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Abstract

Background Diet-related environmental and policy inter-
ventions are being advocated at a population level because
individual change is more likely to be facilitated and
sustained if the environment within which choices are made
supports healthful food options.

Purpose This study aims to review research that examines
factors having an influence on food choices in social environ-
ments, physical environments, and macroenvironments.
Methods A snowball strategy was used to identify relevant
peer-reviewed studies and reviews, with a focus on research

completed in the US and published within the past 10 years.

Results Research has identified a number of environmental
factors associated with dietary intake; however, the major-
ity of completed studies have methodological limitations
which limit their credibility to guide interventions and
policy changes.

Conclusions Future research will need to emphasize
multilevel investigations, examine how associations vary
across population subgroups, develop a standard set of
measures for assessing food environments and policies, and
improve dietary assessment methodology.

Keywords Dietary intake - Eating behavior - Social norms -
Environment - Policy
Introduction

What and how much people eat defines to a large extent
their health [1]. As obesity and other diet-related chronic
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diseases are recognized as major public health issues
associated with risk for several of the leading causes of
death and disability, there is strong interest in the
determinants of food selection and the most effective ways
to provide food guidance to individuals and populations to
improve their health and well-being. It is known that eating
behavior is highly complex, resulting from the interplay of
multiple influences across different contexts and conditions.
There is growing interest in the role of the environment in
promoting or hindering healthy eating. It has been
suggested that individual change is more likely to be
facilitated and sustained if the environment within which
choices are made supports healthful food options [1].
Swinburn et al. emphasize that as with other major public
health issues, such as smoking reduction, injury prevention,
and infectious disease prevention, success at the population
level for reducing obesity and diet-related chronic diseases
is not likely to occur until environmental influences are
identified and modified [2]. Diet-related environmental and
policy interventions are also being advocated at a popula-
tion level because individual behavior change strategies are
expensive and cannot reach large numbers of people on a
cost-effective basis. Environmental changes may also have
a more lasting effect on behavior change because they can
become incorporated into structures, systems, policies, and
sociocultural norms [2].

A goal of public health is to give people the best chance
to enjoy many years of healthy and active life [1]. Public
health encompasses a population-focused, organized effort
to help individuals, groups, and communities reduce health
risks and maintain or improve health. Improving dietary
and lifestyle patterns and reducing obesity will require
addressing not only individual behaviors but the environ-
mental context and conditions in which people live, make
choices, and eat and addressing the disparities that exist in
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access to healthy foods in low-income and disadvantaged
communities. Different types of environmental influences
operate across multiple domains: (1) individual-level
factors related to food choices and eating behaviors include
attitudes, preferences, and biological and demographic
factors; (2) the social environment includes interactions
with family, friends, peers, and others in the community
and can impact food choices through mechanisms such as
role modeling, social support, and social norms; and (3) the
physical environment includes the multiple settings where
people eat or procure food. The physical settings within the
community influence what foods are available and acces-
sible and (4) macro-level environmental factors play a more
distal and indirect role but have a substantial and powerful
effect on what people eat.

According to ecological models, these four broad levels
of influence—individual, social environments, physical
environments, and macro-level environments—interact,
both directly and indirectly to impact eating behaviors
[3]. For example, consider the case of a child’s consump-
tion of vegetables. Individual factors such as whether the
child likes or dislikes vegetables, social factors like
whether the parent eats vegetables, physical environmental
factors such as whether vegetables are available in the
multiple contexts where children spend their time (home,
school, after school) and whether families have easy
access to high-quality and affordable produce in their
neighborhood, and macro-level factors such as US
agricultural policy and economic price structures for the
costs of vegetables all can influence individual eating
behavior.

The research on determinants of eating behaviors in
adults, adolescents, and children has predominantly focused
on individual-level determinants of these behaviors, for
example, attitudes, preferences, behavioral intentions, and
self-efficacy [4]. Although there has been a recent shift in
attention to environmental determinants of eating behavior,
the empirical evidence on environmental factors is scant,
and little research has been done on what aspects of the
food environment are more influential than others, how
environmental factors interact with individual factors, or
about the most feasible and effective interventions and
policies for improving food environments in various
populations [4-7]. Other manuscripts extensively review
individual-level factors that influence food choices [8—10].
This article reviews research that examines factors having
an influence on food choices in (1) social environments,
such as family, peers, and social networks; (2) physical
environments (settings), including schools and child care,
worksites, retail food stores, and restaurants; and (3) macro-
environments, such as socioeconomic status, cultural norms,
food marketing, and food and agriculture policy. Future
research directions are also discussed.

Methods

A snowball strategy was used to identify relevant peer-
reviewed studies and reviews, with a focus on research
completed in the US and published within the past 10 years.
Searches were completed using PubMed and MEDLINE in
2008 with keywords specific to each level of environmental
influences and the following general terms: dietary intake,
food choice, eating patterns, nutrition, environment, policy,
adults, adolescents, and children. The references cited in
articles that were indexed in these search engines were also
checked, and additional relevant articles were retrieved to
ensure representation of the current state of the field. To be
included in the review, articles had to describe research
addressing at least one level of environmental influence and
nutrition among healthy populations aged two or more years.

Social Environments
Family and Home Environment

Family members and the home food environment are
important influences on dietary intake, especially for
children and adolescents. Several studies have found family
resemblances in intakes of energy, foods, and key nutrients
[11-13]. Parents and other family food preparers play
central roles in shaping the dietary habits of household
members [14, 15]. Food preparers act as nutritional gate-
keepers by determining what foods are available in the
home, the quantities in which they are stored, and how they
are prepared. Parents additionally serve as models for
eating behavior, use feeding practices that develop their
children’s ability to self-regulate intake, transmit nutrition
attitudes, and determine the structure of shared meals.
Research suggests that the types, amounts, and conve-
nient storage of food available at home may positively or
adversely impact on the eating behaviors of adults and
youth. Several observational and intervention studies have
reported evidence of a direct relationship between the home
availability or accessibility of fruits and vegetables and
consumption [16]. For example, one study in 1,196 families
of fourth-grade students examined fruit and vegetable
intakes of parents and students according to tertiles of
parent-reported home fruit and vegetable availability [17].
Results showed that parents and students having the highest
compared to the lowest availability at home, respectively,
consumed 1.2 and 0.7 additional daily fruit and vegetable
servings. Other studies have focused on the practice of
stockpiling groceries and indicate that bulk purchases lead
to increases in the quantity and frequency of convenience
product consumption (e.g., cookies, chips, granola bars)
[18]. The findings suggest that families should avoid
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purchasing energy-dense, nutrient-poor products in bulk and
storing these products in highly visible locations at home.
Fruits, vegetables, and other healthful foods should be
purchased regularly and kept accessible at home (e.g., keeping
cut-up vegetables in the refrigerator, having a bowl of fruit on
the counter). While the family food preparer often assumes
primary responsibility for managing the food available at
home, their food-purchasing decisions may be influenced by
interactions among all members of a family [19].

