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easuring Food Environments
Historical Perspective

aren Glanz, PhD, MPH

bstract: Food and nutrition environments are believed to contribute to obesity and chronic
diseases. There is a need for valid, reliable measures of nutrition environments. Familiarity
with previous efforts to measure food and nutrition environments can help researchers and
practitioners build on past accomplishments. This article describes sources of food-
environment data, discusses how they have been used, and places the definition and
measurement of food and nutrition environments in historical context. Review articles,
agency websites, and peer-reviewed articles were the main sources of information. The
review is organized around three main types of data sources identified as historic traditions:
government, industry, and research. Types of data include archives, business monitoring
records, surveys, observational assessments, and self-report surveys. Future development of
clear, adaptable measures of food and nutrition environments will build on lessons of the
past and will update and improve on past tools.
(Am J Prev Med 2009;36(4S):S93–S98) © 2009 American Journal of Preventive Medicine
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rogress in our understanding of food and nutri-
tion environments is essential to advancements
in efforts to explain and improve dietary behav-

or, and to public health advances in addressing the
urrent epidemic of obesity and other diet-related
iseases.1 Accomplishing this goal depends on valid,
eliable measures of the food and nutrition environ-
ents and associated policies that can inform both

esearch and action.2 High-quality measures are es-
ential and can be used to describe different food
nvironments and the variations across them, includ-
ng socioeconomic and racial disparities, and to
etter understand the role of environments and
olicies in shaping behavior, to identify leverage
oints for interventions to improve the food environ-
ent, and to better evaluate interventions targeting

he food environment.
Although attention to food and nutrition environ-
ents is relatively recent in public health, some groups
ave been collecting relevant data on the food environ-
ent for a variety of purposes for a long time. As in any

rea of emerging interest, familiarity with previous
fforts to measure food and nutrition environments
an help researchers and practitioners build on past
ccomplishments and lessons. This paper describes
hese sources of data and discusses how they have been
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sed, and places the definition and measurement of
ood and nutrition environments in historical context.

ackground and Context

he discussion of measurement of food and nutrition
nvironments is built on a foundation of understanding
he way these environments are conceptualized. Food and
utrition environments are complex and multi-level. They

nclude virtually all potential determinants of what people
at that are not clearly individual factors, such as cogni-
ions, attitudes, beliefs, and skills.1,3 The historical per-
pective described in this article is rooted in a broad
onceptualization of the food environment,1,3 with
he main emphasis on community and organizational
nvironments.2

Two contextual issues are important to put food and
utrition environment measures in perspective. The
rst involves clarifying how food environments are
ifferent from physical activity environments and the
econd is a consideration of how food environments
nd policies do and/or do not influence each other.

The science of measuring food and nutrition envi-
onments to meet current and emerging needs is not as
dvanced as it is for physical activity environments.
lthough concrete differences between these two types
f health-related environments may account for some
f this lag, other issues likely contribute as well. Market
orces are more prominent in measuring and under-
tanding food environments than they are for physical
ctivity environments because food, unlike physical
ctivity, is a commodity, and food products are big
usiness. Government agencies have been more active
n establishing tracking and monitoring systems for the
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ood environment because food is highly regulated by
overnment agencies with regard to safety, hygiene,
axation, nutrition labeling/information, and health
laims. It is particularly challenging to develop mean-
ngful metrics for nutrition environments because the
oods in neighborhoods and organizations are complex
nd multi-dimensional, with quality, quantity, and prep-
ration all being important issues.

