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Abstract

Background—aPoor lifestyle, including suboptimal diet, physical inactivity, and tobacco use are
leading causes of preventable diseases globally. Although even modest population shifts in risk
substantially alter health outcomes, the optimal population-level approaches to improve lifestyle
are not well established.

Methods and Results—For this American Heart Association Scientific Statement, the writing
group systematically reviewed and graded the current scientific evidence for effective population
approaches to improve dietary habits, increase physical activity, and reduce tobacco use.
Strategies were considered in 6 broad domains: (1) media and education campaigns; (2) labeling
and consumer information; (3) taxation, subsidies, and other economic incentives; (4) school and
workplace approaches; (5) local environmental changes; and (6) direct restrictions and mandates.
The writing group also reviewed the potential contributions of healthcare systems and surveillance
systems to behavior change efforts. Several specific population interventions that achieved a Class
I or Ila recommendation with grade A or B evidence were identified, providing a set of specific
evidence-based strategies that deserve close attention and prioritization for wider implementation.
Effective interventions included specific approaches in all 6 domains evaluated for improving diet,
increasing activity, and reducing tobacco use. The writing group also identified several specific
interventions in each of these domains for which current evidence was less robust, as well as other
inconsistencies and evidence gaps, informing the need for further rigorous and interdisciplinary
approaches to evaluate population programs and policies.
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Conclusions—This systematic review identified and graded the evidence for a range of
population-based strategies to promote lifestyle change. The findings provide a framework for
policy makers, advocacy groups, researchers, clinicians, communities, and other stakeholders to
understand and implement the most effective approaches. New strategic initiatives and
partnerships are needed to translate this evidence into action.

Cardiovascular diseases (CVD), type 2 diabetes mellitus, and adiposity produce tremendous
burdens of deaths, lost quality of life, and economic disruption globally.12 Most of these
conditions and their sequelae are preventable or occur at unnecessarily young ages and
largely owe to suboptimal lifestyle habits, in particular, poor diet, physical inactivity, and
use of tobacco.3-13 The resulting burdens on families, communities, and nations are
enormous and unsustainable, and the health and economic imperatives of improving lifestyle
behaviors are fully evident.2

Consequently, the recent United Nations high-level meeting on noncommunicable
diseases, 4 the American Heart Association (AHA) 2020 strategic goals,® and the
multisector US Million Hearts Initiativel® each highlighted the critical need to improve
lifestyle habits to prevent CVD and maximize cardiovascular health. Unfortunately, the
optimal approaches to improve lifestyle are not established. Although the most relevant
specific lifestyle targets are increasingly evident,348-12 the most effective strategies to
achieve these changes have been less clear. An AHA Scientific Statement identified several
effective individual-level (eg, clinical) interventions for achieving behavior change.16
However, although individual-based approaches can be effective for some patients, they do
not work for all, 26 and the long-term sustainability of such efforts also remains in question.

Population-based strategies are crucial complements to individual-based efforts and also
have potential for broad and sustained impact.1’~19 The writing group that prepared this
AHA Scientific Statement systematically reviewed and graded the current scientific
evidence for effective population approaches to improve dietary habits, increase physical
activity, and reduce tobacco use. Population strategies were considered in 6 broad domains:
(1) media and education campaigns; (2) labeling and consumer information; (3) taxation,
subsidies, and other economic incentives; (4) school and workplace approaches; (5) local
environmental changes; and (6) direct restrictions and mandates. The writing group also
reviewed how healthcare systems and surveillance systems can contribute to and monitor
behavior change efforts. The information presented in this statement is intended to provide a
useful framework for policy makers, advocacy groups, researchers, clinicians, communities,
and other stakeholders to understand and implement the most effective public health
approaches for lifestyle change to improve cardiometabolic health.

The writing group identified several specific interventions that were designated an AHA
Class I or lla recommendation with Level of Evidence A or B, providing a set of specific
evidence-based strategies that deserve close attention and prioritization for wider
implementation (Table 1). Although much of this evidence was derived from studies in
high-income Western regions, for several interventions, concordant evidence was also
available from other regions, including high-income non-Western and middle- or low-
income regions. Although absolute rates of disease vary across populations, the relative
impact of major cardiometabolic risk factors is shared across nations.20 Likewise, the
relative benefits of these different population strategies should help inform policy priorities
in different countries. Notably, effective interventions were identified across a range of
approaches, including media and education, labeling and consumer information, economic
incentives, school and workplace approaches, local environmental changes, and direct
restrictions and mandates. This provides some flexibility for policy makers, advocacy
groups, and organizations to select from among specific interventions based on what
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corresponds best with local priorities and circumstances. These various evidence-based
interventions could also be implemented in combinations, either simultaneously or in stages,
providing multicomponent approaches to improving diet, increasing physical activity, and
reducing tobacco use.

In addition to the approaches outlined in Table 1, the writing group also identified many
specific interventions and strategies in these domains for which the current evidence was not
as robust. These other interventions and evidence for their effectiveness are summarized in
the sections below. Because the numbers of policy champions and funding resources for
preventive efforts are often limited, prioritization of different interventions requires
knowledge of which strategies have evidence for effectiveness as well as which strategies
still require further investigation.

The writing group recognizes that it could not review every possible type of population
intervention and that its search strategies may have missed some relevant studies.
Nonetheless, this AHA Scientific Statement represents a systematic assessment of several
key population approaches for improving lifestyle behaviors, with evaluation of the strength
and consistency of evidence; detailed listings of the primary evidence in supplementary
material; and consideration of complementary evidence across diet, physical activity, and
tobacco use behaviors. Given the number and types of studies identified, it seems unlikely
that the addition of any missed studies would dramatically alter most of the conclusions. For
the types of interventions reviewed, the writing group also identified inconsistencies and
gaps in the evidence, as summarized below. The findings highlight the need for and inform
the design of future interdisciplinary efforts, including input from academic experts in
evaluation, to establish more systematic and rigorous approaches for the evaluation of such
programs and policies.

Poor lifestyle behaviors, including suboptimal diet, physical inactivity, and tobacco use are
the leading causes of preventable diseases in nearly all nations. The resultant rates of
morbidity and mortality, adverse impact on disparities, and economic costs are staggering.
At the population level, even modest shifts in risk behaviors and risk factors substantially
alter health outcomes and disease risk. This report identifies a range of evidence-based,
population-based strategies that effectively promote lifestyle change. The findings inform
potential partnerships and strategies to successfully address suboptimal diet, inactivity, and
smoking, which are each a major preventable cause of poor health globally. The information
presented herein can help provide a blueprint for public health officials, researchers,
communities, advocacy groups, private donors, and other stakeholders to engage in and form
alliances around evidence-based population prevention efforts. New strategic initiatives and
partnerships are needed to translate this evidence into action.

A NEED FOR EVALUATION OF POPULATION INTERVENTIONS

Lifestyle behaviors are influenced by a myriad of individual, social, economic, regulatory,
mass media, and other environmental factors. Population-based interventions can influence
many of these factors, with potential for broad and sustained impact.17-1° The present AHA
Scientific Statement broadly refers to population approaches as any strategy that targets
organizations (eg, schools, worksites), communities, regions, or countries rather than
individuals. For example, such approaches were critical for reducing tobacco use in several
developed nations since the 1950s.21.22 On the basis of this empiric success, a growing
number of recent research studies have investigated how population strategies can support
behavior change to improve lifestyle habits. Several studies have evaluated both established
and novel population approaches for reducing smoking, and an increasing number of studies
are reporting on novel population approaches for improving diet and physical activity
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behaviors. Recent literature reviews or policy statements have considered subsets of these
various strategies.19-21-36 However, most did not evaluate diet, physical activity, and
smoking together in the same report, which could provide complementary evidence on the
effectiveness of various population approaches, and many did not systematically review the
published literature nor formally grade the strength of evidence.

A range of population, community, and school/workplace intervention strategies are being
implemented in the United States and elsewhere but often with limited evaluation. Due to
limited funding and other resources for preventive efforts, knowledge and grading of the
most evidence-based promising strategies are essential to inform priorities. Academic
research centers, especially those with clinical and translational research awards, are also
being asked to focus more on translational projects that implement knowledge. Given the
wide range of potential population strategies and the rapidly growing evidence base
evaluating them, it is essential to systematically review these data to identify (1) which
policies work and should be implemented, (2) which policies are promising and deserve
further intensive investigation, and (3) what critical research gaps remain.

Search Strategies and Data Extraction

The writing group searched for evidence of the effectiveness of different population
approaches in changing dietary, physical activity, or tobacco use habits and related health
outcomes. The present report does not review which specific behavioral goals should or
should not be targeted; these issues have been discussed extensively elsewhere.348-12 The
report also does not attempt to describe all of the various policy interventions that might be
sensible to consider or that have been or are being implemented. Rather, the report attempts
to identify and assess the evidence for the effectiveness of such interventions. Population
strategies were considered in 6 broad domains: (1) media and education campaigns; (2)
labeling and consumer information; (3) taxation, subsidies, and other economic incentives;
(4) school and workplace approaches; (5) local environmental changes; and (6) direct
restrictions and mandates. Observational or interventional studies were included that
evaluated how these strategies relate to or alter knowledge or attitudes toward diet, physical
activity, or smoking; changes in these behaviors; changes in related risk factors (eg, blood
cholesterol and glucose, blood pressure, obesity levels); or disease end points (eg, coronary
heart disease [CHD], stroke, diabetes).

The writing group considered studies evaluating population strategies at organizational (eg,
school, workplace), community, regional/state, or national levels. Notably, the report
excludes studies focused on individual-based associations or interventions (eg, controlled
trials in which the unit of intervention was a person rather than a classroom, worksite,
community, or region). The evidence for individual-based approaches for diet and physical
activity change was recently reviewed.16 The writing group also did not evaluate the
feasibility of implementation or cost-effectiveness, which was beyond the scope of the
present report; the findings in this report can inform such future investigation.

For each category of population intervention, the writing group first performed broad
searches of online databases, including PubMed/Medline, EconLit, Agricola, ERIC
(Education Resources Information Center), RePORT (National Institutes of Health Research
Portfolio Online Reporting Tools), and the Social Science Citation Index. These searches
were followed by additional online searches, hand searches of citations, and use of expert
contacts to identify systematic or narrative reviews in the scientific literature, as well as
policy statements and guidance from the Institute of Medicine (IOM), World Health
Organization (WHQO), Centers for Disease Control and Prevention (CDC), US Department
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of Health and Human Services, and other similar international, national, and local agencies.
The evidence from these identified reviews and reports was evaluated as primary data if the
reports included sufficient descriptions of the methods for literature searches and the
methods and findings of included individual studies to permit inference on the quality and
strength of evidence. If the reports did not meet these criteria, the original research studies
cited in these reports were obtained and evaluated individually. Finally, to obtain any recent
relevant research not identified by these methods, the writing group performed systematic
searches of PubMed for all relevant English-language original research articles published
since January 1, 2007, using specified key words and MeSH terms for each category of
population intervention, together with searches of related articles and hand searches of
citations. Full descriptions of these search criteria are available online in the online Data
Supplement.

For each category of population intervention, searches were performed and data extracted by
teams of 2 to 3 investigators, with studies and data jointly reviewed in regular conference
calls, emails, and a shared online website provided by the AHA. For each identified report,
data were extracted on study design, population, type and duration of approach or
intervention, duration of follow-up, outcomes, covariates, findings, and factors related to
quality of design or execution.

The writing group also reviewed the evidence for healthcare systems’ strategies for behavior
change, although a complete systematic review was beyond the scope of the present report.
The writing group also reviewed surveillance and monitoring systems for diet, physical
activity, and tobacco behaviors because of the importance of such systems for informing
goals and designs of policy programs, understanding and choosing appropriate metrics,
monitoring the effects of implemented policies, and elucidating current gaps or barriers in
knowledge and methods.

Grading the Evidence for Population Lifestyle Strategies

Population-based strategies are typically implemented as a policy, whether volunteer or
mandated and whether at organizational (school, worksite), community, city, or broader
levels. Traditional policy evaluation often incorporates the CDC Evaluation Framework,3’
which considers the theory behind policy strategies3® and process evaluation. This
framework principally evaluates the process of creating policy change (eg, assessment of
stakeholder engagement, campaigns for public awareness to gain momentum for policy
change, recruitment of legislative champions, barriers to success and how these are
overcome, media placement, whether the policy actually passes) rather than the effects or
impact of the policy on its intended target, such as health-related outcomes. Health impact
assessments are increasingly being used as planning tools to foster consideration of health
needs in policy and program decisions, including sectors not traditionally focused on
health.39:40

Evaluation of the effects of population-level strategies on health requires investigation in
observational or interventional research. Such evaluation is critical to understand the extent
to which specific interventions alter health; determine potential for sustainability; provide
accountability to funding partners and stakeholders; improve and enhance future planning
efforts; and assess whether there are any unintended consequences.