In addition to providing healthy food at home, parents
can promote the development of healthful eating behaviors
by modeling the consumption of nutritious foods and
consistently using authoritative feeding practices. Research
in both children [20, 21] and adolescents [22, 23] has
demonstrated parent—offspring relationships in dietary
intake. Further, at least one longitudinal study has found
evidence to suggest that parental modeling continues to
influence dietary intake when adolescents transition to
young adulthood [24]. Attempts to control children’s eating
(e.g., restricting access to sweets, rewarding intake of
healthful foods with sweets) are generally associated with
overeating, poor self-regulation of energy intake, and
dislike of foods they are pressured to consume [15].
Coercive feeding practices may have an immediate positive
impact on diet but negatively impact the development of
preferences for healthy foods [25, 26]. In contrast, research
has found that authoritative feeding practices, characterized
by clear expectations for children’s eating behavior and
responsiveness to eating cues, are associated with healthful
dietary patterns and lower risk for becoming overweight
[27, 28]. For example, among a sample of 231 parents and
preschool-aged children enrolled in Head Start, parental use
of an authoritative feeding style was found to be associated
with greater child consumption of dairy and vegetables
while use of an authoritarian feeding style was associated
with lower vegetable consumption [27].

Having regular family meals is another strategy that
parents can use to help ensure their children consume a
nutritious diet and develop healthy eating patterns. Re-
search in children [29] and adolescents [30, 31] has found
that having more frequent family meals is related to higher
intakes of fruit, vegetables, calcium-rich foods, protein,
fiber, and several essential micronutrients. In addition,
having more frequent family meals has been related to
lower intakes of soft drinks, fried foods, and saturated fat.
Most studies to date have used a cross-sectional design;
however, at least two longitudinal studies have found that
the benefits of family meals may be carried through
adolescence and into young adulthood [32, 33]. For
example, a 5-year follow-up study of high school students
found that family meal frequency during adolescence
predicted higher intakes of fruit, vegetables, and key
nutrients and lower intakes of soft drinks in the sample
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when they were ages 18 to 24 years. Compared to young
adults who never ate family meals, those who reported
having seven or more family meals per week in adolescence
consumed approximately 0.7 additional servings of fruit
and vegetables per day during young adulthood [32].

Research further suggests that several characteristics of the
mealtime environment may influence dietary intake. The
foods served at meals, the accessibility of food at the table,
the size of dinnerware and utensils, and media use have all
been related to the types or amount of food individuals
consume. Having vegetables and milk served at dinner during
adolescence predicts higher intakes of vegetables and calci-
um, respectively, in young adulthood [24]. Similar findings
have also been reported for school-age children. For example,
one study found that 9-year-old girls who were served milk
“almost always or always” at meals and snacks drank 56%
more milk than girls who were “sometimes” served milk and
almost double the amount consumed by girls who were
“never or rarely” served milk [34]. Experiments involving the
manipulation of serving ware, dinnerware, and utensils have
found that individuals eat greater quantities of food when
larger containers or implements are provided [35, 36]. One
such experiment found that even young children (3—5 years)
presented with large portions respond by taking bigger bites
of food [37]. Child participants consumed 15% more energy
at lunch when they were served double the age-appropriate
portion of macaroni and cheese compared to an age-
appropriate portion. Turning off the television during dinner
has been related to higher diet quality among children,
adolescents, and parents [38—40].

Social and Peer Networks

The food choices of individuals are additionally influenced
by interactions with others beyond the family unit,
including coworkers, peers, and close friends. Research
indicates the context of shared meals is an important
influence on eating. However, social norms and attitudes
among members of a group may also impact the types or
amounts of foods that individuals consume regardless of
whether they eat together. Several research studies regard-
ing the influence of peers have focused on dieting, weight-
control behaviors, and overweight status. These studies
have shown that weight stigma and negative friendship
qualities are associated with problematic, unhealthy eating
behaviors among adolescents. Having social ties to peers
with a high or increasing body mass index (BMI) has been
related to increased risk for obesity in a small number of
observational studies among adolescents and adults.
Friends, peers, and the context in which social eating
occurs may influence the selection of different foods over
others. Children, adolescents, and adults report that the
attitudes, encouragement, and behaviors of friends and
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peers influence their food choices [41—44]. This perception
has been supported by a number of cross-sectional and
prospective studies, especially in relation to fruit and
vegetable intake [11, 45-48]. For example, a health
promotion program found that the multiethnic, working-
class adults enrolled in the study had greater improvements
in fruit and vegetable intake if they reported having more
social ties and more supportive social norms (e.g., number
of coworkers/friends who ate at least five servings of fruits
and vegetables a day) [48]. Another study among adoles-
cents and adults assessed correlations between specific food
items consumed by 348 pairs of friends [11]. The results
showed significant correlations for 8—11% of foods con-
sumed by adult friends and 19% of the foods consumed by
adolescent friends. At least one experimental study has
further examined the influence of context when eating
occurs in the presence of unfamiliar peers. This study,
conducted among 21 normal-weight and 18 overweight
school-age children (10 to 12 years), provided participants’
with unlimited access to healthy snack foods (i.e., grapes
and baby carrots), unhealthy snack foods (i.e., chips and
cookies), and several games to play instead of eating [49].
The social context was found to be influential; the
consumption of healthy snack foods by children was
significantly related to the consumption of these foods by
the unfamiliar partner sharing the play and eating space.

Research also suggests that youth and adults tend to
consume larger quantities of food when they eat in groups
compared to when they eat alone [50]. This phenomenon,
known as the social facilitation of eating, is especially
strong when the group is composed of close friends or
relatives. Social facilitation may occur because individuals
use the behavior of others to judge “appropriate” portions
and avoid incurring the stigma of excessive eating. The
presence of multiple conflicting norms for portions within a
group likely liberates individuals to consume as much food
as they would like [51]. However, the presence of others
has been shown to impact the eating of overweight and
normal-weight individuals differently, possibly due to
concerns about weight stigmatization. In contrast to
normal-weight individuals, overweight individuals have
been found to eat less in the presence of others at a normal
weight and more in the presence of other overweight
individuals [49, 52, 53]. One illustrative experiment
provided overweight and nonoverweight school-age chil-
dren (6 to 10 years) an unlimited amount of pizza and
access to several board games for 45 min in group and
individual conditions [52]. The results showed that, when
they were alone, overweight children consumed an average
of 144 additional kilocalories than when they were with
peers. Normal-weight children eating alone consumed an
average of 163 fewer kilocalories compared to when they
were eating with peers.

