit-
uation faced by many Californians, particularly
those in lower-income communities. Reversing
obesity and diabetes trends in California requires
a range of interventions, including a systematic
approach to improving local food environments. 

Environmental and policy interventions can
improve conditions for large numbers of people. 
Directing resources toward communities most in
need, such as lower-income communities, can
maximize the impact of such interventions.

Food environments can be made healthier by
increasing the availability of grocery stores and
produce vendors relative to fast-food restaurants
and convenience stores, by improving the avail-
ability of healthy foods relative to unhealthy foods
in existing retail outlets, and by increasing con-
sumer awareness of the nutritional content of
restaurant food. Based on the findings presented
in this brief, insights gained from the national Sci-
entific Advisory Panel convened for this study,
and existing policy initiatives in other parts of the
country,41 policymakers are urged to consider the
following strategies for improving local food en-
vironments:

� Increase access to healthy foods by provid-
ing incentives for retail store development
and improvement. Because grocery chains
have historically been less likely to locate in
lower-income communities and communities
of color,42 new policies and market-based 
incentives are needed to reverse these trends.
New funding could be used to stimulate 
development of retail projects by offering tech-
nical assistance and financing options, such as

low-interest loans or seed grants for the pur-
chase of refrigeration equipment and other
supplies necessary to store and preserve fresh
fruits and vegetables. 

� Promote retail innovations, including
smaller-scale markets selling healthy foods.
Attention should be given to smaller-scale
community innovations, such as mobile ven-
dors, vending machines, farmers’ markets, co-
operatives, community-supported agriculture,
and improved transportation to existing retail-
ers. For example, farmers’ markets and mobile
vendors typically need less time to transition
from vision to operation and can produce
added benefits by supporting local farmers. 

� Maximize the opportunities presented by
the changes in the WIC food package. The 
inclusion of fresh fruits and vegetables, whole
grains, and low-fat dairy products in the 
updated WIC food package is expected to 
increase demand for these healthy foods. Pol-
icymakers should adopt measures to ensure
that the expanded food package is accessible
in lower-income communities by building 
the capacities of existing WIC-authorized
stores, expanding the number of authorized 
WIC vendors, and facilitating grocery store
expansion. 

� Implement zoning designed to limit fast-
food restaurants in overburdened commu-
nities. The health implications of fast-food
restaurants should be considered in the com-
munity planning and development permitting
process. Local governments should strive to
achieve a balance of retailers that supports
community health.

� Require menu labeling. Restaurants should
be required to provide consumers with nutri-
tional information on in-store menus and
menu boards for all standard menu items.
Given the proliferation of fast-food restaurants
and the high fat and calorie content of many
items on their menus, prominent posting of the
nutrient content of items for sale can help con-
sumers make healthier choices. 

Although healthy eating

habits are ultimately a

matter of individual choice,

local food environments 

influence those choices. 
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3) Suburbs have population density scores between 40 and 90. 
Unlike smaller cities, they are not the population center of their 
surrounding community, but rather a continuation of the density
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39. In its 2007 study, CCPHA reported a statewide RFEI of 4.18, calcu-
lated by dividing the total number of fast-food restaurants and con-
venience stores in California by the total number of grocery stores
and produce vendors in California. In the current study, the average
RFEI of 4.48 was calculated by taking an average of all RFEIs for
CHIS respondents for whom an RFEI could be calculated, based
on the number of fast-food restaurants, convenience stores, grocery
stores, and produce vendors within the appropriate buffer around
their home addresses.

40. Obesity prevalence is 25 percent among adults living in lower-
income communities compared to 18 percent among adults in
higher-income communities. Diabetes prevalence is 8.4 percent
among adults living in lower-income communities compared to 5.8
percent among adults in higher-income communities. Source: 2005
California Health Interview Survey and 2000 Census.

41. Examples include menu labeling legislation passed in New York
City and under consideration in a number of additional cities and
states nationwide, and The Food Trust’s Supermarket Campaign,
which seeks to improve access to supermarkets in underserved 
communities through leveraging economic development resources, 
active public/private partnerships, research, and policy advocacy 
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