For the present report, potential metrics of interest included health-related knowledge,
behaviors, risk factors, and clinical end points. Although the long-term goals of many policy
interventions often include decreasing clinical cardiovascular end points and other lifestyle-
related diseases, such effects may require years to become fully evident. Such a timeframe
may be impractical or too costly for some types of evaluations. Given the considerable
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evidence on the impact of dietary, physical activity, and tobacco habits on risk of
cardiometabolic diseases, changes in the behaviors themselves were considered relevant
outcomes for assessing the effectiveness of population-level policies. Changes in
intermediate risk factors affected by the behaviors—eg, levels of blood pressure, blood
cholesterol, and adiposity—are also linked to disease risk and provided additional relevant
outcomes for assessing effectiveness. Thus, the writing group evaluated the evidence for the
effects of population interventions on each of these relevant end points, including changes in
health-related behaviors, risk factors, and disease end points.

For each type of population intervention, the overall evidence was reviewed and
summarized, and these data were reviewed by all members of the writing group and graded
using the AHA classification (Table 2). The writing group recognizes that evaluation of
many population approaches does not lend itself well to typical medical-model controlled
trials, in which individuals are randomly assigned to double-blinded, isolated interventions
such as drug treatment. By nature, population interventions target groups or communities,
not individuals. Additionally, ethical and logistical considerations often preclude the ability
to perform randomized trials at the level of discrete populations. Thus, evidence from
multiple research paradigms was considered relevant, including results from ecological
studies, observational studies, natural experiments, and various interventions, including
uncontrolled, quasi-experimental, and cluster-randomized trials. Well-designed quasi-
experimental studies were considered a particularly important means of evaluating the
effectiveness of population interventions.

Where appropriate, the writing group considered whether population interventions could be
evaluated alone or only as part of a multicomponent strategy, the evidence for sustainability
of behavior changes, and qualitative evidence for heterogeneity, ie, whether certain
strategies were more or less effective depending on other factors such as level of
intervention (eg, local, state, federal) or population of interest (eg, children, adults, the
elderly, certain ethnic or socioeconomic subgroups). Sufficient data were found to support
an inference on the potential heterogeneity of efficacy to be unusual; where relevant, this
evidence is presented.

The writing group identified a vast body of literature providing evidence on the potential
effectiveness of various population interventions. The writing group found the design,
methodology, and findings of each individual study to be highly relevant for considering and
grading the evidence as a whole for any specific type of strategy. Thus, although
presentation of narrative summaries of each individual investigation in the text was
prohibitive, detailed summaries of many of the studies included in our assessment were
compiled. These summaries are provided in extensive supplementary tables (Supplementary
Tables, available online), which are cited throughout the text.

Media and Education Campaigns

The writing group considered the evidence for the effectiveness of media or education
campaigns at national, community, and school levels. A variety of media have been used,
including television, radio, print, or billboard advertising; in-store media education; and
leaflets mailed or delivered door-to-door. Interventions that simply provided information on
or near products, such as food labels, menu labeling, stair signage, or warning labels on
tobacco products, were considered separately (section on “Labeling and Consumer
Information”).
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National, Community, and School-Based Media or Education Campaigns to
Improve Diet—Several focused media campaigns have been conducted to increase
knowledge about and consumption of specific healthful foods (Supplementary Table 1).
These include the US 5-A-Day For Better Health! campaign to increase consumption of
fruits and vegetables, initiated by the National Cancer Institute with collaboration from
industry and the federal government. Cooperative agreements were established with a
nonprofit organization representing farms, commodity groups, and distributors, including in-
store and promotional activities such as a licensed 5-A-Day logo. Reports on this campaign,
although not always peer reviewed,*1:42 suggest some success. For instance, the national 5-
A-Day campaign, launched in 1991, was associated with increased consumption of fruits
and vegetables from ~ 2.8 to 4.3 servings per day between 1988 and 1999.41 In March
2007, the new Fruits & Veggies—More Matters campaign focused on women born between
1965 and 1979 with children living at home. In a 2010 survey, 18% of these mothers were
“definitely” aware of the campaign, and 38% reported being more likely to purchase a
product having the campaign logo; data were not reported on actual changes in
consumption.#2 Similar focused media campaigns in Australia were associated with
increased public awareness and consumption of fruits (from 1.5 to 1.7 servings per day,
P<0.05) and vegetables (from 2.6 to 3.1 servings per day, P<0.001).#3 In Pakistan there
were self-reported improvements in dietary habits, such as reduced consumption of meat and
increased consumption of fruits and vegetables.*4

Community- and school-based long-term media and education campaigns have also been
effective in improving dietary habits of adults, school-age children, and younger
children,%5-48 as well as reducing adiposity and cardiovascular risk factors in adults.#® Many
of these educational campaigns used multiple strategies for communication. Therefore, the
independent effects of specific educational strategies, eg, national media advertisements
versus concordant supermarket-based activities, is difficult to quantify. On the basis of the
Consumer Information Processing model, the supermarket represents a useful venue to
provide point-of-purchase nutrition information to promote healthy eating.% In 1
intervention,®! use of in-store public service announcements about the 5-A-Day campaign
for 4 weeks, in combination with a take-home audiotape, increased knowledge about the
healthfulness of fruits and vegetables, as well as self-reported consumption in the
intervention group (6.2 servings per day) compared with both baseline (5.4 servings per day)
and shoppers in control stores (5.6 servings per day) (P<0.05 for each).

Shorter-term (weeks to months) media campaigns, such as Fighting Fat, Fighting Fit in the
United Kingdom and similar programs in the United States and Australia have generally
increased knowledge of healthy lifestyle messages, although sometimes less so in lower
socioeconomic or minority subgroups and typically with less clear evidence for actual
behavior change,>2-54 although there were some exceptions in which behavior change was
also demonstrated.5® Combining shorter-term media campaigns with other means of more
direct communication or participation may increase effectiveness. In the Fighting Fat,
Fighting Fit campaign, persons who chose to register in a 6-month mail-based educational
program increased their consumption of fruits and vegetables by 1.3 servings per day,
reduced their intake of fat and snacks, increased their physical activity, and lost an average
of 2.3 kg, lowering the prevalence of obesity by 11% (P<0.001 for each compared with
baseline).®8 In the 5-A-Day campaign, sending newsletters with strategies for improving
consumption of fruits and vegetables and goal-setting information increased the frequency
and variety of fruit and vegetable consumption.®’

In an urban district of China’s third largest city, Tianjin, an educational intervention to
reduce the population’s consumption of sodium was implemented between 1989 and 1992.58
The main activities in the intervention neighborhoods included training of healthcare
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personnel about sources and effects of salt sources on blood pressure and on how to provide
practical advice to patients, community education by means of door-to-door distribution of
leaflets, distribution of posters and stickers to food retailers, and introduction of lower-
sodium salt in some retail stores. In the intervention neighborhoods, mean sodium intake
decreased by 22 and 11 mmol/d in men and women, respectively, compared with increases
of 18 and 4 mmol/d, respectively, in the control neighborhoods (P<0.001 for men, P=0.065
for women). These changes did not vary by education or occupation. When compared with
control neighborhoods, systolic blood pressure decreased in the intervention neighborhoods
by 5 mm Hg in men (P=0.065) and 6 mm Hg in women (P=0.008). In North Karelia,
Finland, a media- and education-based community intervention successfully reduced
consumption of butter, whole-fat dairy, nonlean meats, and salt and increased consumption
of vegetable-oil margarine and vegetable oils, low-fat dairy, lean meats, vegetables, berries,
and fruit.>%:60 Targeted dietary habits improved substantially, with associated declines in
population blood cholesterol and blood pressure levels and rates of CHD.>9:60

Three community-based health education programs were evaluated in the 1980s in the
United States, with a major focus on media and education to improve multiple
cardiovascular risk factors simultaneously. The Stanford Five-City Project tested a 5-year
community-based program that incorporated behavior change theory (social learning theory,
a communication-behavior change model), community organization principles, and social
marketing methods. After 3 to 5 years of intervention, compared with controls, the
intervention communities saw improvements in several cardiovascular risk factors,
including lower blood cholesterol, blood pressure, resting heart rate, weight gain, and
smoking prevalence.*? In contrast, similar media and education strategies in the Minnesota
Heart Health Program and the Pawtucket Heart Health Program did not lead to significant
improvements in cardiovascular risk factors or events when compared with control
communities.61-63 |n the latter studies, secular improvements in risk factors were also seen
in the control communities, perhaps in response to similar national campaigns targeting
these risk factors; these trends may have limited detection of any added effects of the
community-level interventions.

These US community programs did not have a strong emphasis on complementary
population strategies, such as those related to taxation, subsidies, direct restrictions, or
mandates. In comparison, community and national programs in Finland, Singapore, and
Mauritius used media and education campaigns as central elements of larger
multicomponent interventions that leveraged other strategies, such as alterations in physical
environments and changes in taxation and subsidies, to support a healthful lifestyle.69.64.65
For example, after 1977, when the North Karelia project was extended nationally, the
original media- and education-focused approach was supplemented with substantial focus on
changing the food environment by means of voluntary agreements with industry, changes in
food subsidies and taxation, and governments-supported programs to increase local
production and consumption of fruits and vegetables (“Taxation and Subsidies” and “Direct
Restrictions and Mandates” sections).6? Targeted dietary habits improved substantially, with
associated substantial declines in population blood cholesterol and blood pressure levels and
rates of CHD.59.60

In the nation of Mauritius, a national prevention program was launched to reduce major risk
factors by promoting healthier diets, increased exercise, smoking cessation, and reduced
alcohol intake.%> Media and education efforts were major components, including extensive
use of mass media and widespread community, school, and workplace education activities.
Legislative restrictions and mandates were also introduced to improve cooking oils. From
1987 to 1992, moderate leisure-time physical activity increased from 16.9% to 22.1% in
men and from 1.3% to 2.7% in women. Cigarette smoking decreased from 58.2% to 47.2%
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in men and from 6.9% to 3.7% in women. Heavy alcohol use also declined substantially,
from 38.2% to 14.4% and 2.6% to 0.6%, respectively. The effects of legislative measures on
cooking oils are discussed in the section “Direct Restrictions and Mandates.” In this 5-year
period, the prevalence of hypertension was reduced from 15.0% to 12.1% in men and 12.4%
to 10.9% in women. Mean population serum total cholesterol fell by 15%, from 5.5t0 4.7
mmol/L (P<0.001).

Singapore instituted a sustained multicomponent intervention in 1992 that combined
extensive media/education approaches with school, workplace, and environmental strategies
and collaboration with food industry to produce healthier food choices.* An evaluation of
national trends between 1998 and 2004 demonstrated significant declines in the prevalence
of smoking, hypertension, hypercholesterolemia, and type 2 diabetes and significant
increases in regular exercise. No relevant comparison or control groups were available.
However, another community-based, multicomponent intervention that included education
of multiple stakeholders as well as changes in school and community environments
demonstrated reductions in age-adjusted body mass index (BMI) of children in the
intervention community, compared with control communities.%6

In sum, the evidence from ecological studies, quasi-experimental studies, and cluster-
randomized trials indicates that focused national, community, and school-based media and
education campaigns are effective in increasing knowledge and consumption of specific
healthful foods, with some evidence from several studies for associated reductions in
adiposity and other cardiovascular risk factors (Table 3). Some of these studies had follow-
ups of many years to decades, suggesting that behavioral changes are sustainable when the
media and education campaigns are continued. Such campaigns appear to be most effective
when they are focused on specific foods, implemented for many years, use multiple modes
for communication and education, and, if shorter term, incorporate other means of more
direct communication to or involvement by the public. Broad community-based media and
education programs that target multiple cardiovascular risk factors and behaviors
simultaneously have been less successful, suggesting the importance of focused messages
for the target audience. This is a major premise of social marketing, which uses a consumer
orientation to behavior change: incorporation of research from the target population, testing
of different strategies and channels of delivery, and integration of marketing principles (eg,
product, place, promotion) into the intervention.5” Media and education have also been part
of successful multicomponent approaches at national and community levels, although their
relative contribution to the overall success is difficult to separate in such multicomponent
interventions.