Weight stigma, social norms idealizing thinness, and
negative friendship qualities have been related to disordered
or restrained eating patterns among adolescents [54—58]. For
example, one study in a racially and socioeconomically
diverse sample of 2,337 adolescent girls examined relation-
ships between normative dieting behaviors in schools,
perceptions of friends’ dieting behavior, and use of un-
healthy weight-control behaviors (UWCBEs; e.g., taking diet
pills, skipping meals) [55]. The school-wide prevalence of
trying to lose weight and the dieting behaviors of friends were
significantly related to use of UWCBs in normal-weight as
well as moderately overweight girls. The results showed that,
compared to normal-weight girls whose friends were “not at
all” involved with dieting, twice the proportion of normal-
weight girls whose friends were “very much” involved with
dieting used UWCBs. Friendship qualities that have been
related to greater use of UWCBs and restrained eating include
feeling alienated from one’s friends and experiences of
conflict such as arguing and hostile feelings [54, 58].

These findings suggesting a relationship between char-
acteristics of social networks and dietary intake are in
correspondence with studies in adults and adolescents
which have linked an individual’s risk for obesity to the
weight status of one’s social ties. Among 12,067 adults
participating in the Framingham Heart Study from 1971 to
2003, a person’s chances of becoming obese increased by
57% if he or she had a friend who became obese [59]. If
both participants reported a mutual friendship, the relation-
ship was stronger; an individual’s risk of obesity increased
by 171% if their friend became obese. Similarly, among a
cross-sectional sample of 2,800 adolescent participants in
the National Longitudinal Study of Adolescent Health,
when the mean BMI of an individual’s friends was one unit
higher, the individual’s weight was found to be higher by
0.3 BMI units [60]. Several factors may contribute to these
findings; it is possible that shared environmental factors
could explain a large part of the observed correlations [61].
However, the findings suggest that peers likely have at least
some influence on consumption of higher-calorie food
patterns. Weight loss treatment trials have also shown that
youth and adults are more likely to maintain weight loss
when the intervention addresses social support for healthy
behaviors or the development of social skills [62, 63].

Physical Environments (Settings)

Child Care

Child care is now the norm in the US. Approximately 80%
of children ages 5 years and younger with employed

mothers are in a child care arrangement for an average of
almost 40 h/week, and almost two thirds (63%) of children
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6—14 years spend an average of 21 h/week in nonparental
care [64]. Nationwide, nearly half of children under 5 years
with a working mother are cared for in child care centers
(32%) and family child care homes (16%), 23% by a
relative or friend, 23% by a parent, and 6% by a nanny or
baby sitter [64]. Since children spend so much time in child
care settings, they have the potential to influence the diets
of children; however, there is little research on the food
choices available or dietary intakes of children in these
settings. The few published studies suggest that nutritional
quality could be improved [65]. One recent study in North
Carolina child care centers suggested that children are not
consuming recommended amounts of whole grains, fruit
(excluding juice), or vegetables while attending full-time
child care and consume excess amounts of saturated fats
and added sugar [66]. There is also relatively little
intervention research that has been conducted in child care
settings to address changing the food environment or
preventing obesity.

Family child care homes and center-based care programs
that are licensed or approved to provide services may be
eligible to receive federal support for meals and snacks served
to children. The Child and Adult Care Food Program
(CACFP), administered by the US Department of Agriculture
(USDA) through grants to designated state agencies, provides
meals and snacks for more than two million children in 47,000
center-based care programs and over 850,000 low-income
children in 145,000 family child care homes [67]. While
CACFP guidelines require that meals and snacks include a
minimum number of age-appropriate servings from four
food categories, they do not require meals and snacks to
meet any nutrient-based standards or be consistent with the
Dietary Guidelines for Americans. CACFP guidelines also
do not prohibit offering additional nonreimbursable foods or
beverages that might be high-calorie, low-nutrition foods.
Further, there are no funding provisions or legislative require-
ments for nutrition education. CACFP regulations for meals
and snacks for children aged two and older should be
consistent with the Dietary Guidelines for Americans. With
the exception of the federal Head Start program, child care
facilities are regulated by states, and state rules vary widely.
Only two states require that meals and snacks follow the
Dietary Guidelines for Americans, and only 15 states specify
the percentage of children’s daily nutritional requirements to
be provided per meal or per a given number of hours in care
[65]. Stronger state licensing requirements in regard to the
nutritional quality of foods served and training for child care
providers could help ensure healthier food environments.

Schools

The school food environment can have a large impact on
the dietary intake of children and adolescents because up to
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two meals and snacks can be eaten at school, comprising
19-50% of students’ total daily energy intake [68]. Food at
school is typically available through federally reimbursed
school meals and “competitive foods,” so called because
they compete with the school meals program. Competitive
foods are all foods and beverages sold outside of the federal
meal programs and include vending machines, a la carte
offerings in the cafeteria, snack bars, school stores, and
fundraisers. Meals served as part of the National School
Lunch Program and School Breakfast Program must meet
federally defined nutrition standards and the Dietary
Guidelines for Americans. However, federal requirements
currently do very little to limit the sale of competitive foods
or to set school-wide nutrition standards.

The rise in obesity over the past few decades has been
accompanied by an increase in the number of alternative
food options available throughout the school day [69]. The
national 2006 School Health Policies and Programs Study
(SHPPS) [70] conducted by the Centers for Disease Control
and Prevention found that 33% of elementary schools, 71%
of middle schools, and 89% of high schools had either a
vending machine or a school store, canteen, or snack bar
where students could purchase food or beverages. The most
common beverages sold were sports drinks, soda pop, and
fruit drinks (not 100% juice), and the most common foods
sold were higher-fat salty snacks. SHPPS 2006 data
indicate that, while some progress has been made since
the 2000 SHPPS, much more is needed.

The Third School Nutrition and Dietary Assessment
study (SNDA-III) [71, 72] also confirms that current
offerings in schools do not fully support a healthy diet for
children and adolescents. Vending machines and a la carte
sales were available in the vast majority of middle and high
schools, and these sources often contained low-nutrient,
energy-dense foods. Unhealthy foods were much more
pervasive in high schools than elementary schools and in
rural schools compared to urban and suburban schools, but
there were no significant differences between low-income
and higher-income schools [72].

SNDA-III found that students who obtained competitive
foods at school consumed more than 150 cal from foods
that were low in nutrients and energy dense. Several studies
have related the availability of snacks and drinks sold in
schools to higher intakes of total calories, soft drinks, total
fat, and saturated fat and lower intakes of fruits and
vegetables, milk, and key nutrients [71, 73]. In response
to growing concerns over obesity, attention has focused on
the need to establish stronger school nutrition standards and
limit access to competitive foods. The Institute of Medicine
(IOM) Report Nutrition Standards for Healthy Schools:
Leading the Way to Healthier Youth recommended that, if
competitive foods are available, they should consist solely
of fruits, vegetables, whole grains, and nonfat or low-fat
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dairy products, consistent with the Dietary Guidelines for
Americans, in order to help children and adolescents
develop healthful lifelong eating patterns [69]. Currently,
only 16 states require nutrition standards for competitive
foods and beverages at school and none have standards as
strong as the IOM recommendations [69].

