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Abstract

In this paper, the environment is defined as the macro- and community-level factors, including physical, legal and policy factors, that influence
household and individual decisions. Thus, environment is conceived as the external context in which household and individual decisions are made.
This paper reviews the literature on the ways the environment affects diet, physical activity, and obesity. Other key environmental factors
discussed include economic, legal, and policy factors. Behind the major changes in diet and physical activity in the US and globally lie large shifts
in food production, processing, and distribution systems as well as food shopping and eating options, resulting in the increase in availability of
energy-dense foods. Similarly, the ways we move at home, work, leisure, and travel have shifted markedly, resulting in substantial reductions in
energy expenditure. Many small area studies have linked environmental shifts with diet and activity changes. This paper begins with a review of
environmental influences on diet and physical activity, and includes the discussion of two case studies on environmental influences on physical
activity in a nationally representative sample of US adolescents. The case studies illustrate the important role of physical activity resources and the
inequitable distribution of such activity-related facilities and resources, with high minority, low educated populations at strong disadvantage.
Further, the research shows a significant association of such facilities with individual-level health behavior. The inequity in environmental

supports for physical activity may underlie health disparities in the US population.

© 2005 Elsevier Inc. All rights reserved.
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1. Introduction

There are major gaps in our understanding of the way shifts
in the physical and social environments affect changes in
dietary intake, physical activity patterns and weight change.
Nonetheless we have made major progress in the past decade to
understand some aspects of this complex relationship. Much of
this evidence suggests that environmental factors bear signif-
icant influence on diet, physical activity, and obesity [1-3].
Further, extensive research is either underway or planned to
continue to push forward knowledge in this area. The
environment is conceptualized very differently in the social
and biological literature. For this paper, environment is defined
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as the macro- and community-level factors, including physical,
legal, and policy factors that influence household and
individual decisions. Thus, environment is conceived as the
external context in which household and individual decisions
are made.

Much of the literature on environmental correlates of diet,
activity, and obesity has focused on the built environment. The
built environment is defined as a multidimensional concept,
broadly including patterns of human activity at various scales
of geography within the physical environment. Handy et al. [4]
state that the built environment includes: 1) “urban design, the
design of a city and its physical elements; 2) land use, location
and density of residential, commercial, industrial, forest, and
others; and 3) transportation system, physical infrastructure of
roads, sidewalks, bike paths, and others.” In this paper we will
present data on these built environment factors as well as
macro- and community-level factors that influence diet,
physical activity, and obesity.
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There are a number of key points to keep in mind. Dietary
patterns have shifted remarkably across the globe over the
past several decades. The foods we eat, the location of eating,
the number of eating events, and even the composition of the
persons at each eating event have changed. Behind these
changes lie vast shifts in food production, processing, and
distribution systems as well as food shopping and eating
options. Similarly, the ways we move at work [be it market
work or home production], shopping, leisure, and travel have
shifted markedly over the past several decades. The changes
in our built environment and the technology of work are most
important in explaining many of these shifts. These changes
have led to equally marked shifts in energy imbalance and
obesity patterns across the globe. Elsewhere we summarize
some of these points as they relate to adults and children
[5,6].

This paper is mainly a review of what we know about
dietary and physical activity patterns and trends and their
environmental determinants and correlates. In addition, we
include built environment factors plus a wider range of
environment factors including economic, legal, and policy
factors. We present two case studies in a nationally represen-
tative cohort of US adolescents. These case studies illustrate
the potential importance of key environment factors in shaping
physical activity and obesity, and further how these environ-
ment factors may impact health disparities in the US
population. The focus is on higher income countries as most
of the research and programmatic activity in this area that has
been studied and evaluated comes from the US, Europe and
Australia.