National, Community, and School-Based Media or Education Campaigns to
Increase Physical Activity—Several media and education campaigns have been used to
promote physical activity. Examples in the United States include VERB, a national social
marketing campaign coordinated by the CDC to increase and maintain physical activity
among 9- to 13-year-olds®8; the Play 60 Challenge, a partnership between the AHA and the
National Football League to encourage children to perform 60 minutes of daily physical
activity; and the AARP’s Active for Life: Increasing Physical Activity Levels in Adults 50
and Older campaign, a social marketing campaign to increase moderate physical activity
among older adults.59 Statewide and community-level campaigns have also been developed,
typically mass media strategies involving multiple mediums such as television, radio,
newspaper, billboard, or transit ads.5370:1 In quasi-experimental (pre/post) evaluations,
such campaigns generally improved self-reported measures such as awareness of the
campaign, changes in attitudes toward activity, and, in a few studies, self-reported general
activity levels.”273 For example, in an evaluation of the national VERB campaign, 6
communities received more intensive advertising and marketing due to increased funding
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and donated media time.”# Compared with a control community receiving the usual national
campaign, children in the intervention communities reported higher levels of awareness and
understanding of VERB and greater free-time physical activity at 2 years. The effectiveness
of such programs for more rigorously or objectively measured physical activity or related
risk factors has generally not been assessed. A review of such media campaigns by the US
Task Force on Community Preventive Services concluded that there was “insufficient
evidence to determine the effectiveness of mass media campaigns, when used alone, to
increase physical activity or improve fitness because of a small number of studies with
inconsistent findings and methodological limitations.””>

As described above, several intensive community-level media and education interventions
have also attempted to alter physical activity as 1 part of a more comprehensive set of health
factors and behaviors.49:61.62 These interventions produced mixed results, with benefits on
risk factors seen in 1 study#? but without clear benefits in the other 2 studies, as compared
with secular trends.%1:62 Multicomponent community-level interventions that combine
media and education with other approaches, such as environmental changes, to encourage
healthier diets and more physical activity have led to reductions in adiposity in children,6
but the effectiveness of the media/education component on physical activity as such is less
clear.

In sum, the findings from these studies indicate that focused media and education strategies
improve awareness and attitudes about physical activity and, in at least some quasi-
experimental studies, self-reported physical activity (Table 3). Media and education
campaigns may be less effective when multiple health behaviors are targeted
simultaneously. Conversely, the combination of a focused media and education strategy with
other approaches, such as environmental changes, may hold the most promise; further
investigation of these combinations in multiple target populations is needed.

National, Community, and School-Based Media or Education Campaigns to
Reduce Tobacco Use—Several comprehensive reviews and other recent reports have
evaluated the evidence for the effects of anti-tobacco media and education campaigns
(Supplementary Table 2).76-85 All of these reviews have concluded that such campaigns can
increase negative attitudes about smoking, reduce initiation of smoking among youth, and
promote smoking cessation among active smokers. The impact can be substantial. For
example, the CDC reviewed the effects of several state programs.’’ California’s targeted
anti-tobacco media education program was associated with large reductions in smoking
across several racial/ethnic groups between 1990 and 2005, including declines from 20% to
15% in Asian men, from 22% to 16% in Hispanic men, and from 28% to 21% in black men.
In Florida, a youth tobacco prevention program that included a major mass media
component led to significant declines in just 1 year, including absolute declines in current
cigarette use of 3.5% in middle school students and 2.2% in high school students.

Such campaigns are most effective when combined with other community, school, and
healthcare system—based strategies (Table 3). As part of such combined strategies, media
and education components have generally been estimated to account for at least 20% of
declines in tobacco use. Factors that increase effectiveness include greater duration and dose
of exposure to the media campaign and use of strong negative messages about health. To
maximize success, the CDC estimated that such approaches must have sufficient reach,
frequency, and duration to reach 75% to 85% of the target audience each quarter and run at
least 6 months to increase awareness, 12 to 18 months to have an impact on attitudes, and 18
to 24 months to influence behavior.’”
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Sustained campaigns appear to be important. From 2000 to 2003, Minnesota implemented a
high-profile media campaign that successfully reduced smoking among youth. However,
when the program was discontinued, youth’s awareness of the message declined and
likelihood of youth initiating smoking increased from 43% to 53% within 6 months.””
Similar findings have been seen when several other anti-tobacco media campaigns were
discontinued.86

In sum, there is strong evidence that anti-tobacco media and education campaigns are
effective for fostering negative attitudes about smoking, reducing smoking initiation among
youth, and promoting smoking cessation among active smokers, especially when combined
with other population-level strategies.

Labeling and Consumer Information

Labeling/Information and Diet—Several labeling and information approaches have
been used to improve food purchasing choices. Strategies have included providing the
content of selected nutrients on food labels, use of front-of-pack product labels or icons to
highlight specific nutrients or provide overall summaries of healthiness, and listing of
calories or specific nutrients on restaurant menus. For instance, the US Nutrition Labeling
and Education Act of 1990 mandated the use of nutrition labels in the form of a standardized
“Nutrition Facts” panel on most food packages. In 2005-2006, about 60% of US adults
reported using the nutrient data on the Nutrition Facts panel, and about half reported looking
at the ingredient list and serving size information.8”

Although industry has done extensive research on the impact of labeling and marketing in
store environments, these data are not publically available for evaluation. Research has also
been done by academic investigators. Several observational cross-sectional studies and
limited longitudinal studies have evaluated factors associated with the use of nutrition labels
and whether their use relates to dietary habits (Supplementary Table 3).87-%4 Generally,
women; persons with greater education, existing chronic disease, or greater awareness of
diet-disease relations; and persons counseled by their physician to change their diet were
more likely to report using nutrition labels to help make decisions about foods. Greater
reported use of food labels was inconsistently associated with certain dietary habits, such as
lower consumption of added sugars, total fat, and total calories and higher consumption of
fruits, vegetables, and dietary fiber. In many cases, these differences were observed for use
of specific nutrient information on the food label; for example, only use of sugar information
on the label, rather than general use of the food label, was associated with lower
consumption of added sugar. Some studies did not show any association between reported
awareness or use of the food label and many or all dietary habits. Additionally, aspects of
the food label were demonstrated to be confusing to consumers, for example, relations
between sodium content and salt content.

In part because of the disappointing evidence on the effects of food labels on dietary
behaviors, a growing number of initiatives are attempting to provide more focused and clear
information in the form of front-of-pack labels or icons. For example, since 1995 the AHA
has operated a national labeling program that allows industry to add a “Heart Check”
package icon to products that meet specific AHA nutritional guidelines. In a national survey
among 1004 grocery shoppers conducted in February 2009, 83% reported that this label
aided in their awareness of the healthfulness of products; 63% reported trusting this more
than any other label or icon; and 41% reported looking for this label before purchasing foods
(D. Milne, AHA quantitative consumer research). In 2006, the UK Food Standards Agency
recommended that UK food retailers and manufacturers place front-of-pack “traffic light”
icons on products in a range of categories. Other examples include the mandating of front-
of-pack labeling in the Netherlands (Choices International Foundation,
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www.choicesprogramme.org/en),?® Sweden (the Swedish Keyhole),% and New Zealand
(Pick the Tick).%7 Sodexo, the largest caterer in Europe, has voluntarily adopted the
“international choices” logo, a front-of-pack stamp based on food-category specific criteria
on saturated fat, trans fat, sodium, added sugar, and dietary fiber content, as well as total
calories.%8 India, Poland, and Israel are working to adopt a local variant of the Choices
International system, and the Mexican government is also creating a front-of-pack label to
mark healthier choices. A recent government-sponsored scientific panel in Australia also
reviewed the general rationale, principles, and practical aspects of food labeling, although
not the evidence for effects on consumer behavior.% In the United States, the IOM is
reviewing front-of-pack nutrition rating systems, considering the purpose and merits of the
different programs and the nutrition criteria that underlie them.100.101 The next phase report
will assess which icons are most effective, develop conclusions about systems and icons that
best promote health and how to optimize their use, and consider potential benefits of a
single, standardized front-of-pack food guidance system regulated by the US Food and Drug
Administration,100.101

Limited studies have evaluated the impact of focused front-of-pack labels on consumer
behavior (Supplementary Table 3). Several cross-sectional observational studies have been
performed on correlates of reported and observed use of food labels and front-of-pack
logost02; consumer recognition93; and purchasing behavior in supermarkets'9 related to
front-of-pack logo. Generally, these observational studies have found that people who report
greater attention to health concerns are more likely to report using the logo and purchasing
products with the logo. Causation cannot be assessed in such cross-sectional studies; ie,
shoppers predisposed to purchasing a healthier food may report using the logo rather than
the logo influencing the purchase.

Simplified front-of-pack or point-of-purchase labels or icons have also been evaluated in
interventional studies. In a quasi-experimental intervention in the United Kingdom, a front-
of-pack icon label for healthfulness had no effects on sales of specific products in
supermarkets in the 4 weeks before versus after introduction of the icons.1%% A similar
uncontrolled study in New England supermarkets demonstrated statistically significant but
small changes in food purchasing at 1 and 2 years after implementation of an in-store, on-
shelf version of a front-of-pack icon system.196 One controlled acute (single meal)
intervention demonstrated that food labels reduced total calories consumed at a buffet lunch,
but this was a small study (N=47) among motivated volunteers.107 A larger (N=420) acute
(single meal) controlled intervention demonstrated that front-of-pack food labels resulted in
improved recognition of more versus less healthful foods but did not alter which foods were
selected by subjects.198 Two longer-term (3 to 4 weeks) controlled interventions found no
effects on sales of labeling low-fat food choices in a vending machine located in a teachers’
loungel0 or placing front-of-pack logos on foods in worksite cafeterias.}10 In a 12-month
controlled intervention, adding a low-fat label (with or without promotional signage) to
snacks in vending machines located in high schools and worksites had minimal effects on
sales. 111

A limited number of quasi-experimental studies suggest that labeling in combination with
additional environmental changes may be effective. A combined environmental and labeling
intervention, both adding healthier options while also labeling calories, energy density, and
macronutrients on all foods sold in a worksite cafeteria, led to a reduction in total calories
consumed at lunch.112 In a quasi-experimental study at a large US hospital, foods and
beverages were labeled with simple color codes (red, yellow, green) based on US
Department of Agriculture (USDA) food pyramid guidelines.113 After 3 months, sales of
“red” products decreased by 9.2%, including 23.1% lower sales of sugar-sweetened
beverages, and sales of “green” products increased by 4.5% (P<0.001 each). Total sales at
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the cafeteria did not change, and no changes were seen in sales of these different foods at 2
smaller comparison cafeterias that did not institute labeling.

Many foods, such as those sold in cafeterias and restaurants, are promoted on menus rather
than in a package or setting conducive to a label or logo. In the United States, more than half
of all food dollars are spent on such foods prepared away from home, including at
restaurants, fast-food chains, cafeterias, and other public places.? Such foods were exempted
from the US Nutrition Labeling and Education Act of 1990. As a result of the new US
healthcare reform law, retail food establishments with =20 locations, including chain
restaurants, coffee shops, grocery stores, bakeries, and vending machines, will be required to
post calories on menus and have available other nutritional information by 2012.

Both observational and quasi-experimental studies have evaluated the impact of point-of-
purchase information, such as menu or menu board information on calories and/or nutrients,
on food-purchasing behavior (Supplementary Table 4). In observational analyses, customers
who report seeing and using posted calorie information purchase fewer total calories than
other customers,114.115 although such findings can be limited by reverse causation (ie,
calorie-conscious customers may pay more attention to menu postings rather than the
postings themselves altering calorie consciousness). Interventional studies have also been
performed. In 1 review of earlier interventional studies published through 2003, the authors
concluded that the design and reporting of many of these studies were suboptimal.}16 In a
study among college students, posting the caloric content of entrees in a college cafeteria for
a 14-day period led to selection of entrees with lower kilocalories without reducing overall
sales revenue.117 Similarly, a comparison of meals purchased at full-service restaurants in
Washington state found that adding caloric and nutrient information to menus was
associated with selection of entrees that were lower in calories, fat, and sodium during the
next month.118 In contrast to these results, showing adolescents restaurant menus with and
without caloric information produced relatively small theoretical changes in behavior, with
only 1 in 5 adolescents selecting a lower-calorie or lower-fat alternative when menus had
posted information.119 Similarly, posting of caloric information for foods and beverages on
menu boards of New York City fast-food restaurants was associated with increased self-
reported awareness of calorie information1® but did not affect average calorie consumption
by patrons of these restaurants in low-income areas of New York City when compared with
either pre-menu labeling or control areas in Newark, New Jersey.20 In a controlled trial,
adding caloric information to a fast-food menu also did not alter food selection or
consumption at a single meal in adolescents and adults who were regular patrons of fast-
food restaurants.32 In a systematic review of randomized controlled trials (RCTs) evaluating
workplace interventions to improve lifestyle and health,121 2 trials that provided fat and/or
fiber information on foods in worksite vending machines or cafeterias demonstrated small
increases in consumption of fiber or fruits and vegetables. A 1-year controlled trial found no
effects of listing caloric information on foods at the worksite cafeteria on dietary
consumption or adiposity.122:123 The writing group did not identify any other studies
investigating the effects of menu labeling on other risk factors such as adiposity or
metabolic risk factors.