Schools have made substantial improvements the past
15 years in improving the nutrition profile of the school
lunch and breakfast programs, most notably reducing the
percentage of calories from fat and saturated fat [71]. For
example, the recent SNDA-III study [71] showed that,
although the majority of US schools offer breakfasts and
lunches that meet the standards for key nutrients, such as
protein, vitamins A and C, calcium, and iron, less than one
third of public schools meet the USDA standards for total
fat and saturated fat. These data indicate that stronger
efforts are needed to improve school meals.

Worksites

Two thirds of the US population aged 16 years and older
participates in the labor force [74]. Consequently, work-
place environments may have a great influence on the diets
of adolescents and adults. Full-time employees spend at
least half their waking hours at work and consume a
substantial proportion of daily calories in and around work
settings. Food choices and eating behaviors are influenced
by the physical availability of food in the workplace and
surrounding neighborhood, workplace policies, organiza-
tional support for health programs, and social norms among
coworkers [75]. Research suggests that health programs
addressing these characteristics of worksite environments
effectively promote improvements in dietary intake [76].
Nationally representative survey data further indicate that
the majority of adults would like to have access to healthy
food in their workplace and nearly half are interested in
healthy eating classes or counseling [77]. However, many
workers have few opportunities for healthful eating at work
and face a number of barriers that limit their participation in
health programs [78—80].

Sources of food in the workplace environment include
company cafeterias, vending machines, company-sponsored
meetings and events, office fundraisers, and shared refrig-
erated or cupboard space. In addition, the neighborhood
surrounding a workplace may have grocery stores, conve-
nience stores, snack carts, and restaurants. A number of
strategies addressing these varied food sources have been
suggested, and evaluation studies have demonstrated that
making changes in the workplace food environment can
lead to significant dietary improvements among employ-
ees [76]. For example, sales of fruit and salads rose
threefold in a cafeteria setting when a 3-week intervention
increased the number of daily fruit and salad options and

discounted the prices of these foods by 50% [81]. Other
recommendations for intervening on access to healthy
food in and around the workplace have been to coordinate
a Farmers’ Market on site, provide refrigeration and
cupboard space for employees to store healthy snacks,
provide preferential pricing for healthful vended food,
place a water filtration system near vending machines,
and promote area restaurants that offer healthful food
choices [82].

Workplace policies relevant to eating behavior include
the amount of time allotted for meals, catering policies for
company-sponsored events, and provided incentives and
time for participating in health programs. The University of
Minnesota’s School of Public Health has developed model
guidelines for offering food at meetings, seminars, and
catered events [83]. The guidelines encourage the provision
of healthy food choices, as defined by the 2005 Dietary
Guidelines for Americans, at mealtimes and discourage the
provision of food mid-morning or mid-afternoon. Compre-
hensive health programs that address multiple levels of
influence on eating behaviors have been shown to produce
promising improvements in dietary intake [84-86]. How-
ever, national survey data indicate that lack of time is often
a barrier to participation in workplace health programs,
especially among certain groups. Management and higher-
educated employees tend to have more flexibility in their
work schedule and are more likely to participate in health
promotion programs than employees in manual trades and
those with lower levels of education [79]. Research
suggests that it is important for employers to provide
flexible programs or paid time off during the workday to
promote program participation and reduce disparities in
program access [77].

Social norms around eating may also provide support
for healthful food choices when coworkers exchange ideas
or encouragement, make choices about where to dine out
for lunch, and bring snacks or potluck meals to share.
Creating advisory boards to guide health promotion
activities is an effective strategy for ensuring the involve-
ment of employees and developing healthy norms [86, 87].
The Seattle 5-a-Day Program created an employee adviso-
ry board at all 14 intervention worksites including the
cafeteria manager and a representative from all employee
groups [86]. These advisory boards were given responsi-
bility for tailoring and implementing program activities,
which led to significant increases in employees’ consump-
tion of fruit and vegetables. Additionally, social norms
around eating may be positively influenced by training
employees to educate their peers about good nutrition [88].
Peer educators can provide daily support for colleagues
making a behavioral change and are best qualified to tailor
healthy eating messages to the unique needs and culture of
their coworkers [89].
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Retail Food Stores

Research in adults and children suggests that access to
various types of retail food stores and the physical
availability of food products in local stores impacts food
choices. Further, research has produced some evidence that
access to retail food stores may influence risk for obesity.
Studies have focused on three categories of food stores:
supermarkets, grocery stores, and convenience stores [90].
Supermarkets include large stores offering a full-line of
products and typically the services of a deli and bakery.
Relative to other food stores, supermarkets tend to have the
lowest prices and offer the greatest variety of high-quality
products [91]. Grocery stores stock dry goods, canned
goods, and nonfood items but generally offer fewer
perishable products than supermarkets. Convenience stores
have limited shelf space and selections of staple groceries,
ready-to-eat foods, and nonfood items. Typically, conve-
nience stores have higher prices and stock little fresh
produce [92].

With few exceptions, studies in adults have found that
persons with better access to supermarkets tend to have
healthier diets [93-96]. The Multiethnic Atherosclerosis
Neighborhood Study examined the number of supermarkets
within 1 mile of participants’ homes and diet quality using
the Alternate Healthy Eating Index. In the study sample of
2,384 adults ages 45 to 84 years, participants with no
supermarkets near their homes were 25% less likely to have
a healthy diet (more fruit, vegetables, nuts, soy protein,
cereal fiber, and polyunsaturated versus saturated fat) than
those with the most stores [96]. Other studies have
highlighted the potential impact of supermarket access on
dietary intake in lower-income and nutritionally vulnerable
populations such as pregnant women and US Food Stamp
households [93, 94]. The results of these studies have
similarly shown that easy access to supermarket shopping is
associated with better intakes of fruit, vegetables, grains,
folate, iron, and calcium.

Studies in children have not found evidence indicating
that dietary intake is related to supermarket access but
instead have shown that the distance from home to a
convenience store may impact food choices [97, 98]. One
study among 204 young adolescent Boy Scouts (10—
14 years) in Texas showed that living a greater distance
from a convenience store was associated with higher
intakes of fruit, 100% juices, and low-fat vegetables [98].
Research in 800 Australian children (ages 5-6 years and
10-12 years) likewise found that each additional conve-
nience store within a 10-min walk from home (800 m) was
associated with 16% lower odds of consuming fruit two or
more times per day and vegetables three or more times per
day [97]. These two studies suggest that easy access to
foods available in convenience stores may reduce fruit and
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vegetable intake. However, no studies were found to have
examined the impact of living near a convenience on
intakes of other types of food or beverages. Studies in older
youth with driving privileges were also not found.

These findings are supported further by studies in adults
[99], adolescents [100], and children [101] which have
found that having better access to supermarkets and lower
access to convenience stores reduces risk for obesity. For
example, the Monitoring the Future Study used nationally
representative data on 73,079 students in grades 8 and 10 to
examine relationships between weight status and the
density of supermarkets, convenience stores, and grocery
stores within school ZIP codes [100]. Each additional chain
supermarket outlet per 10,000 capita was shown to reduce
the prevalence of overweight by 0.6 percentage points
while, in contrast, each additional convenience store was
shown to increase the prevalence of overweight by 0.15
percentage points. Convenience store density was addition-
ally found to mediate the relationship between neighbor-
hood income and weight status, indicating that the greater
availability of convenience stores in low-income neighbor-
hoods may partly explain higher rates of overweight among
low-income adolescents.