2. Diet and the eating environment
2.1. Dominant US dietary trends

Extant knowledge appears to show that total caloric intake is
increasing among all race, age, gender and socioeconomic
groups (though there is no way to address some methodolog-
ical differences in survey methods between the 1980s and the
1990s). These calories are more frequently coming from
energy-dense, nutrient poor snacks [1,7-9] at a greater
frequency throughout the day [10,11]. Furthermore, a greater
number of meals are being consumed away from home [9,12—
14], particularly from restaurants and fast food places [9].
Overall, the greatest increases have been in the consumption of
salty snacks, sweetened soft drinks, pizza, Mexican food,
French fries, and cheeseburgers [1,9,15—17] with a concurrent
decrease in fruit and vegetable consumption, particularly
among low income families and men aged 18-39 [1,18,19].
The obesity and related non-communicable disease implica-
tions of the increased use of fast foods, beverages, and selected
dietary components are studied elsewhere [20,21]. The effects
of each of these dietary components on obesity are complex
and controversial. This is made particularly clear by the vast
array of responses from industry and others to the literature
linking calorically sweetened beverage intake with obesity
[22,23].

2.2. Role of food stores and away from home eating establish-
ments in population eating patterns

Neighborhood environment is related to obesity, dietary
patterns and practices, health outcomes, and health-related
behaviors [24—-34] and may have independent effects on
disease risk [35-39]. Consistent positive associations are
found between proximity to supermarkets/health food stores
and diet patterns and weight status [40—42]. The number of
fast food establishments and expenditure on away from home
eating are growing at an exponential rate [34,43,44]. These
meals, particularly “fast food” meals, typically have higher
energy densities and larger portion sizes than meals prepared at
home [8,45—47] which may affect total energy intake [48—52]
and consequently, weight status [53]. Away from home eating,
including restaurant and fast food consumption, is shown to be
associated with a decrease in macro/micro-nutrient intake and
diet quality, weight gain, and increased BMI, energy density
and total energy intake [54—61]. In two different studies,
women maintaining “fast food” or “restaurant” eating patterns
tended to have the greatest intakes of energy, total fat, saturated
fat, cholesterol and sodium, and these patterns tended to be
associated with younger age, lower-income, greater BMI and
non-white ethnicity [62,63]. Comparison of these studies,
however, is limited either by overlapping definitions or a
failure to differentiate between sources of food obtained
away-from-home.

2.3. Role of socioeconomic status (SES) and food stores, and
away from home eating in population dietary patterns

There are ethnic and socioeconomic disparities in an
individual’s disease risk, likelihood of becoming overweight
or obese, and access to eating establishments and food sources
[64—69]. Pertinent studies find wealthier neighborhoods
having greater access to supermarkets, convenience stores,
and a wider variety of foods [39,70]. Furthermore, persons
living in high SES neighborhoods are more likely to meet
healthy eating guidelines regardless of individual SES level
[71]. Results are similar across ethnic groups. A cross-sectional
study of four U.S. cities found that predominantly white
neighborhoods have significantly greater access to low-cost,
quality food sources than black neighborhoods matched for
SES [70]. Moreover, availability [70,72,73] and the perception
of availability [ 18] may influence consumption, suggesting that
less wealthy, minority neighborhoods are at a distinct
disadvantage regarding food choice, particularly if they
perceive that alternative food options are not accessible. While
the research to date has provided a foundation for understand-
ing the interaction between neighborhood SES, food access,
and dietary patterns, studies are limited by small population
sizes, non-longitudinal designs, and geographic isolation.

2.4. Longitudinal work on the eating environment context

There are precious few studies that incorporate longitudinal
measures of contextual factors and their relationship to health.
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In a position paper, a leading scholar indicated that incorpo-
rating life-course and longitudinal dimensions into studies of
context and health is urgently needed in this field [38].

Longitudinal data offer a unique advantage to answer many
critical questions. For example, time-varying data allow the
examination of influences of environmental correlates over
time and the effects of these correlates on adoption, mainte-
nance and extinction of obesity-related behaviors, and in turn,
the effect of these behaviors on weight maintenance and
change. Further, longitudinal data are crucial in understanding
sequence of behaviors and outcomes and potential chains of
causality. Given the concern for confronting the obesity
epidemic and the role of environmental determinants of
obesity, understanding the etiologic contribution of environ-
ment factors on obesity is of utmost importance.