Some evidence from natural experiments suggests that front-of-pack icons and nutrient
labels may influence industry behavior by leading to product reformulations. For example,
after the launch of a voluntary industry program for a simple “healthy choice” front-of-pack
logo in the Netherlands, existing foods were reformulated and new products were launched
to alter several nutrients.124 For example, sodium was reduced in processed meats,
sandwiches, and soups; dietary fiber was increased in fruit juices, processed meats, dairy
products, sandwiches, and soups; and saturated fat and added sugar were reduced in dairy
products.124 Contemporaneous with mandates to add trans fat content to food labels in
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Canada and the United States, many products were reformulated by industry to reduce or
eliminate trans fat.125.126 The impact of the labeling per se, versus increased consumer and
media attention surrounding the policy change or other factors, cannot be differentiated; for
example, in both of these studies, many food products served at restaurants that did not
require labeling were also reformulated.125.126

In sum, there is limited evidence that labeling and information approaches, including
nutrient facts labels, simplified or summary front-of-pack product labels/icons, or point-of-
purchase (eg, menu) listing of calories or specific nutrients have meaningful effects on
dietary behaviors of consumers (Table 4). Indeed, for nutrition facts panels, there is
reasonable evidence for little to no effects on diet or even contribution to confusion.
Although from 20% to 80% of adults in various studies report using food label nutrition or
ingredient information, front-of-pack icons, or menu labeling to make food choices, with
differences by gender, education, and underlying disease status (Supplementary Table 3),
there is limited objective evidence that these labels or icons produce dietary change or alter
other diet-related risk factors, especially over the long term. Efficacy may be limited by the
little time that many people spend when selecting foods for purchase and by a limited
understanding of food labels or icons and point-of-purchase information among some
subgroups, such as the elderly, men, and those with lower education or literacy. Simple
point-of-purchase icons in cafeterias appear promising when combined with additional
environmental changes to alter diet; further investigation is needed in different settings and
with longer follow-up. Interestingly, labeling and information approaches may be effective
for influencing industry to reformulate their products, which can improve dietary habits by
altering the characteristics and availability of different foods and beverages.

Labeling/Information and Physical Activity—Few studies of labeling/information and
physical activity were identified. The use of signage to increase use of stairs as a part of
overall physical activity has produced small changes in this behavior, for example, at
worksites or shopping centers. Displaying signs with either health or weight-control
messages for 1 month increased the percentage of people who used the stairs: persons <40
years of age increased their use of stairs from 4.6% at baseline to ~6.0%, and those >40
years of age increased their use of stairs from 5.1% to ~28.4%.127 In another intervention,
motivational posters or banners encouraging use of stairs, when posted next to escalators
adjacent to stairs, increased stair use from 2.4% at baseline to 4% for posters and to 6.7% for
banners; this increase was sustained at 10 weeks after signage was removed.128.129
Incorporation of motivating messages was found to increase use of stairs from 8.1% to
18.3% over a 6-week intervention.130 In a nonrandomized intervention in a predominantly
Hispanic US-Mexico border community, posters at open-area staircases in various
community sites (eg, airport, bank, library, office) produced small increases in stair use
among women (absolute increases of ~21% to 6%), with mixed results (both increases and
decreases) among men.131 In another trial, use of labeling (eg, posters, bulletin boards) to
encourage use of stairs at a worksite did not significantly increase physical activity
compared with controls.221 In sum, these studies indicate that motivating signage can
increase use of stairs, but the effects appear modest, and relatively few controlled or long-
term studies have been performed (Table 4).

Labeling/Information and Smoking

Warning L abels on Cigar ette Packs: Observational, quasi-experimental, and short-term
controlled studies have been performed to evaluate the effectiveness of warning labels on
cigarette packs (Supplementary Table 5). These studies demonstrate that warning labels are
most effective in countering the attractiveness and persuasiveness of cigarettes when they
are visually noticeable,132:133 avoid the use of chemical names or ingredients,134 are specific
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rather than general,13 include pictorial and especially graphic136 warnings, are attributed to
a specific source (eg, “medical studies,” “the Ministry of Health”) rather than
unattributed, 13 and are provided at appropriate literacy levels.138 Smokers with greater
education are more likely to recall printed warnings on cigarette packages.3°

Observational evidence suggests that warning labels are effective for increasing awareness
of health risks and reducing smoking. An international survey including adult smokers from
the United States, United Kingdom, Canada, and Australia demonstrated that smokers who
notice the warnings were more likely to endorse health risks and that knowledge of health
risks was greater in countries with more mandated government warnings.140 As new
warnings have been added and updated, smokers have reported that the warnings increased
their motivation to quit, reduced their likelihood of purchasing cigarettes, and made them
smoke less overall. 141 Smokers who report noticing warning labels also report greater
intentions to quit4! and higher stages of change and self-efficacy.14? Quasi-experimental
evidence supports these findings.133.143 Notably, industry and trade documents indicate that
the reverse tactic, the promotion and labeling of “light” or “low-tar” cigarettes by cigarette
companies, has been highly successful in increasing the use of such cigarettes by
consumers, 144

In sum, there is limited long-term evidence from natural experiments or interventions on the
effectiveness of labeling alone in reducing smoking, perhaps because different population
approaches to reducing smoking (eg, education, labeling, taxation) have often been adopted
in combination. However, the evidence indicates that warning labels are effective at
increasing awareness of health risks, countering attractiveness of cigarette advertisements
and packages, and reducing amounts of smoking (Table 4). Awareness of warning labels is
also linked to intentions and readiness for cessation, although the directionality of this latter
association has not been established.

Taxation, Subsidies, and Other Economic Incentives

There is considerable interest in potential economic approaches to improve diet, physical
activity, and tobacco-related behaviors.145-148

Food Pricing: Direct Taxes or Subsidies—Conventional wisdom often holds that
healthier foods are more expensive than less healthy foods, supported by analyses of costs
on a per-calorie basis.149150 However, less healthful foods often contain more calories and
are more energy-dense than some healthful foods such as fruits or vegetables, leading to
somewhat circular conclusions on a per-calorie basis. Some investigations based on types of
foods and overall eating plans rather than costs per calorie also support higher average
prices for healthier foods.1®1.152 Conversely, several other investigations have not found
consistent price differences between more versus less healthy foods.153-156 Additionally,
research evaluating a variety of predictors suggests that prices of similar foods vary
substantially due to other factors, in particular, the type of store in which they are
sold.157-159 prices also vary substantially by whether food is from a supermarket or
preprepared, with less healthy foods from fast-food outlets costing more, even on a per-
calorie basis, than healthy foods from local supermarkets.169 Perceptions are also relevant.
In a study among adults of lower socioeconomic status, perceptions of lower availability and
higher price of healthier foods, rather than actual availability or price, were associated with
fewer healthful food purchases.161

Given these considerations, there has been growing interest in the potential role of taxes or
subsidies to decrease intake of less healthy foods/beverages or increase intake of healthier
foods/beverages. As described below, pricing policy has been central to tobacco control. In
the United States, taxes on less healthy foods or beverages already exist: 17 states have
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specific taxes on soft drinks and syrups, fruit drinks, candy, and/or gum.162 The primary
goals of these taxes were to generate state income, often traced to War Revenue Acts during
World War |, rather than to improve health. Amounts have been generally small, ranging
from pennies per gallon of soft drinks to several percentage points in sales taxes.
Nonetheless, total annual revenue from such taxes can be high, for example, up to $200
million per year in Texas.162 Effects of these taxes on consumption have not been
systematically assessed.

Economists have evaluated how price influences choices (price elasticity) in the food sector
for decades, often to assist producers or consumers rather than because of health
considerations.163 Ideally, full demand systems should be used for such analyses, which
evaluate not only the effects of a price change on consumption of the corresponding food/
beverage but also the effects on all other categories of foods/beverages.164 For instance, a
single price change could affect consumption of the food or beverage itself (eg, coffee), its
complements (eg, cream or sugar), and its substitutes (eg, tea).163.165 Unfortunately, such
full-demand evaluation has been infrequently done for dietary factors.

A systematic review of 160 studies assessed the observational relations of food prices with
demand and consumption behavior in major food categories in the United States.
Consumption of foods eaten away from home, soft drinks, juice, and meats had the strongest
associations with price differences across regions (r=+0.7-0.8).166 All of these were cross-
sectional studies, and only a few examined both direct and cross-price elasticity or effects on
total energy intake.

Reviews of cross-sectional analyses have concluded that small taxes would minimally alter
consumption of less healthy foods or beverages or related risk factors.31 For example, 1
simulation approach estimated that at lower tax rates (eg, 1 cent per kilogram or 1% of
value), the effects of ad valorem taxes on salty snack foods would have small effects on
sales.167 Conversely, the authors calculated that such taxes would generate up to $100
million in annual tax revenues that could be used for prevention programs. Larger price
increases appear to be more effective at altering consumption. On the basis of data from the
systematic review described above, the authors estimated that a 10% increase in the price of
sugar-sweetened beverages would decrease consumption by 8% to 10%.166 Similarly, on the
basis of longitudinal analyses evaluating price increases and decreases and dietary changes
in a cohort of young adults >20 years of age, an 18% tax on sugar-sweetened beverages (the
amount proposed in New York City) was estimated to significantly lower consumption and
result in 0.99 kg less weight gained each year.168 Consistent with these observational
studies, in a multiphase interventional study in a hospital cafeteria, a 35% price increase for
sugar-sweetened beverages reduced sales by 26% compared with both baseline and a
comparison cafeteria.169

To translate into health improvements, such reductions in consumption must not be
replaced, at least not fully, with other price-constant similar foods or beverages. In a cross-
sectional analysis among adolescents, the price of a fast-food meal was linked to both eating
habits and adiposity: a 10% greater price for a fast-food meal was associated with a 3%
higher probability of fruit and vegetable consumption, a 0.4 lower BMI, and a 5.9% lower
probability of being overweight.170 In a longitudinal study among young adults, price
increases and decreases and multiple cross-elasticities and their substitutions were evaluated
over 20 years of follow-up.168 Increases in prices of sugar-sweetened beverages and foods
consumed away from home were associated not only with decreases in consumption but also
lower total energy intake, body weight, and insulin resistance. On the basis of this analysis,
an 18% tax on sugar-sweetened beverages, as proposed by New York state, would be
estimated to produce an average annual relative weight loss of 0.99 kg over 20 years. These
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findings suggest that price-related reductions in consumption of higher taxed items were not
fully compensated for by increased consumption of other similar beverages or foods.

In addition to taxation of foods to decrease consumption, there is interest in lowering prices
of more healthful foods to increase consumption. In observational analyses, lower prices of
fruits and vegetables were associated with greater intake of these foods,1’1 as well as with
lower BMI,170:172 including in prospective studies.1’® One analysis estimated that a 10%
price subsidy would encourage low-income US consumers to increase their intake of both
fruits and vegetables by ~2% to 5%, at a cost of about $310 million for fruits and $270
million for vegetables.1’4 On the basis of food consumption data and demand elasticity in
the United Kingdom, the combination of taxing less healthy foods and using this revenue to
subsidize the price of fruits and vegetables was estimated to sufficiently alter consumption
to prevent >6000 deaths from CVD and cancer annually.17®

Several interventional studies have evaluated whether lowering the prices of healthier food
options increases their consumption by consumers. In a small quasi-experimental study in a
worksite cafeteria, compared with environmental changes (adding healthy options, food
labels), the further addition of small pricing incentives and nutrition education did not
further alter food purchases.112 Another quasi-experimental worksite cafeteria intervention
demonstrated that more substantial subsidies on healthier foods and dishes, which lowered
prices by 20%, led to significant increases in purchases of these foods while decreasing
purchases of unsubsidized, less healthy foods.17® A controlled trial evaluated the effects of
larger price subsidies on food sales from vending machines in 24 secondary schools and
worksites in Minnesota.}11 In randomized 4-week intervention periods, price reductions of
10%, 25%, and 50% on low-fat snacks were associated with significant increases in sales of
these products of 9%, 39%, and 93%, respectively. Promotional signage alone to
recommend low-fat options had relatively small effects on sales. An 18-month controlled
trial in metropolitan vending machines demonstrated that the combination of lower relative
prices (a reduction of ~31%) and increased relative availability (~55%) of healthier foods
more than doubled their sales.1’” In another intervention, a 50% reduction in the price of
fresh fruit and baby carrots in secondary school cafeterias produced a 4-fold and 2-fold
increase in the sales of these foods, respectively, compared with the usual prices.1”8 In a
controlled trial among 602 postpartum women enrolled in the Special Supplemental
Nutrition Program for Women, Infants and Children (WIC), women assigned to intervention
groups received a subsidy ($10 per week in farmers’ market or supermarket food vouchers)
to purchase fruits and vegetables; women in the control group received a similar voucher for
diapers.17® The subsidy was given for 6 months, after which participants were monitored for
another 6 months to evaluate sustainability. At 6 months, consumption of fruits and
vegetables was significantly higher in both intervention groups versus controls (overall, 7.8
versus 4.8 servings per day, P<0.001). Six additional months after the intervention, this
increase was sustained (7.5 versus 4.9 servings per day, P<0.001).