At least five studies have more directly examined the
physical availability of food products in local stores [91,
102—-105]. Four of these five studies found that greater store
availability of healthful products was related to higher
intake or home availability of the same foods [91, 102, 103,
105]. One representative study measured the proportion of
shelf space occupied by low-fat and high-fiber food
products in 160 stores across 34 ZIP codes [103].
Individuals residing in these same communities were
surveyed by phone about their usual diet, and correlations
with food store availability were examined within ZIP
codes. The study showed the availability of red meat,
reduced-fat milk, and low-fat foods in local stores were
significantly associated with the consumption of these
foods among residents.

Restaurants and Fast Food

Food expenditures at US restaurants are expected to grow
for the 17th consecutive year to a total of $558 billion in
2008 [106]. As a proportion of total US food expenditures,
meals and snacks purchased at restaurants represent nearly
half of all expenditures [106]. Many different types of
restaurants (e.g., burger joints, cafeterias, fine dining,
pizzerias, pubs, sub and sandwich shops) are available to
consumers and provide diverse food options for eating
away from home. Research in adults, adolescents, and
children has examined whether the accessibility of restau-
rants may impact food choices as well as risk for obesity. In
addition, research has examined whether the provision of
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nutrition information in restaurants at the point of purchase
may influence food choices. Most research studies have
broadly categorized restaurants as either limited-service or
full-service restaurants. Limited-service restaurants are
typically defined to include quick-service and fast-food
places that prepare bulk amounts of food in advance and
have customers pick up and pay for their food order at a
counter before eating [90, 107]. In contrast, full-service
restaurants are characterized by having wait staff deliver
customers’ orders to their table [90].

Several studies in adults have found that frequently
eating in a fast-food restaurant is associated with less
healthful, higher-calorie dietary patterns and risk for obesity
[108—111]. For example, one study in 891 women (20—
45 years) found that increases in eating at fast-food
restaurants over 3 years were related to increases in calorie
intake, percentage fat intake, and intakes of energy-dense
foods such as hamburgers, French fries, and soft drinks
[I11]. Other studies have additionally found that frequent
eating at fast-food restaurants is related to lower intake of
fruits, nonstarchy vegetables, milk, and key micronutrients.
Only one study in adults was found that investigated
relationships between neighborhood access to a fast-food
restaurant and dietary intake [95]. No relationship was
found between dietary intake measures and having a fast-
food restaurant in the census tract of residence; however,
the study showed that having access to a full-service
restaurant was related to lower intake of saturated fat
among black Americans. Compared to other black residents
living in neighborhoods without a full-service restaurant,
the proportion of residents meeting national recommenda-
tions for saturated fat intake was 26% higher among those
living in neighborhoods with at least one full-service
restaurant. A similar relationship was not found among
white participants.

Although more research is needed to confirm the results
of this one study, the findings suggest that the neighbor-
hood proximity of fast-food restaurants to home may not
have a great impact on frequency of fast-food consumption.
Research completed in a sample of 1,033 Minnesota
residents found that the number of fast-food restaurants
within 2 miles of individuals’ homes was not related to
frequency of eating fast food or risk for obesity [112].
However, the number of fast-food restaurants within
broader geographical areas may be important. Two nation-
ally representative studies which examined the relationship
between fast-food availability and adult obesity rates at the
state and county level have reported direct associations
[113, 114]. For example, one study using data from the
2002-2006 Behavioral Risk Factor Surveillance System
and the 2002 US Economic Census determined the ratio of
fast-food to full-service restaurants within 544 counties
[113]. A 21% increase in the odds of being obese was

observed between the fifth and 95th percentiles of the ratio
distribution. In contrast, the total density of restaurants and
the density of full-service restaurants within counties were
associated with lower weight status and less risk for
obesity.

Studies in children and adolescents have similarly found
that frequently eating in a fast-food restaurant is associated
with less healthful and higher-calorie dietary patterns [115,
116], but only one study has investigated whether neigh-
borhood access to restaurants may impact food choices
[117]. A nationally representative, school-based survey of
72,854 adolescents found that fruit and vegetable intake
was unrelated to the density of fast-food restaurants and
directly related to the density of full-service restaurants in
school ZIP code areas [117]. The results of this study
suggest that the price of fast food may be a more important
determinant of dietary intake than the physical availability
of restaurants. A 10% increase in the price of fast food was
related to a 3% increase in the probability of regular fruit
and vegetable consumption and a 6% decrease in the
prevalence of overweight. Other studies in children and
adolescents have also investigated whether there is a
relationship between the availability of fast-food restaurants
and risk for obesity. The results parallel findings in adult
samples; the proximity of fast-food restaurants to home was
unrelated to risk for obesity in one study [118], but another
study has reported a positive association between obesity
and state-level fast-food restaurant density [119].

Although restaurant meals tend to be more calorie dense
and of poorer nutritional quality than foods and beverages
prepared at home or school [120, 121], federal laws and
most state laws do not currently require restaurants to
provide nutritional information to consumers. Most restau-
rants do not provide nutrition information on menus or
provide nutrition information for less than half of menu
items [122, 123]. As 75% of adults and adolescents say
they are trying to eat healthfully in restaurants, having
access to nutrition information at the point of purchase may
help some consumers to make better choices when dining
out [106, 124—-126]. The provision of nutrition information
has been shown to greatly improve the selections of
consumers who consider nutrition when ordering. A
random-intercept study collected information on the lunch
purchases of adult patrons at 11 fast-food chains in New
York City [125]. Of the 11 restaurant chains, Subway was
the only chain that posted nutrition information at the point
of purchase on deli cases near registers. Among Subway
patrons, those who reported seeing nutrition information
purchased 52 fewer calories than those who reported they
did not see calorie information. Patrons who reported
seeing calorie information and that the nutrition information
had an effect on their selection purchased 99 fewer calories
than those who reported seeing the information and that it
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had no effect. The provision of nutrition information as part
of interventions in other types of restaurants has been found
to similarly lead to increased sales of food items promoted
as lower in fat, cholesterol, or calories [127].

Macroenvironments
Income and Socioeconomic Status

Much research has found that groups with lower incomes
and levels of educational attainment (i.e., socioeconomic
status) have higher levels of obesity, more diet-related
disease, and poorer diets. National survey data show that
the prevalence of obesity is 26% among US adults living in
poverty compared to only 20% among those in the highest-
income quartile [128]. Similarly, the prevalence of over-
weight is 50% higher among US youth (ages 15 to 17 years)
in poor families compared to those in families with incomes
above the poverty threshold [129]. Lower socioeconomic
groups are at greater risk for type 2 diabetes, cardiovascular
disease, osteoporosis, and some forms of cancer [130-133].
Studies in adults [128, 132, 134-137], adolescents [138—
140], and children [139, 141-143] have reported socioeco-
nomic group disparities in recommended food and micronu-
trient intakes. Although there is evidence that food support
programs improve the diets of the poorest Americans,
inequalities remain evident [141, 144]. These health and
diet inequalities may be explained by factors such as
neighborhood differences in the availability of healthy foods,
economic barriers to purchasing food, and having limited
time or resources for food preparation.