2.5. Role of food prices

Food prices represent a critical qualitative dimension of fast
food, other restaurant, and small and large grocery store
options that must be considered to separate price from pure
“placement/proximity effects.” Economics research has exam-
ined issues relevant to this study, such as away from home
eating patterns, shifts to processed foods, selection of most
types of commodities, retail price effects on overall purchase
patterns and such, while almost none have examined health-
related behaviors per se other than the effects of commodity
pricing on production and consumption of selected commod-
ities [74—77]. It is clear that food cost plays a significant role in
determining eating patterns and health behaviors [78—80]. The
results from several recent smaller-scale studies suggest that
food expenditure patterns for high priced products, which are
characteristic of inner cities, significantly reduces the number
of servings of fruits, vegetables and dairy products consumed
by lower income families [81—83]. Individual food choice is
also affected by pricing. Both adults and adolescents indicate
price as the one of the most influential factors in determining
food choice, second only to taste [84—88]. Intervention studies
indicate that price reductions alone, or in combination with
promotional materials, serve to increase purchases of lower-fat
sale items and fruits/vegetables in cafeterias, workplaces and
school vending machines [13,86,89,90]. Finally, one recent
state-level ecological analysis states that food price and the
shopping environment play a critical role in explaining the
obesity epidemic [91].

3. Physical activity and the role of the environment
3.1. Physical environment/context

Environments may restrict a range of physical activity
behaviors by promoting or discouraging physical activity
through factors such as, access to safe recreation, accessibility
of recreation facilities, and transit options. The physical activity
literature is just beginning work on the conceptualization of
environmental variables; thus there is limited understanding of
the influence of such factors on physical activity. Early

research has examined environmental determinants such as
community sports, access to home fitness equipment [92,93],
outdoor play space [94], time spent outdoors [95], family
environments [96], and exercise opportunity [97]. Minimal
research has addressed the impact of proximity of exercise
facilities on physical activity [98,99] until recently.

Three recent review articles conclude that environmental
factors, either objectively or perceptively measured, are
consistently related to physical activity [2,3,100]. Perceived
neighborhood characteristics, such as aesthetics, convenience,
and accessibility of activity resources have been shown to be
associated with physical activity [101—-104]. For example, a
North Carolina study found that perceived presence of
neighborhood trails and general access to places for physical
activity were positively associated with actual physical activity
[105]. Population studies have not used adequate methodolo-
gies or objective measures to address this question [98,106].
Until recently, scant attention has been given to ecological
determinants [107] or impact of facilities on physical activity
levels [108], despite evidence that physical activity is
associated with environmental factors [109,110], including
neighborhood context [111,112]. Much of the research has
been methodologically crude [113], given that physical activity
is influenced by the interaction among several factors
[100,108,114,115]. Understanding the population impact of
environmental factors is critical to pushing forth population-
wide interventions to promote physical activity [95]—now a
major focal point of public health dialogue in this arena.

A review of fourteen studies shows a consistent association
between built environment factors (i.e., higher residential
density, land mix, and connectivity) and walking or cycling
[3]. Urban planners looking at environment and transportation
find extremely low rates of walking for transport [116] and few
pedestrian-favorable land-use policies [117]. Walking/biking
increases with proximity, density, connectivity [118—120],
higher population density [121,122], land-use mix and pedes-
trian advances (e.g., sidewalk connectivity) [123—125] and air
pollution [117]. Other objectively measured environmental
factors, such as distance and density of resources, proximity to
coast, sloped terrain, and composite measures, have been
shown to be associated with physical activity levels [98,126—
128]. Strong predictors of walkability include population
density [121,123,129]. Residential land use diversity has been
shown to be a very important predictor of walking, while
bicycling is associated with density, diversity and design,
particularly of the origin, or residence, destination [130].
Individuals living in highly walkable neighborhoods report
approximately two times the number of walking trips per week
in contrast to low walkable neighborhood residents [3].

This research tends to control only for rough SES; there is
no concerted effort to look at relationships between individual
factors and physical activity within different physical environ-
ments [4,125,131,132]. Only recently has work become more
focused in this area. For example, Ewing et al. [119] found that
relative to dense urban form, urban sprawl has been shown to
be associated with lower rates of walking and higher BMI.
How these factors are mediated by sociodemographic factors
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and the impact of these transportation factors on physical
activity levels is not known.