Interestingly, at least 2 of these interventions suggested that the effects of food subsidies
might be sustained, at least weeks to months, after subsidies were removed.176.179 This
suggests that changes in preferences for healthy foods, once established, may be at least
partly sustainable.

In addition to observational studies and shorter-term interventions, national interventions
and natural experiments suggest that changes in food pricing can substantially alter risk of
clinical events over relatively short time periods. For example, several Eastern European
countries experienced dramatically divergent increases or decreases in cardiovascular
mortality in the years after the fall of the Soviet Union.180 The best predictor of these
changes was the degree of increased consumption of vegetable oils, in particular, those
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containing plant-derived omega-3 fats, in place of animal fats. These differences in
consumption were related to differences between countries in changes in subsidies and
pricing of fats and oils.189 As described above, coordinated changes in agricultural, subsidy,
and taxation policies in Finland led to decreased consumption of animal fats and increased
consumption of vegetable oils and berries, with substantial and sustained reductions in
population CVD risk factors and incidence.59:60

External factors can influence price elasticities of dietary choices. For example, economic
downturns or other pressures might impact purchasing behavior to make consumers more

sensitive to price differences or, alternatively, to make less expensive, processed, calorie-

dense foods more appealing to some consumers. Changes in social and cultural norms, for
example, through education, are also important to maximize the long-term impact of price
changes on consumer behavior.181

In sum, the evidence indicates that changes in prices of certain foods and beverages alter
their consumption, with additional supportive evidence from observational studies and
natural experiments for corresponding changes in diet-related risk factors and clinical events
(Table 5). In some, but not all, studies, vulnerable populations, such as youth and people of
lower socioeconomic status, appear most sensitive to prices. The effects are proportional to
price differences, with relatively larger changes being linked to more meaningful differences
in consumption. In addition to the health impact of taxation resulting from decreased
consumption of less healthy foods and beverages, the additional health impact of the
revenue for funding prevention programs and/or subsidizing increased consumption of
healthier foods must also be considered.

Agricultural Policy—A great deal of research over the past century has focused on US
and European agricultural policy.148 Several foods traditionally supported by agricultural
policy, such as wheat, corn, dairy, and beef, are typically more energy-dense and less
nutrient-dense, served in larger portion sizes, and, in some cases, less expensive on a per-
calorie basis than foods less supported by agricultural policy such as fresh fruits and
vegetables, whole grains, nuts, and fish.148.182.183 Many subsidized crops have also
historically been diverted for use as inexpensive feed for meat production. Soy has also been
subsidized; vegetable oils in moderation are, of course, healthy.8

Some scholars have concluded that simply removing agricultural subsidies from foods or
commodities would significantly shift prices and limit their presence in the food supply.182
This work has generally been based on analyses of current pricing and recent price trends,
together with observed links between limited social and economic resources and disparities
in access to healthier foods without consideration of the complex history of agricultural
subsidies and the current types of subsidies and groups who benefit from the current
subsidies.

Several economists have explored the role of agricultural policy in the price, availability,
and portion sizes of foods.148:184-187 |n general, analyses focusing on recent US policy have
concluded that over the past 2 decades, agricultural subsidies alone have not distorted the
relative costs of fruits and vegetables and other foods relative to animal products, sugars,
and edible oils.184-187 Rather, a major effect of these agricultural subsidies is income
transfer to farmers. According to the Organization for Economic Cooperation and
Development, 29% of income of farmers in Western countries comes from government
subsidies, trade interventions, or direct income transfers.188 These analyses suggest that
simple removal of current subsidies from unhealthier commodities would not have any
major impact on food prices at least over several years.
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In contrast to these relatively focused effects of subsidies, an array of other long-term US
agricultural and related policies and investments over the last century have created an entire
framework of production, distribution, marketing, and demand that facilitates lower cost of
less healthful, processed foods relative to healthful foods such as fruits, vegetables, nuts, and
legumes.148.185-187,189.190 Examples of such investments include grain elevators, marketing
assistance, favorable tax policies, and credit and commaodity programs. Adjusted to 1992
dollars, total US public investment in agriculture rose from $500 billion in 1940 to $2.5
trillion in 1990, with very little of this spent on direct agricultural subsidies.18°

These historical trends suggest that comprehensive and sustained changes in
multicomponent agricultural policies have a large impact. This is supported by experiences
in Finland, in which the national extension of a community-based media and education
campaign to improve diet was accompanied by modifications of several existing
agricultural, subsidy, and taxation laws over time to support the production of healthier
foods.89 For instance, taxation policies that favored dairy products and subsidies that
supported butter (eg, direct subsidies to bakeries) and dairy fat were modified to support
mixed vegetable oil and light spreads and greater production of lean meats and protein.
Also, the national Berry and Vegetable Project was developed to increase the feasibility of
growing local berries.>® The Ministries of Agriculture and Commerce financed a major
collaborative project including berry farmers, industry, various commercial sectors, and
health authorities. In addition to media and education to increase consumption, this project
supported sales campaigns, the development of new berry products, and related relevant
activities. Over the period of the Project, many Finnish farmers switched from dairy to berry
production, and berry production and consumption rose nationally from initially very low
levels. These changes in the food supply, together with related media and education
campaigns, were associated with substantial reductions in population CVD risk factors and
rates of CVD events.>960 Additional government budget policies were developed in the
2000s to support domestic vegetable consumption and other health-related food
innovations®?; the specific impact of these new policies has not yet been reported.

In sum, the present evidence suggests that changes in current US agricultural subsidies alone
will produce marginal changes in food availability, prices, or population dietary habits
(Table 5). In contrast, experience over the last century suggests that sustained efforts over
several decades, which alter both agricultural and other related policies to create an
infrastructure that facilitates production, transportation, and marketing of healthier foods,
would have greater long-term impact.

Financial Incentives or Disincentives to Reduce Adiposity—There is growing
interest in direct incentives for overweight or obese people to reduce their body weight, for
example, by directly taxing BMI or by providing rewards for weight loss. Although this is
being done increasingly in a range of industry insurance and wellness programs
(“Workplace-Based Economic Incentives for Employees” section), it has not been
implemented in any free-living population outside of such programs. Until such strategies
are developed and tested outside the workplace, the impact of such approaches remains
undetermined (Table 5).

Financial Incentives to Influence Locations of Supermarkets or Grocery
Stores—The evidence for the influence of the local food environment, including locations
and availability of different types of stores and restaurants, on dietary habits and related risk
factors is reviewed in the section “Local Environmental Change for Diet (Community
Settings).”
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Economic Incentives/Subsidies to Promote Physical Activity—In modern
societies, there is often a real or perceived time cost to performing physical activity.191
Because people must perceive value to create this time, it is possible that economic
incentives could be used to help promote physical activity and recreation.

Incentives to purchase exercise equipment, for example, have been proposed as a means to
increase physical activity.192 However, there are no data to determine if tax incentives for
purchase of this equipment have a behavioral or health impact.193.194 The price of gasoline
has also been proposed as a key factor that could influence individuals’ transportation
choices, including modes of transit such as walking and biking. Gasoline consumption is
responsive to price changes,19-197 and thus increasing gas price could theoretically reduce
driving and possibly increase modes of active commuting.198-200 One cross-sectional
observational analysis in Europe found a significant inverse association between gasoline
price and prevalence of obesity.201 Another analysis evaluated pooled data from the
Behavioral Risk Factor Surveillance System (BRFSS) surveys from 1990 to 2001 to assess
the cross-sectional relations between gasoline prices, urban sprawl, and bicycling.292 Each
US $1 increase in gasoline price was associated with absolute increases of 0.4% (from 4.3%
to 4.7%) and 0.6% (from 2.9% to 3.5%) in prevalence of bicycling among men and women,
respectively.202 A longitudinal study using clinic-based US data from 1992 to 2001 found
that increases in inflation-adjusted gasoline price were associated with increased total
physical activity, roughly equivalent to 20 minutes of additional walking per week for each
25-cent increase per gallon.293 Similarly, a recent study using US surveillance data from
1979 to 2004 found that each additional $1 in gas prices was associated with additional
walking.204

In sum, some evidence suggests that changes in gasoline prices could influence physical
activity, but more research is needed due to the limited number of studies and their typically
cross-sectional designs (Table 5). Otherwise, relatively little evidence exists to evaluate the
effectiveness of tax incentives or subsidies to promote physical activity or minimize
sedentary behaviors. Evidence for economic incentives for physical activity in the
workplace setting is reviewed elsewhere (“Workplace Economic Incentives for Individuals”
section).

Taxes to Reduce Tobacco Use—In the United States, the cigarette tax increased by 62
cents to a total of $1.01 per pack on April 1, 2009.295 Federal tax rates also increased on
other tobacco products such as smokeless products, roll-your-own tobacco, and cigars.
Many states also impose tobacco excise taxes, with a current nationwide average of $1.45
per pack as of July 2010. New York state raised its cigarette tax by $1.60 in June 2010,
giving it the highest US rate at $4.35 per pack. Tax rates are much lower in most developing
countries. In 2006, the average price per pack was $4.30 in high-income, $1.50 in middle-
income, and $1.10 or less in lower middle— and low-income countries.206

Global trends in cigarette affordability (price relative to per capita income) were
investigated in 70 countries (28 high-income developed countries and 42 developing
countries) between 1990 and 2001.207 Cigarettes were more expensive but also relatively
more affordable in developed countries, due to the higher per capita income. An update of
this analysis in 77 countries through 2006 found that in high-income countries, cigarettes
became less affordable beginning in 1990, whereas among low-income and middle-income
countries, cigarettes became more affordable, with an increasingly rapid rate since 2000.206
For example, affordability of cigarettes increased greatly in the Philippines, Mexico,
Vietnam, China, and Russia. In 33 of 34 countries in which cigarette affordability decreased,
real price increased. In 20 of 37 countries in which affordability increased, real price
decreased.
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A robust literature has examined the impact of increases in cigarette tax on prevalence of
smoking, especially in youth. The majority of studies have found that higher taxes reduce
consumption, including reducing the prevalence of active smoking and increasing cessation
rates, especially in young smokers.298-210 When affordability elasticities of demand were
evaluated in 70 countries between 1990 and 2001, each 1% increase in the relative income
price (the inverse of cigarette affordability) was estimated to decrease cigarette consumption
by between 0.49% and 0.57%.207 In the United States, modeling techniques have estimated
that a 40% increase in cigarette prices due to taxes would reduce smoking prevalence from
21% in 2004 to 15.2% in 2025, producing large gains in cumulative life-years (7 million)
and quality-adjusted life-years (13 million) and a total cost savings of $682 billion.211

In sum, there is strong evidence that higher tobacco taxes reduce consumption, both overall
and in particular among youth (Table 5). Industry documents demonstrate that tobacco
companies understand the impact of tax increases on consumption and have developed
pricing strategies that could partly counter these effects, such as development of lower-cost
generics and price-related marketing efforts such as multipack discounts and couponing.212
For maximum impact, tobacco tax policies will need to adapt to these industry strategies.

Workplace Economic Incentives for Individuals—In March 2010, the Patient
Protection and Affordable Care Act codified an existing statute that allows employers to
charge employees a differential health insurance premium based on meeting certain health
status factors such as BMI, tobacco use, or physical fitness or activity levels within the
context of a worksite wellness program.213 The maximum differential was increased from
20% to 30%, with discretion for the Secretaries of Health and Human Services and Treasury
to increase the differential to 50% if deemed appropriate. Consequently, employers can
charge deductibles that are up to 30% higher for employees who are obese or who use
tobacco, whereas nonobese employees, nonsmokers, or those who are physically fit can pay
lower deductibles. This could translate to increased annual health insurance expenditures of
$965 to $2412 for individuals and $2675 to $6688 for families for those not meeting these
health metrics.214 A recent survey indicated that because of rising healthcare costs and the
new allowance under the federal law, 62% of employers plan on switching from incentives
for participation to incentives for improvements in health metrics, shifting costs from
healthy employees to their less healthy counterparts.215 The premise is that these financial
incentives/disincentives will motivate employees to take personal responsibility for their
own health and improve their behaviors and health status over the short and long term.

Experiments testing financial incentives to improve health behaviors have generally been
individual- randomized trials rather than population-level interventions, for example, at the
workplace or community level. These studies demonstrate that financial incentives can
improve health behaviors in the short term, especially when financial incentives are
larger.216-219 Examples of incentives in these studies included compensation ranging from
$100 to $400 for completion of smoking cessation programs with biochemical verification
of quitting or incentives for weight loss ranging from $7 to $14 for each percentage point of
weight lost. Generally, incentives led to greater participation and completion rates,
successful cessation in smoking cessation programs at 3 months, and greater weight loss
ranging from 0.9 to 2.25 kg at 3 months. However, these differences generally did not
persist at longer follow-up (eg, 6 months) after completion of the incentive programs.