Despite some inconsistencies, most studies have shown
that lower socioeconomic groups consume fewer whole
grains [139], vegetables [128, 136], fruits [128, 136], low-fat
milk [137, 143], and lean meats [137]. The diets of lower
socioeconomic groups tend to be more energy dense [128]
and, in some studies, have been found to include more added
sugars [140], sweetened drinks [142], and frequent fast-food
meals [111, 145]. One study using national survey data
showed that US adults in the highest-income quartile have
1.6 times greater odds of consuming at least two fruits and
three vegetables than adults living in poverty [136].
Likewise, US adults with more than 12 years of education
have 1.9 times greater odds of consuming at least two fruits
and three vegetables than adults who do not complete high
school [136]. Disparities are also striking among young
children. Research in a national random sample of 2,515
mothers, whose infants or toddlers were four to 24 months,
found that completion of a college education was signifi-
cantly associated with greater child consumption of fruit and
lower consumption of sweets [142]. The percentage of
children found to consume no sweetened drinks was 11 times
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greater among mothers with a completed college education
(49.5%) compared to no high school degree (4.3%).

Whereas research has not found consistent associations
between socioeconomic status and macronutrient intakes,
several studies have shown lower socioeconomic groups
have lower intakes of fiber and essential micronutrients
such as vitamins A and C, folate, calcium, and iron [132,
137, 138, 140]. In addition, research including plasma
biomarkers has found lower socioeconomic groups tend to
have poorer micronutrient status [146, 147]. A study in
4,746 Minnesota adolescents found large differences in
meeting the recommendation for calcium intake across
socioeconomic quintiles determined primarily by parental
education [138]. For example, the results showed that only
22.3% of adolescent girls in families of low socioeconomic
status were meeting the calcium recommendation compared
to 37.6% of girls in families of high socioeconomic status.
Disparities among women of reproductive age are a special
area of concern given the influence of nutritional status on
birth outcomes. Trend analyses (2002—2006) among partic-
ipants aged 18 to 44 years in the California Women’s
Health Survey showed that, despite stability in the overall
prevalence of using a folic-acid-containing supplement, the
prevalence decreased among women with less than any
college education [148]. The prevalence of using a folic-
acid-containing supplement increased from 45.5% to 50.6%
among women with any college education whereas it
decreased from 27.5% to 24.2% among women with less
than a high school education.

Poor dietary patterns have also been linked to neighbor-
hood deprivation [149—151], and there is growing evidence
that residential segregation by income may contribute to the
many reports of disparities in diet and nutritional well-being
described above. Compared to other food stores, super-
markets and chain grocery stores tend to offer the greatest
variety of healthful food products at the lowest cost [152].
Several studies have found evidence that low-income
communities are more often impacted than affluent com-
munities by poor access to supermarkets, chain grocery
stores, and the healthful foods available in these stores
[153]. For example, a national study representing more than
28,000 ZIP codes found that, when compared to middle-
income ZIP codes, low-income ZIP codes had only 75% as
many chain supermarkets available [154]. Similar disparities
have also been found in school environments. High school
students of low socioeconomic status compared to students
of higher socioeconomic status were found to attend schools
where a less-healthy mix of food options is available to them
from vending machines, school stores, and snack bars [155].
Additionally, research suggests that a greater number of
convenience stores and fast-food restaurants are located near
secondary schools in low- versus high-income census tracts
[156, 157]. One study reported there were 50% fewer
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convenience stores and 32% fewer fast-food restaurants near
schools (within 0.5 mile) in high-income census tracts
compared to low-income census tracts [156]. The findings
are cause for concern given the considerable time that
adolescents spend in and around schools and other research
indicating greater access to convenience stores may contrib-
ute to more unhealthy food choices and greater risk for
obesity among adolescents [98, 100].

The monetary and time costs of preparing healthy foods are
additional barriers to good nutrition for low-income groups. In
general, nutrient-dense foods cost more than foods that are
higher in energy [158]. Research findings suggest that food
costs are an obstacle to increasing consumption of nutrient-
dense foods such as whole grains, fruits, and vegetables
[159, 160]. When food budgets are limited, individuals tend
to select lower-cost, energy-dense foods to meet their energy
needs and prevent hunger [161-163]. Although some
nutrient-dense foods may be purchased inexpensively, these
food products tend to be less palatable and often require
much time for preparation. The US Department of Agricul-
ture Thrifty Food Plan (TFP) was developed to estimate the
cost of a healthful, minimal-cost meal plan and serves as the
basis for food stamp allotments. Although the TFP was
recently updated to include some convenient and commer-
cially prepared foods, the recipes developed to help low-
income consumers prepare most foods on the plan require
80 min/day or 16 h/week [164, 165]. Devoting this amount
of time to meal preparation may represent a significant
barrier to following the TFP as, on average, full-time
working women spend only 38 to 46 min/day preparing
food and part-time women spend only 53 to 56 min [164].

Cultural Norms and Values

Cultural factors influence food and eating behaviors.
Culture is a system of shared understandings and inter-
actions that shapes and, in turn, is shaped by experience
[166]. Shared values and beliefs are core aspects of all
cultures and shape perceptions of food, health, and illness.
In addition to shared belief and value systems, hallmarks of
culture include language, social relationships, religious
beliefs, dress, music, and foods. Culture embodies a
socially grounded way of learning that shapes the way an
individual views the world, how they interact with others,
and how they expect others to behave [167]. Individuals
learn to make sense of the outside world within a cultural
framework and processes. Cultural behaviors, values, and
beliefs are learned early in life, are transmitted from one
generation to the next, and are often deeply held. However,
culture is a dynamic construct that continues to evolve and
change over time [167].

Food is an expression of cultural identity. Food
behaviors are learned through enculturation, which is the

process by which culture is transmitted from one generation
to the next. Cultural food patterns influence food consumption
in several ways; they shape food preferences and perceptions
of what kinds of foods are healthy and unhealthy, and dictate
what food is eaten, when it is eaten, and how it is prepared.
Virtually all cultures use food during celebrations, and many
use food for medicinal purposes.

Within every culture, intracultural variation exists that
cuts across ethnic, regional, geographic, gender, and
generational domains. Globalization and acculturation can
impact cultural change and cultural homogeneity [166]. For
example, media exposure such as television increases
similarity across cultures and may influence food prefer-
ences, body image, and weight concerns [168]. The
globalization of fast-food restaurants may promote common
food tastes for certain foods across cultures [168]. The
growing ethnic diversity in the US and influx of new
immigrants have contributed to the introduction of many
new foods to the mainstream culture and expansion of the
American food repertoire [168].