Organizational environments may play a bigger role
n food and nutrition environments than in physical
ctivity environments because so many organizations
hat are central to everyday life—schools, daycare cen-
ers, workplaces, hospitals, and others—have institu-
ional food service operations. This directly leads to the
uestion of how food/nutrition environments and pol-

cies influence each other. School food policies, work-
lace and organizational catering policies, food assis-
ance policies, and price supports often shape food and
utrition environments, as they dictate what foods are
vailable—from the local level to the global. These
olicies can be health-promoting (e.g., encouraging
utritious offerings), or they can contribute to popula-

ion health risks (e.g., price supports for corn that
ncourage production and use of high-fructose corn
yrup), or they can be health-neutral but linked to
ommercial profitability (such as across-the-board in-
reases in food prices due to rising fuel costs).4,5

However, environments also often evolve in the ab-
ence of specific policies. Market-based factors, consumer
references, and cultural associations of high-fat, high-
alorie foods with social gatherings and celebrations all
lay influential roles in food and nutrition environments.
hus, although policies often drive environments, and
hanges in policies can lead to changes in food and
utrition environments, policies are not necessarily causal

or many aspects of food and nutrition environments.

pproach

ecause no single authoritative source of information
xists on the history of measurement of the food and
utrition environment, a variety of sources were used as

he basis for this paper. Historical sources are defined as
easures developed up to the Year 2000. This review is

ocused largely on the U.S. but includes selected exam-
les from other developed countries. The scope of the
earch was based on recent conceptual models and
eview papers1,3,6 and was circumscribed by the types of
ommunity-level measures that were the focus of the
ational Cancer Institute’s Workshop “Measures of the
ood and Built Environments.”2 Review articles, agency
ebsites, and peer-reviewed articles were the main

ources of information. The broad search for relevant
nformation yielded many sources identified with food
nvironments that dealt with agricultural issues such as
rrigation, climate, and pesticide use. These types of

nformation were excluded. Although this brief histor- fl

94 American Journal of Preventive Medicine, Volume 36, Num
cal perspective is not exhaustive, it aims to cover the
ain issues sufficiently to give readers a basic under-

tanding of historical traditions in measuring food and
utrition environments.

raditional Data Sources for Measuring
ood Environments

everal historic traditions, or streams of activity, were
dentified and examined. These range from the most

acro levels (i.e., food and agriculture policy, economics
nd pricing, and food marketing and media advertising)
o the more intermediate levels of schools, worksites,
omes, and community food-outlet environments. The
ections that follow are organized around the sources of
ata: government, industry, and research.

overnment

urveillance and monitoring. The U.S. Department of
griculture (USDA) has a long history of monitoring

ood-related environments, and it is considered an
uthoritative and highly credible source of data.
SDA’s mission includes managing policies and pro-

rams that shape broad food environments,5,7 includ-
ng tracking crop production, population-level food dis-
ppearance data, the food supply, and price supports that
ncourage the production and sales of specific types of
oods. Related efforts include establishing policy for and
mplementing food assistance programs—such as the
ational School Lunch Program; the Child and Adult
are Food Program (CACFP); the Food Stamp Pro-
ram (now called the Supplemental Nutrition Assis-
ance Program); and the Special Supplemental Pro-
ram for Women, Infants, and Children (WIC)—
hich directly affect the availability of certain types
f free or subsidized foods to participants. The
SDA’s surveillance systems to measure a wide range
f food-environment factors date back to 1895 when
ilk- and fat-production records were first collected.
lectronic tabulation was introduced in 19268 and
SDA’s monitoring systems have been expanded and
pdated periodically since then.
The USDA’s Economic Research Service (ERS), for-
ally created in 1961, had its origins in 1905 and is a

rimary source of economic information and research
n economic and policy issues involving food, farming,
atural resources, and rural development.9 An example
f measurement of food environments from the ERS

nvolves tracking increases in typical meal and portion
izes, which are considered important contributors to
he obesity epidemic.10 The USDA also uses price
ndexes such as the Consumer Price Index (CPI) for
ood, available since 1982–1984, to measure changes in
etail food prices. USDA economists acknowledge that
he CPI for food may not be sensitive to market

uctuations, the introduction of new food items, and

ber 4S www.ajpm-online.net
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onsumer spending patterns, and has incomplete geo-
raphic coverage; they continue to seek solutions to
hese problems.11