The vast majority of the built environment and health
literature has focused on adults. Few empirical studies have
been conducted to examine the relationship of the built
environment with physical activity among children. In a recent
review of correlates of physical activity in youth, Sallis et al.
[95] found that although built environment factors were under-
studied, there were consistent associations between childhood
and adolescent activity patterns and factors such as access to
programs, facilities, and opportunities for physical activity.
Despite limited research, access to facilities and opportunities to
exercise are consistent predictors of physical activity in children
and adolescents [95] and the presence of places to exercise,
sidewalks, and spatial access to open space have been related to
physical activity in adults [127,133,134]. Access to resources
including walking trails varies by SES with lower and middle
SES populations having fewer free resources [135].

In sum, research on physical activity determinants has
ignored the most modifiable factors for public policy—the
physical environment. Clearly a major source of potential
change is the community and its social/physical environment.
These factors change tremendously for young adults as they
transition into middle adulthood. It is critical to understand the
biological impact of these social/physical environment factors
on physical activity, a major determinant of health.

3.2. Role of environment in population physical activity levels

A call for a greater focus on environmental factors is
common to most recent examinations of the obesity epidemic
and the need for added activity. This includes factors such as
urban design, transport and policy to promote physical activity
[136—138]. Neighborhood environment is related to obesity,
physical activity and other health-related behaviors
[31,27,29,112,119,120] and may have independent effects on
disease risk [36,139—141]. Living in a disadvantaged neigh-
borhood, independent of individual SES, is associated with
increased CHD incidence [38], providing a strong argument for
inclusion of individual and area-level factors in research [142—
145]. Others argue for population-wide physical activity-
focused environmental interventions [100], despite the fact
that environmental influences are understudied [101,146—148].

While clearly there is not yet the empirical base to assert that
wide-spread changes in the built environment will lead to
population-wide increases in physical activity, early research is
promising [3,95,149,150]. Furthermore, future work must seek
to understand how specific types of environmental changes are
likely to impact physical activity, which is at present unknown

[2].

3.3. Role of SES and environment in explaining ethnic health
disparities

National health objectives call for reducing ethnic health
disparities [151]. However, economic and racial inequality
[152—154] and disparities in mortality by SES [155—157] have

increased in recent decades. Regardless of ethnicity, the poor
have higher acute and chronic disease morbidity and mortality
[158—161]. SES-health differentials increase with age [162].
SES may have different meaning by ethnicity, such that ethnic
minority individuals do not receive the same economic/social
benefits at identical SES as whites [163—165]. Spatial
dimensions, such as the effects of clustering of the poor at
the local and state level, and broader social class factors
including access to resources, prestige, and stressors (e.g.,
racism) may play an important role. Large ethnic-specific
spatial factors may contribute to inequality [166—168]. Societal
inequality beyond individual SES may be related to health
[169—-172]. Even after adjusting for SES factors, physical
activity is still lower among blacks than whites [173],
implicating other factors, such as environmental context. In a
case study presented later in this paper we present some
evidence of inequality in the built environment.

3.4. Longitudinal relationships

While there are some cross-sectional studies on the
relationship between SES and physical activity, and to a lesser
extent on the effect of contextual factors on physical activity,
there is very limited longitudinal research on this topic. Similar
to dietary research, there are precious few studies that
incorporate longitudinal measures of contextual factors and
their relationship to health.

4. Case study one [109]

The objective of the research conducted for the case study
below is to examine environmental and sociodemographic
determinants of leisure-time physical activity, with particular
attention to participation in school Physical Education (PE),
community recreation center use, and neighborhood crime. The
implication is that these findings can point towards societal-
level intervention strategies for increasing physical activity and
decreasing inactivity among adolescents.