One review identified 9 individual-level RCTs with a follow-up of at least 1 year that used
traditional pay-for-performance incentives for weight loss among overweight or obese
adults.220 Intervention durations were typically from 8 to 16 weeks, although in some trials
the interventions lasted throughout follow-up. A pooled analysis found no significant effect
of use of financial incentives on weight loss or maintenance at 12, 18, or 30 months.
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Secondary analyses suggested that effects might be greater when incentives were larger (eg,
>1.2% of personal disposable income), when rewards were given for behavior change rather
than for weight change, and when rewards were based on group performance rather than for
individual performance, but none of these differences were statistically significant. Another
review identified 14 studies that tested workplace interventions including incentives or
competitions to reduce tobacco use.2?! In pooled analysis, a significant reduction in self-
reported tobacco cessation was seen. However, because nearly all interventions were
multicomponent, the specific contribution of the incentives alone could not be evaluated.
Additionally, because rewards are generally short term, long-term sustainability is not
established.222

A review of economic incentives relating to a larger spectrum of preventive behaviors,
including for example, seat belt use, examined 111 individual-level RCTs and included 47
studies published from 1966 to 2002 that met the authors’ criteria.?22 The researchers found
that economic incentives worked much (73%) of the time, especially for short-term and
simple preventive care with distinct and well-defined behavioral outcomes, such as
immunizations and health screenings, but worked less well for more complex and long-term
changes related to diet or weight loss.223 These studies did not provide sufficient data to
determine the size of the incentive required to maintain a sustained effect, due to the wide
range of incentives offered, including coupons, free bus tokens, cash prizes, promotional
items, merchandise, and free day care. Also, some of the incentives were confounded with
additional lottery or competition intervention components, and many of these studies were
limited by small numbers of participants, cross-sectional designs, and/or very modest
awards.224

In sum, individual financial incentives appear to produce improvements in health behaviors,
but gains are lost when the incentives are no longer offered (Table 5). The potential long-
term effects of sustained incentive/disincentive systems, such as related to health insurance
premiums or deductibles, need to be further assessed. The CDC will release a report by 2013
based on employer data that will analyze the effectiveness of premium-based and cost-
sharing incentives in changing health behavior and the effectiveness of different types of
rewards on the impact of incentives within employer-based worksite wellness programs.
Sparse data are available on the effectiveness of other workplace-based incentives for
improving physical activity, although many such programs exist, for example, subsidizing
gym memberships or annual purchases of fitness equipment. These findings imply a need
for further research on long-term incentive programs and policies for sustained behavior
changes.

Workplace Economic Incentives for Businesses—Economic incentives can also be
provided to businesses to promote healthful behaviors. For example, the Patient Protection
and Affordable Care Act authorizes a grant program to small businesses to provide worksite
wellness programs. This grant program has not been fully implemented, and thus its
effectiveness cannot be evaluated. Other proposed legislation has included tax incentives to
businesses for offering robust worksite wellness programming. Until these programs are
implemented or legislation regarding tax incentives passes, insufficient data exist to evaluate
the impact of these types of incentives on wellness programming or health behaviors (Table
5).

School and Workplace Approaches

School-Based Approaches to Improve Both Diet and Physical Activity—Many
school-based approaches have been tested that target both dietary and physical activity
habits in a combined intervention (Supplementary Table 6).36:225-228 | sych studies, the
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primary outcome is typically adiposity as measured by an age- and sex-appropriate BMI
(BMI zscore), rather than changes in diet or physical activity in themselves that would have
independent health benefits.

One systematic review identified 20 such RCTs with interventions of at least 12 weeks’
duration, conducted in ages ranging from kindergarten through high school.22> Overall,
about half (9 of 20) studies demonstrated significant improvements in BMI z score following
a school-based program targeting both dietary and physical activity behaviors. A WHO
review of 55 intervention studies, mostly from North America, concluded that
multicomponent school-based interventions can effectively improve knowledge and
attitudes about diet and physical activity, diet and physical activity behaviors, and related
clinical outcomes.3® On the basis of this review, specific components of such interventions
with evidence for effectiveness included (1) curriculum on diet and/or physical activity
taught by trained teachers, (2) supportive school environment and policies, (3) a parental or
family component, (4) a formal physical activity program (for interventions targeting
physical activity), and (5) serving of healthy food options in school cafeterias and vending
machines. More recent trials, including 3- to 4-year interventions from Europe and China,
generally support these conclusions, although sometimes only in certain subgroups or for
certain outcomes.227-231

In sum, the evidence supports the effectiveness of such comprehensive multicomponent
school-based interventions that target both diet and physical activity (Table 6). Emerging
literature suggests that the effectiveness of such interventions may be further augmented by
additional intensive community involvement based on the principles of community-based
participatory research.232

School-Based Approaches to Improve Diet—Several studies have evaluated various
school-based strategies to improve diet (Supplementary Table 6).225233 Qutcomes have
included knowledge and attitudes toward and consumption of specific foods, such as fruits
and vegetables and sugar-sweetened beverages, and related risk factors such as high BMI.
Multicomponent interventions targeting both diet and physical activity are described above.

One strategy that has been tested is garden-based education programs. Effects have been
evaluated in at least 10 controlled trials and quasi-experimental studies in schools, with an
additional 3 studies evaluating community-based garden programs for children.233-235 The
latter programs typically included weekly 1-hour nutrition and gardening classes, plus
hands-on time in the garden several times per month. Overall, the garden-based programs
significantly increased preferences for fruits and vegetables in 4 of 8 studies, willingness to
try new fruits and vegetables in 4 of 5 studies, and levels of consumption of fruits and
vegetables in 4 of 5 studies.233-235

Two studies evaluated the effects of a fresh fruit and vegetable program, in which
intervention schools received free fresh fruits and vegetables for snacks during the school
day.237:239 Greater familiarity with and preferences for fruits and vegetables were
demonstrated in at least some age groups in 1 study,23° and both studies demonstrated
significant increases in fruit consumption. In 1 trial, the proportion of students eating fruit or
drinking 100% fruit juice at least once a day was significantly increased in the intervention
versus control schools (59% versus 41%); the proportion eating fruit or drinking 100% fruit
juice at least twice a day was also increased (39% versus 27%).237 In the other study,
average fruit consumption increased by 0.34 servings per day; interestingly, fruit
consumption outside of school also increased by an additional 0.27 servings per day.239
Vegetable consumption did not increase in either intervention, which in 1 study was
attributed by the authors to the fewer choices of vegetables offered to students (carrots and
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celery) versus fruits (apples, oranges, pears, plums, pineapple, and kiwi), but that could also
be related to taste preferences.

Two trials using school-based nutrition education alone without any additional components
demonstrated improvements in knowledge, preferences, and attitudes toward consumption
of fruits and vegetables, but findings were mixed for changes in actual consumption,234.240
In a systematic review of school-based randomized policy interventions to reduce adiposity,
2 of 3 trials evaluating dietary policies demonstrated stabilization of BMI z score or
overweight/obesity in the intervention groups compared with continued increases in these
measures in controls.22° The 2 successful trials used low-intensity policy interventions
focused on (1) reducing intake of sugar-sweetened beverages and (2) increasing regular
consumption of breakfast. The third trial used a board game to improve nutrition knowledge,
failing to show any effects on adiposity. Another cluster-randomized trial in 10 US schools
evaluated a comprehensive educational initiative that included school self-assessment,
nutrition education, nutrition policy, social marketing, and parent outreach.238 After 2 years,
the intervention lowered the incidence of overweight by 50% (7.5% versus 14.9%).

Several intervention studies have evaluated the effects of providing cold filtered water at
school. One RCT demonstrated that installation of school water fountains and provision of
plastic water bottles, together with education and goal-setting components, increased water
consumption by 1.1 glasses per day and also reduced the odds of overweight by 31% in
German elementary school children at 1 year.241 Two small, nonrandomized pilot studies
showed that similar interventions increased water intake by students but did not reduce
intake of other beverages such as soda, sports drinks, or juice242:243; changes in weight were
not assessed in these short-term (<3 months) studies.

Several cross-sectional observational studies have evaluated how school vending machines
relate to dietary habits (Supplementary Table 7). Factors predicting greater use of school
vending machines included either very high or low parental limits on intake of sugar-
sweetened beverages at home?44 and the absence of school restrictions on times of use of
vending machines.24°> The presence of beverage vending machines at school was associated
with a nearly 3-fold higher likelihood of students consuming snacks or beverages or both in
place of lunch and a greater likelihood of their choosing less healthy options, even though
many healthy foods and beverages were available.248 Students who frequently used school
vending machines (=3 times per week) were 3 times more likely to buy sugar-sweetened
beverages and candy more than once daily.24> The writing group did not identify any RCTs
that tested the effects of changes in school vending machines (availability, restrictions,
prices, or types of foods) on dietary habits or related risk factors in children. One trial
evaluated the effects of labeling low-fat choices in vending machines in teachers’
lounges,109 and another evaluated the effects of increasing the proportions of lower
saturated fat, nonconfectionery choices in vending machines in hospitals.247 Labeling
demonstrated generally small to no effects on purchasing, whereas altering the types of
foods available in the machines correspondingly altered the proportions of those types of
foods sold.

In sum, several school-based approaches appear to be effective for improving diet, including
garden-based education programs, fresh fruit and vegetable programs, environmental
changes or standards that increase healthy food options in cafeterias and vending machines,
and comprehensive multicomponent interventions focused on both diet and physical activity
(Table 6). There is currently less robust evidence for other approaches, such as school-based
education alone, restrictions on accessibility of school vending machines, or promotion of
use of water.
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School-Based Approaches to Improve Physical Activity—Improving physical
activity has been a major focus of many school-based studies (Supplementary Table 6). In a
prospective observational analysis among US children monitored from first to fifth grade,
meeting the recommended time for recess was associated with lower BMI z scores, and
meeting the recommended time for physical education (PE) was associated with lower BMI
zscores in boys but not girls.248 Potential strategies to foster physical activity have included
increased availability and types of playground equipment; adding regularly scheduled
classroom activity breaks during academic lessons; increasing time and intensity in and
using trained teachers for PE classes or, for younger children, in recess and play time; or
increasing active commuting to school. Multicomponent strategies that target both diet and
physical activity are discussed in the section “School-Based Approaches to Improve Both
Diet and Physical Activity.”

In cross-sectional observational studies, the availability and types of school playground
equipment were associated with extent and types of physical activity behaviors. In 1
analysis, when compared with schools not having these factors, greater moderate daily
physical activity was seen in schools with fixed playground equipment, such as slides or
monkey bars, and visible playground markings, and greater vigorous physical activity was
seen in schools with loose equipment (eg, balls, bats) and playground supervision.249 A
second study found that the number of different permanent play facilities at schools (swings,
courts, sandpits, monkey bars, slides, etc) was positively associated with physical activity
assessed by accelerometers.250 For each additional play facility (range, 14 to 35), average
accelerometer counts were 3.8% higher at school (P<0.001) and 2.7% higher overall
(P<0.001), and time spent in vigorous physical activity was 9 minutes (3.4%) higher each
day. The presence of each additional 5 play facilities was associated with 15% to 20%
higher overall activity levels in children. Consistent with these observational studies, a
controlled intervention among 26 elementary schools in the United Kingdom demonstrated
that the addition of playground markings, sports and playground equipment, and greater
supervision increased vigorous physical activity during recess.2%1

Four intervention studies have assessed the potential effectiveness of classroom activity
breaks—short physical activity breaks throughout the day during academic lessons.252-255
In 3 studies assessing changes in physical activity over intervention periods of 12 weeks to 3
years, students in the intervention classrooms increased their physical activity during school,
whether assessed by questionnaire, pedometer, or accelerometer.253-255 A fourth 1-year
study found improvements in objectively assessed strength but not in flexibility or
cardiorespiratory fitness.2%6 Three of these studies assessed change in BMI: 1 study found
reduced BMI in girls but not boys,2>* 1 study found no significant difference in intervention
versus control schools,2%° and another found significantly increased BMI in the intervention
group.28 Differences in adiposity versus lean muscle mass were not assessed in these
studies. Classroom breaks have also been used as part of successful multicomponent school-
based interventions targeting physical activity.227:257.258