chool food policies and programs. In past years, a
umber of efforts have assessed the food environments
nd policies in organizations. Most of these have fo-
used on schools and worksites, and a few have focused
n homes. The School Health Policies and Programs
tudy (SHPPS) is a national survey conducted periodi-
ally since 1994 by the CDC. It assesses school-based
ealth-related policies and programs at the state, dis-

rict, and school levels across elementary, middle, and
igh schools.12 One section of the survey asks about the
vailability of several nutritious foods (such as fruits and
egetables) as well as food items of low nutritional value
such as high-fat baked goods and french fries). The
urvey also covers food preparation, vending machines,
nd policies restricting or prohibiting junk foods (i.e.,
oods of low nutrient density).12 The School Nutrition
ietary Assessment Study (SNDA), conducted since
991, tracks the nutritional quality of meals served in
ublic schools that take part in the National School
unch Program and the School Breakfast Program.13

ndustry

ales trends, food availability, and pricing. Parallel to
he government’s measures of food environments, in-
ustry sources provide detailed marketing data on sales
rends, food availability, and pricing. The NPD Group,
nc., founded in 1967, has been a key source for
nformation about food and beverage market environ-

ents in the U.S. and Canada for decades.14 For
xample, they track snack food consumption by type
nd purchaser characteristics in a variety of food sale
nvironments.14 Nielsen Retail Measurement services
lso compile scanner-based price data from supermar-
ets, convenience stores, and other stores that sell food
roducts. Although no scientific research has been
ublished on the accuracy of commercial sources of
ata to measure food environments at present or
istorically, these sources are regarded as valuable to

he industry. Scientists and public health users can
ccess these data by purchase with some restrictions on
heir use.

edia and food-related information. The food-related
nformation environment includes media and advertis-
ng in local, national, and organizational settings. Media
se by food manufacturers was reported at more than $7.5
illion in 1997, with the overwhelming majority of money
eing spent on television advertising to promote pro-
essed food products and eating out.9 The history of
racking food marketing in television and other broadcast

edia dates back to the 1920s when Nielsen Media
esearch began its surveillance services.15 This type of

ssessment is a thriving business, and more than 100 A

pril 2009
edia tracking services are currently active. For exam-
le, the grass-roots activist group, Action for Children’s
elevision, which operated from 1968 to 1999, tracked
hildren’s programs and advertising within children’s
V programming with the aim of limiting health-
ompromising content and promotion.16 Over sev-
ral decades, media and advertising data have been
sed to conduct surveillance and content analyses,
hich have measured how television commercials
romote foods of low nutritional value.17,18

esearch

chool food environments. Assessments of school food
nvironments traditionally have been linked to inter-
ention research studies. These local and regional
tudies have assessed the implementation of programs
nd policies related to classroom instruction and food
ervice that were prescribed by the interventions,19 and
ave typically used a combination of data-collection
ethods, including surveys of food service managers,

bservations and data-based inventories of foods avail-
ble, observations/analyses of students’ lunches, and
ood service sales data. Often the food availability or
ales data have been combined with nutrition informa-
ion and subjected to nutrient analysis.20,21 The mea-
ures as reported have been carefully designed and
ubjected to quality assurance, but few psychometric
ata are available. A key limitation of the on-site
easures has been that the sales data were usually

ecorded manually instead of from automated cash
egister systems. Further, the details of instruments and
rotocols have not been widely disseminated beyond
he specific intervention studies where they were used.3

orksite food environments. Assessments of worksite
ood environments and policies also have been used

ainly in intervention studies. Only a few such studies
ave provided enough information to describe the
ssessment tools that were used, however. The Working
ell Trial that was conducted in the early 1990s in
ore than 100 worksites across the U.S. used a multi-

omponent assessment of access to healthful food
hoices and nutrition information in the workplace.
ata were collected through key informant interviews

nd employee surveys, and the intervention results
howed significant effects of worksites on access to
ealthful food, nutrition information availability, and
ocial norms for choosing healthful foods.22