4.1. Survey Design

The study population consists of over 20,000 adolescents
enrolled in the National Longitudinal Study of Adolescent
Health (Add Health), a longitudinal, nationally representative,
school-based sample of adolescents in grades 7—12 (ages 11—
21) in the US. The Add Health study included a core sample
and additional subsamples of selected ethnic and other group-
ings collected following informed consent procedures estab-
lished by the institutional review board of the University of
North Carolina at Chapel Hill. We utilized the Wave I sample
(20,747 eligible adolescents measured between April and
December, 1995) excluding adolescents who used a walking
aid device (e.g., cane, crutches, wheelchair) and Native
Americans (N=178) because of small sample size. Our final
sample totaled 17,766 for prevalence estimates and logistic
regression analysis. The survey design and sampling frame
have been described elsewhere (109,175).
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In-school and in-home surveys of adolescents provided the
activity data and components of the determinants data,
including self-reported PE and community recreation center
use. In-home surveys of parents provided income, education,
and other key sociodemographic data. Race and ethnicity were
determined using data from a combination of all the surveys.
Hours/week of inactivity (TV/video viewing, video/computer
games) and times/week of moderate—vigorous physical activity
were collected by questionnaire. Community data come from
the Add Health contextual database, which includes a series of
variables geographically linked to the Add Health respondents
through address geocoding and GPS matching.

4.2. Main outcome measure

Moderate—vigorous physical activity (5—8 METs) was
assessed using standard 7-day recall (times per week)
questionnaire methodology relevant for epidemiological stud-
ies to assess leisure activity. The assessment employed an array
of questions similar to those used and validated in many other
smaller studies to categorize adolescents into high, medium,
and low activity and inactivity patterns with reasonable
reliability and validity. The Add Health adolescents were
asked about the times/week spent in various physical activities
(e.g., “During the past week, how many times did you go
roller-blading, roller-skating, skate-boarding, or bicycling”).
Each activity grouping was assigned a MET value based on the
Compendium of Physical Activity developed for adults to
categorize activity as low, moderate, or vigorous. It is realized
that the energy cost of activities is about 10% higher in
children; however, at the present time no norms exist for
children. One MET is defined as the energy expenditure
associated with quiet sitting. Higher intensity activities, such as
skating, cycling, dance, martial arts activities, and active sports
were assigned 5—8 METs and are thus considered moderate to
vigorous physical activity.

4.3. Correlates

Sociodemographic and environmental correlates of physical
activity were used as exposure and control variables and
included sex, age, urban residence, participation in school
physical education program, use of community recreation
center, total reported incidents of serious crime in neighborhood,
socioeconomic status, ethnicity, generation of residence in the
US, presence of mother/father in household, pregnancy status,
work status, in-school status, region, and month of interview.

The crime data included in this study come from the 1993
Uniform Crime Reports, U.S. Federal Bureau of Investigation,
and are reported as the total reported incidents of serious crime
per 100,000 population (high crime=7170-16,855 per
100,000 population) at the county level.

4.4. Statistical analysis

Logistic regression models of physical activity were used to
investigate sex and ethnic interactions in relation to environ-

mental and sociodemographic factors in order to examine
evidence for the potential impact of physical education and
recreation programs and sociodemographic factors on physical
activity and patterns.

4.5. Results

Moderate to vigorous physical activity was lower for non-
Hispanic black and Hispanic adolescents relative to their white
counterparts. Participation in school physical education pro-
grams was considerably lower for these adolescents, and
decreased with age, similar to what has been shown in other
national surveys [174].

Participation in school PE programs and use of a community
recreation center had a substantial effect on likelihood of the
adolescents engaging in moderate to vigorous physical activity.
Relative to their counterparts with no participation in PE
program classes, adolescents who participated in daily school
PE program classes (Adjusted Odds Ratio, AOR=2.21;
Confidence Interval, CI=1.82-2.68; p <0.00001) or between
1 and 4 days per week (AOR=1.44; CI 1.09-1.92; p <0.01)
were at statistically significant increased likelihood of engaging
in moderate to vigorous physical activity. Similarly, relative to
their peers who did not use a community recreation center,
adolescents who did use a community recreation center were at
significantly increased likelihood of engaging in moderate to
vigorous physical activity (AOR=1.75; CI 1.56-1.96;
p <0.00001).