A large number of studies have focused on improving PE in schools, typically by updating
PE curricula, adding more PE classes, and training teachers, and often with additional
educational or home-based components (Supplementary Table 6).225:257.259-261 |
controlled trials, such multicomponent interventions often increase the amount and/or
intensity of physical activity during school hours. Findings have been more mixed for
objectively measured total physical activity, fitness, and inactivity-related risk factors. A
systematic review by Harris et al found that only 5 of 18 school-based physical activity
interventions used objective measures of physical activity.2> Three studies using the SOFIT
(System for Observing Fitness Instruction Time) instrument found more physical activity in
the intervention group; 2 studies using accelerometers found no differences in physical
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activity between intervention and control groups. Another more recent 1-year
multicomponent school-based physical activity intervention found improvements in
accelerometer-assessed moderate to vigorous physical activity as well as in body
composition.2>7

Among activity-related risk factors, adiposity has been evaluated most frequently in school-
based physical activity interventions. In a recent systematic review, only 5 of 15 controlled
trials showed improvements in BMI1.22> Across individual studies, effects tended to be
stronger in girls than in boys and during the first several months of the intervention (eg, up
to 6 months), with declining success thereafter. For example, in 1 trial, an additional 2 hours
per week of usual PE class reduced BMI z score at 6 months, but this improvement was not
sustained over longer periods. In these trials, the overall duration of the intervention phase
(ranging from 12 weeks to 1 school year) did not appear to be related to success. Another
systematic review and meta-analysis found no significant pooled effect on BMI of 18
school-based physical activity trials including a total of >18,000 children and with durations
ranging from 6 months to 3 years.25? Because BMI could be an imperfect end point for
physical activity interventions due to changes in lean muscle mass, many of these trials also
evaluated other body composition metrics, including waist circumference, waist-to-hip ratio,
triceps skin-fold thickness, subscapular skin-fold thickness, percentage of body fat, total
lean mass, total fat mass, and skin-fold sum. In 10 trials, only 3 of 18 measures
demonstrated significant improvements after the physical activity intervention, 1 measure
demonstrated deterioration, and 14 measures did not show any significant change.2° More
recent multicomponent school-based PE/physical activity interventions in Europe
demonstrated improvements over 1 academic year in aerobic fitness, skin-fold thickness,
and/or BMI z score overall or in certain subgroups.257:261

Overall, the findings for school-based physical activity programs are mixed, with promising
results for physical activity but generally a null finding for adiposity (Table 6). Several but
not all school-based interventions that focused on improving PE curriculum, often in
combination with other school or home-based physical activity components, showed
improvements in objectively measured school-based and total physical activity. Conversely,
the majority of these trials found no evidence for reductions in adiposity, including no
effects in overall pooled analyses. The writing group’s review of the different approaches,
populations, and outcomes in these various school-based physical activity interventions did
not provide any clear explanation for the heterogeneous effects on adiposity or other
metabolic outcomes. Many of these trials tested multiple components in combination (eg,
restructuring PE curricula, increasing number of classes or time spent in PE or recess,
adding trained PE teachers, use of novel activities such as dance classes), limiting the ability
to draw conclusions about the relative effectiveness of any one of these specific
components. Additional ongoing cluster RCTs will provide important additional evidence on
the efficacy of overall school-based programs to improve physical activity and reduce
adiposity.262:263

In addition to targeting activity during school, there is interest in increasing physical activity
during commuting to school. In cross-sectional observational analyses, as compared with
passive commuters (eg, bus, car), children who actively commute (eg, walking, bicycling)
have higher total physical activity levels, although not lower BMI/adiposity.2%4 Only 2
studies, both nonrandomized interventions, were identified that evaluated specific
approaches to increase active commuting. These each evaluated “walking school bus”
programs, in which children walked to school with set stops along the way, accompanied by
walking adult chaperones.265:266 |n both studies, compared with control schools, the
program increased the proportion of children who reported that they were walking to school.
For instance, after 2 years in 1 trial, 36% of children in the intervention reported active
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(walking or bicycling) commuting on at least 50% of school days versus 26% of controls.26
In a subset of children who received objective physical activity measurements, these
proportions were 71% and 25%, respectively. However, although active commuting was
increased, there were no significant differences in BMI or percentage of body fat between
groups, even after 2 years. This raises the possibility that increased commuting activity
could be partly offset by unrecognized decreases in activity elsewhere or that statistical
power or intervention intensity were insufficient. Children who were frequent walkers had a
significantly lower BMI (=0.77 kg/m?) and percentage of body fat (—4.0%)25°; such
observational, non—intention-to-treat analyses should be interpreted cautiously. Thus,
walking school bus programs appear potentially promising but, given the limited number of
studies, require further investigation to confirm the effects on total physical activity and
inactivity-related risk factors.

In sum, effective school-based approaches to improve physical activity include increasing
the availability and types of playground spaces and equipment and instituting
comprehensive multicomponent interventions focused on both diet and physical activity
(Table 6). Interventions focused on PE alone also increase physical activity but with
inconsistent effects on adiposity. Regular classroom activity breaks also appear to increase
activity, but relatively few studies have evaluated this approach. Strategies to increase
activity by commuting, such as walking school bus programs, appear promising but require
further investigation.

School-Based Approaches to Reduce Tobacco Use—School-based population
strategies to reduce tobacco use among children include reducing the density of tobacco
advertising and retail outlets around schools; restrictions on school campuses, including
colleges and universities, and increased enforcement of anti-tobacco restrictions around
schools. The evidence for altering the density of retail outlets is discussed in the section
“Local Environmental Change”; the evidence for smoking restrictions on campus and
increased enforcement of existing restrictions is discussed in “Restrictions and Mandates.”

Workplace-Based Approaches to Improve Diet—Several systematic
reviews121.267.268 eyaluated controlled trials of workplace interventions to improve diet,
physical activity, and other health indicators (Supplementary Table 8). Among these, many
tested measures to improve diet, generally either based on food labeling or expanding
availability of healthier options in cafeterias and vending machines (findings from these and
similar, more recent studies are described in “Labeling and Consumer Information”).
Overall, these studies suggested that use of worksite cafeteria or vending machine labels or
icons alone had little effect on improving diet, consistent with findings for labeling and
consumer information approaches in other settings (Table 4). In contrast, the combination of
such labeling or other prompts together with additional environmental changes, such as
types and locations of foods and beverages served, positively affected purchasing behaviors
at worksites. Such worksite dietary and/or physical activity interventions also demonstrated
improvements in adiposity measures,267:268 eg, pooled reductions in weight of 1.26 kg (95%
confidence interval [CI], —4.6, —1.0) and in BMI of 0.5 kg/m? (95% CI, -0.8, -0.2) in 1
meta-analysis. The evidence for effects on other clinical risk factors was mixed.268

A WHO report recently reviewed the evidence for religious congregation—based
interventions to improve diet.36 These were generally individual-focused interventions that
were housed in religious congregations rather than environmental or population
interventions per se. Most were based in black congregations in disadvantaged US
communities. The WHO report concluded that the number of such studies was small, but
that the evidence was relatively consistent for positive psychosocial, behavioral, and/or risk
factor changes. The report concluded that using the existing social structure of a religious
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community might facilitate adoption of changes towards a healthy lifestyle, especially in
disadvantaged communities.

In sum, the evidence suggests that worksite food or beverage labeling or information alone
may not be effective, but that such labeling or other prompts combined with environmental
changes in available foods and beverages can improve dietary habits (Table 6). Although
these worksite interventions appear promising, their interpretation may be limited by
weaknesses in methodology and reporting; eg, outcome measures were often self-reported,
randomization processes were not described, or interventions were nonrandomized.121.268

Workplace-Based Approaches to Improve Physical Activity—Reviews of
controlled trials that predominantly used informational and behavioral approaches to
improve diet and physical activity interventions are described above.121.267.268 geyeral other
studies have focused on the workplace physical environment (Supplementary Table 8).

In an observational study, men more often used stairs in a worksite with visible staircases
compared with one with concealed stairs; no differences were seen for women.289 |n 1
natural experiment, the combination of “skip-stop” elevators (stopping at every third floor,
requiring employees to take the stairs to other floors) with changes to nearby stairs to make
them open and appealing resulted in a 33-fold increased use of stairs compared with a
traditional elevator core and fire exit stairs on the other side of the building.27° Initially,
about one third of employees were satisfied with the skip-stop system, one third were
neutral, and one third were dissatisfied. Two years later, about half were satisfied, one fourth
neutral, and one fourth dissatisfied. The evidence for effects of worksite signs or prompts to
encourage stair use is reviewed in the section “Labeling and Information.”

There is also interest in worksite fitness centers to improve physical activity. In 1 cross-
sectional observational analysis, the presence of exercise facilities, lockers, and exercise
programs at the workplace were each associated with greater walking/steps taken per day.2’1
In another observational analysis, perceived low quality of exercise facilities at the worksite
fitness center was associated with lower likelihood of membership.272 Consistent with these
observational findings, in a randomized intervention, adding a new worksite fitness center or
upgrading existing worksite fitness centers was associated with increased physical activity
among employees.12! In contrast, in another controlled trial, adding a worksite walking
track did not significantly improve CVD risk factors.121

Worksite physical activity may also be increased without fitness centers. In a 1-year
intervention that provided 1 hour per week at work for either resistance training or other
general activity (largely walking), self-reported physical activity was unchanged, but both
interventions improved percent body fat and systolic blood pressure compared with
controls.2’3 A 10-week worksite intervention that encouraged walking by means of
education and weekly email prompts increased walking by ~21800 steps per day compared
with controls.274

In sum, the evidence suggests that certain workplace-based interventions can increase
physical activity, but the numbers and types of studies that have assessed this topic in a
rigorous fashion are relatively limited (Table 6).

Workplace-Based Approaches to Reduce Tobacco Use—See “Direct Restrictions
and Mandates.”

Workplace-Based Economic Incentives for Employees and Businesses—See
“Taxation, Subsidies, and Other Economic Incentives.”
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Comprehensive Worksite Wellness Programs—The priorities for design of worksite
wellness programs were recently reviewed.146 Such programs should include tobacco
cessation and prevention, nutrition education and promotion, regular physical activity, stress
management/reduction, early detection and screening programs, weight management,
disease management, CVD education, and changes in the worksite environment to
encourage healthy behaviors and promote occupational safety and health.146 Cultural
sensitivity and targeting of higher-risk employees are also important. Several quasi-
experimental studies and some randomized trials have evaluated the effectiveness of
comprehensive worksite wellness programs (Supplementary Table 8).275-282

In sum, these studies provide relatively consistent evidence that such programs improve
health behaviors and related clinical risk factors (Table 6). Examples of findings include
improved diet (increased consumption of fruits and vegetables, reduced consumption of
saturated fat and fatty meats), increased daily activity and walking, reduced smoking (14%
reduction), reduced systolic blood pressure (/=7 mm Hg reduction) and body fat (9%
reduction), and lower estimated global CVD risk (~~13% reduction). Interventions targeting
higher-risk employees appear especially effective. However, limitations were noted,
including inconsistent methodology across trials, often relatively small sizes (N<400), and
short durations of follow-up (typically <6 months, with a few studies having a follow-up of
12 to 18 months). Under the Patient Protection and Affordable Care Act, by 2013 the CDC
will release a report based on employer data that will analyze the effectiveness of worksite
wellness programs.

Local Environmental Changes (Community Settings)

In addition to school and workplace environments, increasing attention is being devoted to
how the local community environment may influence behaviors. The local environment has
been variably defined, including as a small area immediate and unique to individuals (eg,
based on a maximum linear or travel distance); as a larger area shared by many individuals,
typically administrative units; or as a “residential environment” or “neighborhood” without
specifying a definitive boundary. In addition to generally improving population behaviors,
changes in community or neighborhood environments could also be relevant for reducing
disparities, given the often less favorable local environments near homes and schools of
disadvantaged subgroups.

Local Environmental Change for Diet (Community Settings)—Research on the
local food environment has generally focused on accessibility to food outlets, including
supermarkets, grocery stores, convenience stores, fast-food restaurants, and full-service
restaurants (Supplementary Table 9). Some studies have also assessed in-store availability of
foods and participation in farmers’ markets or community gardens.

All identified studies of local accessibility to types of food outlets were observational. Some
studies were broadly regional and did not assess neighborhood-specific associations.283
Most studies typically evaluated 1 or more neighborhood-level characteristics of food
outlets, including presence (yes/no), number, density per capita, and distance from home.
Analyses typically adjusted for both individual-level and other neighborhood-level
characteristics to minimize the potential effects of confounding. Nearly all studies were
cross-sectional, with only a few longitudinal analyses.