The Checklist of Health Promotion Environments at
orksites, or CHEW, tool was developed in Australia in

995 as an audit tool to measure a broad range of
ealth promotion–related environmental features in
orksites.23 The tool included more than 40 items to
ssess several categories of workplace food and nutri-
ion environments: cafeteria choices, vending ma-
hines, and indications of healthful choices (e.g., the

ustralian National Heart Foundation’s “tick,” a desig-

Am J Prev Med 2009;36(4S) S95
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ation for healthful foods). The instrument was found
o have high inter-rater reliability.23 It can be adapted
o other countries although no reports of the tool’s use
eyond the publication describing its development and
haracteristics have been published to date.

ome food environments. In the 1990s, two measures
f home food environments were reported in studies
xamining the association between availability and ac-
essibility of healthful foods (fruits and vegetables,
educed-fat foods) and high-fat foods. Hearn and col-
eagues24 developed a survey measure of the availability
nd accessibility of fruits and vegetables that had an
nternal consistency reliability (Cronbach’s alpha) of
.69. This measure was used to study the homes of
amilies with children participating in an intervention
tudy. Patterson et al.25 developed a brief household
ood inventory used in population-based telephone
nterviews. The inventory focused on the presence or
bsence of high-fat and reduced-fat foods in the home
nd was significantly correlated with individuals’ energy
rom fat.

ommunity and consumer nutrition environments. Histori-
ally, relatively little attention has been focused on
easuring the sources of food in defined community

ocalities such as neighborhoods, cities, and states, but
ttention to these environments is increasing, along
ith a search for measurement tools to describe the

ources and types of food available and their prices,
romotions, and nutrition information.1 In parallel,
ttention to nutrition environments has increasingly
ddressed efforts to understand first, where people
et food (such as stores and restaurants) and second,
hat types of food and food-related information they
re exposed to and can get within those establish-
ents. Although the distinctions between commu-
ity and consumer environments have been made
lear only recently, they can be used to describe historic
raditions of measuring food and nutrition environ-

ents. The community nutrition environment is com-
osed of the number, type, location, and accessibility of
ood outlets such as grocery stores, convenience stores,
ast-food restaurants, and full-service restaurants. The
onsumer nutrition environment is what consumers
ncounter in and around places where they buy food.1

ome studies have defined nutrition environments as the
umber of health promotion programs and activities
vailable in a community.26 However, these indicators
re less closely related to food environments per se, and
herefore are not described here.

Community food-environment data are available to
esearchers from various government sources, usually
t the local level through license records for retail
nd food service establishments (city or county), and
hrough public directories such as the Yellow Pages
nd online directories.27 Commercial sources in the

.S. include Dun and Bradstreet and InfoUSA, which k

96 American Journal of Preventive Medicine, Volume 36, Num
aintain and sell business directories. Although na-
ional studies usually rely on business lists, local and
egional studies suggest that more complete and accu-
ate enumeration of food outlets can be achieved by
sing a combination of sources27,28 and supplementing

hem by systematically walking or driving each street in
neighborhood (“ground truthing”). Because retail

nd food service establishments have high rates of
urnover, historical data are likely to have poor accu-
acy. Wang and colleagues29 compared sources of his-
orical data from 1979 to 1990 and found discrepancies
etween state records and business directories. For
xample, one source listed 127 food stores while the
ther identified 351 retail food stores.
The examples thus far apply to the primary data

egarding the presence of food outlets in community
nvironments. Researchers also have used a variety of
ummary measures for research, reflecting food-outlet
ensity and distance from residents’ homes, including
quare miles per fast-food restaurant, population per
ast-food restaurant, number of food stores per area
nit; and restaurant proximity and distance to usual
rocery store.29 The lack of standardization of mea-
ures in the past has made it difficult to make clear
omparisons across studies of food and nutrition envi-
onment, however.30