Total reported incidents of serious neighborhood crime
decreased the likelihood of engaging in moderate to vigorous
physical activity, although the magnitude of this effect was not
as great as that seen for participation in school PE or use of a
community recreation center. High levels of serious crime in
the county of the respondent’s residential neighborhood was
associated with a statistically significant decreased likelihood
of falling in the highest category of moderate to vigorous
physical activity (AOR=0.77; 0.66—0.91; p <0.002).

To an extent, the results are somewhat intuitive; if the
adolescents are participating in school PE and using a
recreation center, they should be expected to have higher
activity levels. However, the results underscore the importance
of such programs and facilities in raising activity levels of
adolescents. These findings provide some sense of the large
and significant potential influence of environmental factors on
physical activity. We found that environmental factors, such as
PE and community recreation center use, and neighborhood
crime, had a major impact on adolescents’ likelihood of being
active. While our results show important effects of participation
in PE, particularly on a daily basis, on leisure-time physical
activity patterns, few teens participate in school PE programs.
These findings argue for continued and expanded support of
school PE programs and community recreation centers.

5. Case study two [175]

Case study two is also from our work with the National
Longitudinal Study of Adolescent Health. In this nationally
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representative adolescent cohort, we use Geographic Informa-
tion Systems (GIS) to assess the availability of recreational
facilities in the neighborhoods of our sample. We explore the
distribution of these facilities by population characteristics to
assess the geographic and social distribution of physical
activity facilities and how disparity in access might underlie
population-level physical activity and overweight patterns.

5.1. Survey design

The study population consists of 20,745 adolescents
enrolled in wave I (1995) of the National Longitudinal Study
of Adolescent Health (Add Health), as described above (109).

5.2. Environmental measures

Environmental data were compiled using GIS. Residential
locations of US adolescents in wave I (1994—1995) of the
National Longitudinal Study of Adolescent Health [N=20,745]
were geocoded and a S-mile buffer around each residence
drawn [N=42,857 census block groups (19% of U.S.)].
Physical activity facilities, measured by national databases
and satellite data, were linked with GIS technology to each
respondent.

5.3. Physical activity facilities and resources

A commercially purchased set of digitized business
records recorded in a proprietary four-digit extension to the
four-digit Standard Industrial Classification codes (SIC) was
used. Comprehensive retrospective data for time period of
interest were used. A comprehensive list of 169 of the eight-
digit SIC codes for physical activity facilities and resources
was built. All records of interest matching the criteria and
falling within the ZIP code areas specified were returned
along with facility names and street addresses contempora-
neous to the wave I calendar year 1995.

Measures of recreational facilities were derived from the
larger list of SIC resources. The SIC codes were subdivided
into nine categories of facilities, including schools, youth
organizations, parks, YMCA’s, and the following types of
facilities: public, public fee, instructional, outdoor, and
member. A single measure of all facilities was created by
summarizing across all of the nine categories. There was some
overlap between categories (e.g., outdoor facilities and public
facilities).

5.4. Block group sociodemographics

Census variables (reported at the block group level) were
extracted from 1990 Census of Population and Housing
Summary Tape File 3A (STF3A). A census block group is
the second lowest level geographic entity, generally containing
between 300 and 3000 people. Variables included population
density (total number of individuals in block group divided by
block group area reported in square miles); proportion of
population with college degree or higher; non-white (ethnic

minority) proportion of the population. Education level of the
census block group is used as the primary indicator of SES.

5.5. Statistical analysis

The aim of the research summarized here is to investigate
the association between block group level sociodemographic
factors and availability of physical activity and recreational
facilities. Further, the work aims to examine the association
between community physical activity and recreational facilities
and individual level physical activity and overweight. Logistic
regression analyses tested the relationship of physical activity-
related facilities with block group socioeconomic status (SES)
[at the community level] and the subsequent association of
facilities with overweight and physical activity [at the
individual level], controlling for population density.

5.6. Results

The set of findings in Gordon-Larsen et al. [175] relate to
the association between block group level sociodemographic
factors and availability of physical activity and recreational
facilities. The central question was to explore whether physical
activity facilities were equitably distributed by neighborhood
sociodemographics. Our results show that higher SES block
groups had significantly greater likelihood of any type of
physical activity facility (OR=2.18, CI, 1.94-2.44). Of
particular relevance is the fact that all nine categories of
facilities, (e.g., schools, youth organizations, parks, YMCAs,
and the following types of facilities: public, public fee,
instructional, outdoor, and member) were more likely to be
located in higher versus lower SES block groups. Further work
will relate the distribution of these facilities to individual-level
behaviors, such as physical activity and obesity.