Dietary acculturation (how or to what extent a group
changes their eating patterns and/or food choices in a new
environment) may occur uniquely for different groups and/
or individuals. Some may retain traditional food choices yet
others may assume the food choices and preparation
methods of the dominant culture [169]. Therefore, dietary
acculturation has the potential to be either beneficial or
detrimental to health depending on what habits one retains
and those that one changes [169]. Dietary acculturation
may have age and generational effects. For example,
immigrant youth, compared to their parents, have been
more likely to adopt food patterns of the American culture.
First-generation Latino adolescents have been found to
have higher fruit and vegetable intakes and lower soft drink
consumption than whites. With succeeding generations,
fruit and vegetable consumption decreases while soft drink
consumption increases so that by the third generation their
diets are poorer than whites [166].

Cultural attitudes and norms not only influence food
choices and diet but also perceptions of body image and
how obesity is perceived. Refugees from war-torn countries
where hunger, malnutrition, and child mortality were preva-
lent may view a fat child as a healthy child. Studies of Latinos
have shown that some parents of obese children believe their
children to be healthy and are unconcerned about their
children’s weight status [166]. Cultural factors for standards
of female attractiveness based on a higher body weight can
also can also serve as a protective buffer in promoting higher
body satisfaction, such as the standards observed among
African American adolescent girls and women, but at the
same time present challenges for obesity prevention efforts
[170]. Understanding the cultural context is the first step in
designing successful health promotion interventions [167].
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Food Marketing

Food and beverage marketing has enormous potential to
influence eating behavior. A study conducted by the US
Federal Trade Commission estimated that food and bever-
age companies spend more than $9.6 billion annually to
promote their products [171]. Promotional campaigns
employ a large spectrum of techniques that are designed
to reach diverse consumer groups. Examples of commonly
employed techniques include advertising on sponsored
media channels (e.g., television, radio, Internet), premium
offers, in-store displays, event and athletic sponsorships,
celebrity endorsements, product placements, and character
licensing. Research suggests that energy-dense, nutrient-
poor products are heavily marketed, and the current
marketing environment contributes to unhealthy food
choices. A large proportion of promotional efforts are
targeted to the youngest and most easily influenced
consumers—children and adolescents. Nearly one fifth of
marketing expenditures are specifically directed to influ-
encing the eating behaviors of youth ages 2 to 17 years
[171] and there is little external regulation of promotional
content or marketing practices.

Promotions for energy-dense, nutrient-poor products
represent the greatest share of marketing expenditures.
Sixty-nine percent of the total marketing expenditures
reported by the nation’s largest food and beverage
companies in 2006 were for the following product
categories: carbonated beverages, restaurant foods, snack
foods, and candy/frozen desserts [171]. In contrast, only
3.4% of expenditures were used to promote fruits,
vegetables, and dairy products. Studies that have examined
the types of foods and beverages advertised on television
programming and websites geared to youth have reported
similar findings [172—175]. For example, a 2005 analysis of
food advertising during Saturday morning children’s tele-
vision programming found that nine out of ten advertise-
ments shown were for foods or beverages high in fat,
sodium, or added sugars or were low in nutrients (e.g.,
vitamin C, calcium, iron) relative to guidelines developed
by nutrition and health experts [172]. The most heavily
marketed product categories were ready-to-eat breakfast
cereals and cereal bars, restaurant foods, candy, and snack
foods such as cookies, chips, crackers, and fruit snacks. A
review of food and beverage advertising on ten popular
children’s websites found nearly all advertisements (98%)
were for candy (n=248), sweetened breakfast cereals (n=
42), and quick-serve restaurants (2=9) [175].

Young people may be particularly susceptible to the
influence of marketing. Brand awareness develops at an
early age, and some research suggests that children are
three times more likely to remember an advertised brand
than are adults [176, 177]. However, the ability to
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recognize the persuasive intent of advertising messages is
not fully developed nor consistently applied before youth
reach 11 years of age [168]. The ability to recognize indistinct
advertisements embedded in advergames and promotions
which utilize interactive digital technologies make take even
longer to develop. Most research which has examined the
influence of marketing on attitudes and behavior has focused
on television advertising and youth younger than the age of
12 years [168]. Although limited in scope, this body of
research provides moderate to strong evidence that television
advertising influences the attitudes (e.g., food preferences)
and behaviors (e.g., purchase requests, food choices) of
children ages 2 to 11 years [178, 179].

In light of this research, several countries have intro-
duced strong regulatory measures to reduce the amount of
advertising viewed by children. Belgium, Sweden, and
Norway have completely banned television advertising
directed to children less than 12 years of age and Australia
prohibits advertisements during television programming
targeted to preschool children [180]. The USA, in contrast,
has few regulations in place to limit the promotion of
energy-dense, nutrient-poor foods. Although two federal
agencies have limited external regulatory powers, the US
advertising industry is largely self-regulated [168]. The
Children’s Advertising Review Unit (CARU) is the self-
regulatory body for the US food and beverage industry and
reviews all forms of advertising directed to children. While
the CARU guidelines encourage advertisers to promote the
development of good nutritional practices, no specific
nutritional standards for products are in place [181]. The
US Federal Trade Commission (FTC) is authorized only to
intervene when advertisements are clearly deceptive,
misleading, or untruthful [168]. Commercial speech doc-
trine prohibits the FTC from blocking advertising solely
because it may lead members of the public from making
unhealthful choices. Similarly, the US Federal Communi-
cations Commission (FCC) has limited authority to regulate
broadcast media [168]. Regulations enforced by the FCC
require only that television broadcasters limit the duration
of advertising shown and separate programs associated with
a product from commercials for that product during
programming for children ages 12 years or less.

Agricultural and Food Policy

Many dietary choices are influenced by market forces that
are beyond the control or awareness of individual consum-
ers [182]. The American food supply arises from a
combination of domestic agricultural production and
imported foodstuffs. What is actually produced and
imported depends on business practices in the farming
and production, purchasing, processing, distributing, and
marketing of food, and these practices are influenced by
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government policy and regulation. Consumer and institu-
tional food purchases, in turn, create the markets to which
businesses respond [168]. Government federal policies
include farm polices such as farm-income support programs
and commodity-price supports, and trade policies such as
import quotas and tariffs, all of which may alter relative
prices of major food product ingredients [182]. Conse-
quently, some foods are relatively inexpensive and avail-
able in great supply, whereas others are more expensive and
not widely available. For example, the relatively low prices
of sweeteners have contributed to their increased use in
foods [183].