Observational measures of consumer nutrition envi-
onments were first reported in the late 1980s and early
990s by Sallis et al.31 and Cheadle et al.32,33 Sallis and
olleagues conducted the San Diego Food Availability
urvey, which assessed an inventory of 71 heart-healthy
oods in supermarkets, grocery stores, and convenience
tores. These observational measures had high inter-
bserver agreement (78% to 99%) and documented
ifferences between the various types of stores, with the
ost heart-healthy foods available in supermarkets,

ollowed by neighborhood groceries, and the fewest
eart-healthy foods in convenience stores.31 Cheadle
t al.32,33 measured a small number of low-fat and
igh-fiber food items available in grocery stores and

n-store health information displays. The measures for
he food-item availability had high inter-rater reliability
nd test–retest reliability, but the health information
ndices had poor to moderate inter-rater reliability.32

ggregate measures of availability at the ZIP-code and
ommunity levels were significantly associated with
ndividuals’ reports of the healthfulness of their diets.33

ew of the early researcher-developed measures fo-
used on food prices in local neighborhoods, although
rice tracking at the national level from government
nd commercial sources could often be identified for
ore targeted geographic locations. The oldest and
ost widely used of these sources is the American
hamber of Commerce Research Association (ACCRA)
ost of Living Index published by the Council for
ommunity and Economic Research (C2ER, formerly

nown as ACCRA) since 1968. ACCRA food-price data

ber 4S www.ajpm-online.net
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re based on quarterly data on pre-tax retail prices of 27
rocery/food categories in selected metropolitan and
ural areas of the U.S.34 These data are considered to
e of high quality by economic researchers, although
hey have some of the same limitations as the CPI data

entioned above, and some of the items in the grocery
ndex may not be of interest to everyone studying food
nvironments today (e.g., Kleenex, cigarettes, Cascade,
risco, baby food).
Self-reported measures of both consumer and com-
unity nutrition environments have taken a variety of

orms.22,35 Reports of distance to the nearest store or
estaurant, and inquiries about the location of stores or
estaurants at which people usually shop or eat, fall in
he category of factual self-report and are often com-
ined with GIS data to describe built-environment
eatures of the food environment. Perception measures
ocus on opinions or attitudes, such as how easy or hard
t is to find fruits and vegetables, or whether certain
oods are too expensive. These questions have long
een used as indicators of food environments in survey
esearch. However, it is important to distinguish be-
ween reports and perceptions—reports are facts but
erceptions are opinions. Still, having both objective
nd subjective indicators often helps to answer impor-
ant research questions.

ocus on the Present and Future

istorical perspectives provide a foundation upon
hich to build the future science of the measurement
f food and nutrition environments. This brief histori-
al overview illustrates the challenges to balancing
esearch and practical considerations, and the need to
stablish standards for measurement going forward. We
lso have much to learn from other disciplines and
ther fields of health behavior, where studies compar-

ng verbal reports with observational measures can
dvance knowledge about validity,36 and where devel-
ping standardized core measures can help a field
dvance more consistently.37,38

Many issues in the area of measuring food and
utrition environments could benefit from expert con-
ensus building, and the NCI’s recent “Measures of the
ood and Built Environment Workshop” will be helpful

n moving that agenda forward. Issues to be considered
n the present and future development of food and
utrition environment measures include the basics of
meaning” in the measures: Should they relate to
utrients, foods, food-preparation methods, policies, or
ome combination of these? What are the advantages
nd disadvantages of focusing measures of the environ-
ent on the available foods (e.g., red meat versus fish);

heir nutrients (saturated fat content); preparation
ethods (baked, sautéed, or deep fried); or portion

izes (regular, large, or supersized)? The development

f clear, adaptable, easily-disseminated measures in the

pril 2009
uture will take the lessons of the past into the future
here they can help researchers understand and meet

he challenge of better health through nutrition.
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