6. Conclusions

A call for a greater focus on built environmental factors is
common to most recent examinations of the obesity and
inactivity epidemic and includes factors such as urban design,
transport, and policy to promote physical activity
[136,137,176]. Several research agendas for work on the built
environment and health have been proposed in recent years
[177—-179]. A wealth of research questions and methodological
issues have been elucidated by these authors with a shared
emphasis on the need to foster interdisciplinary approaches and
a need to better understand the factors that mediate and
moderate the association between the built environment,
physical activity and health outcomes.

Transportation, city and regional planning, and the physical
activity literatures are all making headway in understanding
environment—health relationships albeit from different per-
spectives. Innovative work across fields is essential in
understanding the environment—health relationships. Further
development of innovative and sophisticated methodologies to
assess the built environment and health outcomes of interest is
needed. Research on the built environment and health effects
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must expand to include diverse populations and environmental
settings, including youth. Longitudinal data on environmental
exposures and health outcomes will be crucial in understanding
sequence of behaviors and outcomes and potential chains of
causality.

7. Contribution of environmental factors to physical
activity patterns

Results from the case studies in the nationally representative
cohort of adolescents suggest that environmental factors play a
major role in shaping physical activity and overweight. Our
work shows important associations between modifiable envi-
ronmental factors, such as participation in PE and community
recreation programs with activity patterns of adolescents.
Despite the marked and significant impact of participation in
physical education programs on physical activity patterns of
US adolescents, few adolescents participate in such physical
education programs. In addition to the more readily modifiable
factors, high crime level was significantly associated with a
decrease in weekly moderate to vigorous physical activity.

The data presented here confirm what researchers and
pediatricians have known intuitively; however, these relation-
ships have not been tested empirically, nor have they been
studied in any nationally representative survey of US school
age children. These findings suggest that national-level
strategies include attention to PE and community recreation
programs, particularly for segments of the US population
without access to resources and opportunities that allow
participation in physical activity. Research to measure and
explore the effects of other environmental determinants of
activity are important future research goals.

8. Inequality in access to the built environment and its
effects

Our work with availability of physical activity facilities
across over 20,000 adolescents and 19% of all US census block
groups provides the first empirical evidence that all major
categories of physical activity-related resources are inequitably
distributed, with high minority, low educated neighborhoods at
a strong disadvantage. Importantly, the inequitable distribution
of facilities is apparent across all major categories of facilities
including those facilities that we consider to be more equitably
distributed (e.g., parks, public facilities, YMCAsS).

The inequitable distribution of facilities by SES and race/
ethnicity and the association of availability of facilities with
positive health outcomes are suggestive of the potential role of
environmental factors in the higher rates of obesity and lower
activity levels of US race/ethnic minority groups. These results
suggest that public health officials address the inequitable
distribution of physical activity facilities as one strategy to
increase physical activity levels and reduce overweight
prevalence in the US.

The second case study also provides important directions for
future research beyond availability of facilities. Detailed
research on access to neighborhood facilities is an important

area, including such factors as walkability, road network
distance, and land use. In addition, details on affordability
and barriers to access, such as crime, social cohesion, and lack
of incentives for use are also important.

9. Summary

Taken together, our national work suggests that environ-
mental factors play an important role in shaping obesity-related
behaviors, particularly physical activity. This is a field in its
infancy. While we clearly do not have the empirical base to
assert that wide-spread changes in the built environment will
lead to population-wide increases in physical activity, there is
building evidence of the important relationship between
environmental correlates and physical activity behavior. Inno-
vative work across fields, such as public health, geography, and
city and regional planning, as well as methodological advances
in those fields is essential in understanding the environment—
health relationships. In addition, future work should explore
diverse population and environmental settings, and longitudi-
nal changes in environmental factors and behavioral outcomes.
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