It has been argued that US farm policies have contrib-
uted to the overproduction of certain crops, specifically
commodity grain and oilseed crops (i.e., corn and soy-
beans), thereby creating artificially low prices, often below
the cost of production [184]. US farm policy for commodity
crops have made sugars and fats some of the most
inexpensive food substances to produce and may have
indirectly and inadvertently influenced food processors and
manufacturers to expand their product lines to include more
fats and sweeteners in their products [184]. High-fructose
corn syrup, which became an inexpensive substitute for
sugar in foods starting in the 1970s, and hydrogenated
vegetable oils (high in trans fats) are now prevalent in
foods, likely due to inexpensive corn and soybeans. Food
companies were able to purchase these commodities at
artificially cheap prices, contributing to the increased
prevalence of added sugars and fats in our food supply.
On the other hand, specialty crops such as fruits and
vegetables receive little government support and it has been
speculated that this may, in part, explain their higher cost.
Between 1985 and 2000, fruits and vegetables led all other
food categories in retail price increases, with price increases
for fresh fruits and vegetables much higher than those for
processed products [185]. For example, over this 15-year
period, the percent change in food price increases was
118% for fruits and vegetables and only 35% for fats and
oils, 46% for sugars and sweets, and 20% for carbonated
soft drinks [185]. Interestingly, in 2004, less than 4% of
total US cropland was planted with fruits and vegetables.
About three fourths (74%) of US cropland are directed
towards eight “commodity” crops (corn, wheat, cotton,
soybeans, rice, barley, oats, and sorghum), which comprise
70-80% of all farm subsidies [186].

While agriculture and food polices can affect prices and
production practices and thereby trigger shifts in the
content and quality of the food supply, the influence of
these policies on consumer prices, nutrition, and food
choices is complex and not well understood. For example,
while farm policies have had an effect on the price of corn-
based sweeteners, agricultural economists have argued that
that the effect of policy on ingredient prices has become

less important over time and that the current link between
US sweetener consumption and farm policy is weak [183].
The complex linkages between agricultural and food
policies and diet and health outcomes is an understudied
area and more research is needed.

Current agricultural policies have helped make food
environments less healthy for Americans. Farm and food
policy should be aligned with national public health and
nutrition goals. The key purpose of our food and farming
policies should be to advance the health and well-being of
Americans. Some of the same reforms that could make our
farm and food policy healthier would also benefit family
farmers [184]. Every 5 to 7 years, there is an opportunity to
change the system through the federal Farm Bill which
addresses agricultural production, food and nutrition assis-
tance, rural development, renewable energy, conservation
policies, and research. US food policy should support and
encourage the production of a healthy food system.

Future Research Directions

The aim of this review is to describe and evaluate research
relating to the influence of social, physical, and macro-
environmental contexts on food choices. While much
progress has been made in the past 5 to 10 years in
understanding and measuring the impact of the food
environment on diet-related behavioral outcomes, this
research is in its infancy. Numerous studies have identified
associations between dietary intake and environmental
factors; however, the majority of these studies have
methodological limitations which limit their credibility to
guide environmental interventions and policy changes. To
advance the field, future research will need to emphasize
rigorous study designs and multilevel investigations, exam-
ine how associations may vary according to age and other
characteristics of population subgroups, develop and eval-
uate a standard set of measures for assessing food environ-
ments and policies, and improve on current dietary
assessment methodologies [187]. Overall, a systems-
oriented, multilevel framework is needed for advancing
research on individual and environmental determinants of
eating behaviors and interventions to positively impact food
choices at a community or population level.

* The majority of completed studies have relied on cross-
sectional designs. Studies using longitudinal and quasi-
experimental designs are needed to investigate the
causal pathways linking environmental factors and
dietary intake. In particular, there is a need for
multilevel studies to build greater understanding of the
mechanisms by which environmental factors in multiple
contexts interact with one another and with individual
factors to influence eating behavior [188]. Vegetable
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consumption, for example, may be improved among
youth with few health concerns (individual factor) if
food prices do not prohibit their family from regularly
purchasing vegetables (macroenvironment factor), the
family food shopper has convenient access to a
supermarket (physical environment), and vegetables
are served at regular family meals (social environment).
As this research field is still relatively new and
complex, designing informative studies will further
require the development or refinement of existing
theoretical models and the strengthening of cross-
disciplinary collaborations [6].

Special efforts should be made to conduct research
among diverse subgroups, including different age
groups, racial and ethnic minority populations, and
economically disadvantaged communities [187]. It
cannot be assumed that environmental factors will
similarly impact different groups or all individuals
within a group [189]. For example, several studies have
shown that economically disadvantaged communities
are more often impacted by poor access to supermarkets
and chain grocery stores than affluent communities
[153]. Research has documented the content of food
advertisements in television markets with a high
viewership of African American children includes a
higher than average proportion of advertisements for
energy-dense snack foods and soft drinks [190]. Expert
groups have recommended that mixed methods, involv-
ing quantitative and qualitative data collection, be used
to advance understanding among groups at the highest
risk for poor dietary intake [187]. Combining quantita-
tive and qualitative data collection may also be useful to
aid in understanding why some individuals maintain
healthful dietary patterns when living in environments
that favor the selection of unhealthy food choices.

Few measures of food environments or policies have been
evaluated for validity or reliability and existing measures
vary greatly in terms of scale and scope. For example,
studies examining access to food stores have variously
defined store categories according to the number of cash
registers, the number of staff employed, the types of food
sold, name recognition, and annual sales data [153].
Similarly, definitions of a relevant area to shop for food
beyond one’s neighborhood have ranged from one half
mile to 15 miles [153]. Developing standard objective
and perceived measures of environments would signifi-
cantly advance the field by allowing for greater
comparability of effect estimates across studies and
population subgroups. Future research should evaluate
the reliability and validity of measures, determine the
sensitivity of measures to change and their utility in
diverse population subgroups, and broadly disseminate
high-quality measures [191].
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Finally, improving on currents methods of dietary
assessment will help to ensure the accurate detection
of relationships. Self-report measures are prone to
measurement error but must be largely relied upon to
investigate associations between environmental factors
and dietary intake. Cohort studies that enroll large
numbers of participants typically must use food
frequency questionnaires or short tools due the time
and monetary costs of assessment. However, these tools
provide not only poor estimates of energy intake. There
is a great need for the development and refinement of
dietary assessment methods and tools, especially those
that may be tailored for assessing dietary intake in
youth and ethnic minority populations.

Recently, new multilevel research paradigms have been
proposed to transform efforts related to diet, physical
activity, and energy balance to reverse the obesity
epidemic [188, 192-194]. Huang and Glass have
proposed a multilevel research approach, which frames
food and physical activity behaviors as complex
systems that are not only a matter of individual choice
but also strongly influenced by multiple contexts at the
interpersonal level (e.g., family, peers, social networks),
community level (e.g., schools, worksites), and govern-
mental level (local, state, national policies), and
interactions with biological processes [188]. We need
to know how these different levels interact to affect
food and eating behaviors and what interventions are
most effective in changing diet behaviors. A systems-
oriented, multilevel research agenda to address food
choices and their impact on health would need to be
cross-disciplinary and bring together expertise across
different disciplines and fields to develop and test
hypotheses [193, 194]. For this to occur, there is a
need for new research funding to address multilevel and
cross-disciplinary work on diet and food choices.

This paper was supported in part by the Robert
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