Four larger cross-sectional studies found that greater accessibility to neighborhood
supermarkets (presence, number, or distance) was associated with more healthful dietary
habits?84-287: 1 small cross-sectional study?88 and the only large longitudinal study289 did
not. Seven cross-sectional studies in both adults and children found that greater accessibility
to neighborhood supermarkets (presence, number, or distance) was associated with lower
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prevalence of adiposity2%0-297; 1 county-level (ecological) study did not.2% In 2 of these
studies, 284292 relationships were stronger in blacks than in whites. One small longitudinal
study (n=353) found no significant relation between neighborhood supermarkets and 3-year
risk of overweight/obesity or change in BMI zscore in young girls.2%°

Fewer studies have evaluated associations for neighborhood grocery stores or convenience
stores. Among studies evaluating accessibility to grocery stores, 1 small study found no
associations with fruit or vegetable consumption,288 and 5 of 6 studies, including 1
longitudinal study, found no associations with adiposity.173:290292,293, 298,300 | 2 smaller
studies, living closer to a neighborhood convenience store was associated with more
healthful dietary habits among women?28° but less healthful dietary habits among adolescent
boys.288 Four of 6 studies, including 1 longitudinal study, found that greater accessibility to
a neighborhood convenience store was associated with more adiposity or
diabetes,173290,292,293,298,299 | an analysis in Japan, a greater local density of mixed types
of stores (supermarkets, grocery, bakeries, etc) having different types of foods was
positively associated with consumption of confectioneries and bread but not meats, fish,
fruits and vegetables, or rice.301

A few cross-sectional studies have assessed the relation of neighborhood fast-food
restaurants to dietary habits, with generally null results.284:288.302 |n 1 |ongitudinal analysis,
the number of neighborhood fast-food restaurants per capita was associated with fast-food
consumption only among low-income younger adults.282 Many more studies have evaluated
how accessibility to fast-food restaurants relates to adiposity. Most did not find any
significant relation between neighborhood accessibility (number, distance, or density) to
fast-food restaurants and prevalence of adiposity in either adults or

children.173:291,293, 294,299,303-305 Exceptions include analyses using the BRFSS, in which
higher per capita density of fast-food restaurants was associated with higher BMI and
prevalence of obesity3% or diabetes?? in adults. In a US study among pregnant women
from 3 states, the presence of a fast-food restaurant close to home (within 0.8 km) was
associated with greater weight gain,307 and in a regional Canadian survey, a higher ratio of
fast-food restaurants and convenience stores to grocery stores was associated with a higher
prevalence of obesity in adults.398 In Portland, Oregon, adults who lived in neighborhoods
with a high density of fast-food restaurants and visited these restaurants regularly (at least
once per week) had a higher prevalence of obesity3%? and weight gain over time310; the
inference for built-environment effects is limited by the latter condition of regular visits. A
regional analysis in Canada found that higher per capita density of fast-food restaurants was
associated with higher total mortality and admissions for acute coronary syndromes.311

A small number of cross-sectional studies in children have evaluated the accessibility of
school (rather than home) to fast-food restaurants and adiposity.307:312 These studies found
that the presence of a fast-food restaurant near school (<0.8 km) was associated with a
higher BMI and prevalence of overweight/obesity.

Less is known about the relation of non—fast-food restaurants with diet-related behaviors.
Some cross-sectional studies have assessed the relation of neighborhood full-service
restaurants with dietary habits, with generally null results.284:288 |n 2 separate cross-
sectional analyses using 2006—2007 BRFSS data, a higher per capita density of full-service
restaurants was associated with a lower BMI and lower prevalence of obesity298:306 and
diabetes.2%8

Only a few identified cross-sectional studies evaluated whether neighborhood in-store

availability of foods, typically assessed by shelf space, is related to dietary habits or
adiposity. Among 4 studies, positive correlations were generally seen only in unadjusted
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(crude) analyses for self-reported consumption of various foods and corresponding shelf
space in supermarkets.313-316 |n 2 studies evaluating metabolic risk markers, after
multivariable adjustment including for race/ethnicity, neighborhood availability of healthier
foods was not significantly associated with insulin resistance or adiposity; greater shelf
space for energy-dense snack foods was positively associated with BMI.317:318

Several studies have considered local farmers’ markets in relation to consumption of fruits
and vegetables (Supplementary Table 9). Most did not evaluate built-environment
accessibility but rather participation in voucher or coupon programs to purchase produce at
these markets, most often as part of the Farmers” Market Nutrition Program for women
enrolled in WIC or similar seniors’ farmers’ market programs.319:320 A handful of cross-
sectional and quasi-experimental studies found that WIC participants receiving such
vouchers because of enrollment in the Farmers’ Market Nutrition Program reported eating
more fruits and vegetables. A small, uncontrolled community intervention found that
implementation of summer farmers” markets that included vouchers to community members
and direct youth participation and education led to positive attitudes toward such markets as
both a learning opportunity and exposure to fresh foods for children.321 Overall, these
studies provide some limited evidence that initiatives that provide vouchers for purchasing
fruits and vegetables at farmers” markets increase consumption of fruits and vegetables.
These findings provide additional support for the effectiveness of subsidies for more
healthful foods (“Food Pricing: Direct Taxes or Subsidies” section) but not on the potential
impact of local environmental changes.

Two cross-sectional ecological analyses used the USDA Food Environment Atlas, an online
mapping tool of various food outlets in US counties, to assess the per capita density of
farmers’ markets in relation to the prevalence of adult obesity and/or diabetes across US
counties.297.298 Neither analysis found significant independent relation between the density
of farmers’ markets and prevalent obesity; 1 analysis observed a significant inverse
association with prevalent diabetes.2%8 A small longitudinal study among young girls in
Northern California found mixed results for neighborhood farmers’ markets and 3-year risk
of adiposity.2% Availability of farmers’ markets within 0.4 km of home was not associated
with risk of overweight/obesity or change in BMI z score; availability within 1.6 km of
home was inversely associated with overweight/obesity (odds ratio [OR]=0.22; 95% ClI,
0.05, 1.06) but not with a change in BMI z score.

A few cross-sectional studies or small pre/post studies have found that participation in a
community garden program is associated with higher self-reported consumption of fruits and
vegetables.322-324 These studies compared individuals who were or were not participating in
these gardens within each community rather than neighborhood or community availability of
such gardens, and thus the findings do not inform relevance for local environmental change.

Overall, nearly all of these environmental studies, including those for supermarkets, were
cross-sectional, limiting inference about the direction of the associations: ie, whether food
outlet accessibility influenced the health-related behavior or vice versa. Currently, there is
still minimal prospective observational or quasi-experimental evidence that altering
locations of food outlets will make an impact on the purchase of healthy foods. In the United
Kingdom, for example, randomized controlled studies on placement of supermarkets in low-
income food deserts altered where shopping was done but did not affect food purchasing
patterns.325:326 Fyrther research, including more rigorous study designs, is needed to
evaluate the effects of the neighborhood food environment, around both home and school,
on dietary behaviors.
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Nonetheless, public policy has moved rapidly, and several initiatives provide financial
incentives to encourage building of new supermarkets in impoverished areas. For instance,
the New York City Food Retail Expansion to Support Health (FRESH) program provides
both zoning and financial incentives to encourage grocery stores to locate in some of the
most underserved neighborhoods with primarily pedestrian-oriented local shopping districts.
In Pennsylvania, the Fresh Food Financing Initiative funded a program of grants and loans
to increase the number of supermarkets or grocery stores in underserved state communities.
The impact of these and similar programs on consumer behavior, health outcomes, and
economic indexes is not yet known; a limited set of evaluations is currently ongoing. The
Obama administration has prioritized this initiative to address food deserts, and the Treasury
Department announced a $25 million “Notice of Funds Availability” for the Healthy Food
Financing Initiative to take this program nationwide. Rigorous evaluation of the impact of
such programs on food purchasing and eating habits is needed.

In sum, our understanding of the impact of local store availability on food selection and diet,
including among populations with limited resources, is at an early stage (Table 7). Recent
IOM and USDA reports concluded that the availability of local supermarkets was cross-
sectionally associated with healthier choices and fewer CVD risk factors, but that causal
inference was limited, without strong evidence that placement of a new food outlet that
offers healthy choices will improve the diet of people in these communities.325:327-329
Similarly, the most consistent evidence for associations of community environment with diet
was found for accessibility to supermarkets, with greater access cross-sectionally linked to
more healthful habits and less adiposity in both adults and children. Findings for grocery
stores or convenience stores were mixed. For neighborhood fast-food restaurants, little
evidence was identified for associations with dietary habits, and studies of adiposity were
quite mixed, with the majority showing no associations. A limited number of studies that
evaluated school- (rather than home-) related fast-food restaurants found positive
associations with students’” adiposity. Local supermarket shelf space for various foods was
generally not associated with consumption of these foods or with metabolic risk markers in a
handful of studies. Evidence for the effects of neighborhood farmers’ markets or community
gardens on diet or diet-related risk factors was quite limited.

L ocal Food Environment and Disparities. Local food environments are related to
disparities. For example, using Sanitation Department and geographical information systems
(GIS) data, in 2001, Block et al mapped all fast-food restaurants in New Orleans,
Louisiana.330 After adjustment for other neighborhood characteristics, each 10% higher
density of fast-food restaurants was associated with 4.8% lower neighborhood income and
3.7% higher proportion of black residents. Predominantly black neighborhoods had 1
additional fast-food restaurant per every square kilometer, compared with predominantly
white neighborhoods. Similar findings were seen in St Louis, Missouri,33! and South Los
Angeles, California,332 in which fast-food restaurants were more densely located in lower-
income urban neighborhoods. In the latter analysis, more affluent areas also had
significantly greater availability of healthier restaurant options both in terms of preparation
methods and menu choices.

In a review of 54 US studies published between 1985 and 2008 on neighborhood differences
in access to food, residents of low-income, minority, and rural neighborhoods generally had
less access to supermarkets and healthful foods.3? For example, in a national study of
>28,000 US ZIP codes, Powell et al found that low-income neighborhoods had fewer chain
supermarkets than middle-income neighborhoods, although they also had more nonchain
supermarkets and grocery stores.333 After adjustment for income and other covariates,
predominantly black communities had about half (52%, P<0.01) as many chain
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supermarkets as predominantly white communities, and predominantly Latino communities
had approximately one third (32%, P<0.01) as many as did largely non-Latino communities.

A systematic review evaluated 45 observational studies published between January 1995 and
January 2009 that assessed various built-environmental factors and obesity in disadvantaged
individuals or areas in the United States.33 The authors concluded that access to
supermarkets, rather than only grocery or convenience stores, was 1 of 3 neighborhood
factors with the strongest evidence for inverse associations with adiposity and related
lifestyle behaviors in disadvantaged populations (the others were availability of places to
exercise and safety). The authors also concluded that disadvantaged populations were more
likely to live in neighborhoods with suboptimal availability of food stores, places to
exercise, aesthetic characteristics, and traffic or crime-related safety.

Fewer studies have been performed outside the United States. In an analysis in Glasgow,
Scotland, the mean densities of restaurants, fast-food restaurants, cafes, and takeaway outlets
were significantly lower in both the most and least affluent neighborhoods compared with
more average neighborhoods.33° In a much broader analysis across the United Kingdom,
neighborhood deprivation as defined by a compound measure of income, employment,
health, education, and housing was positively associated with per capita density of
McDonald’s outlets in both Scotland and England (P<0.001).336

In sum, local food environments appear related to neighborhood socioeconomic status in a
variety of populations. The effects of interventions on disparities in these food environments
or whether neighborhood disparities or socioeconomic status modify the efficacy of such
interventions are still unknown.

Local Environmental Change for Physical Activity (Community Settings)—A
growing number of studies have evaluated the potential impact of the community
environment on physical activity and activity-related risk factors, including in urban and
rural settings and among children, adolescents, and adults (Supplementary Table 10a-f). The
writing group identified many recent systematic or narrative reviews of these topics,
generally composed of cross-sectional observational studies with few longitudinal studies
included. Given the array of smaller cross-sectional observational studies that were already
captured in the identified reviews, in additional systematic searches for original articles
published after 2007, the writing group focused on additional studies that were randomized
trials, quasi-experimental studies, longitudinal studies, or large (N>5000) cross-sectional
studies.

In evaluating neighborhood environment and physical activity, metrics of interest have
included accessibility of recreation or exercise spaces and facilities; land-use design (eg,
integration of residential, work, retail, and public spaces; interrelationships of destinations
such as homes, worksites, schools, and shopping areas); sidewalks and street design; crime
and safety; and aesthetic conditions such as greenness or cleanliness. Several studies also
evaluated composite variables, such as walkability, to incorporate several of these metrics
simultaneously. These various characteristics have been assessed based on individual
perception (self-report), direct observation (eg, from community audits), or existing
databases in combination with GIS. Outcomes in these studies have included leisure-time
recreation and exercise, utilitarian transport or travel, occupation-related physical activity,
and adiposity.

Accessibility of Recreation or Exer cise Spaces and Facilities: Many studies have
evaluated accessibility to recreation or exercise spaces and facilities such as parks,
playgrounds, bikeways, and sports facilities (Supplementary Table 10a). Among adults,
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greater accessibility was generally, although not always, associated with more physical
activity.28:337-342 Examples of characteristics linked to physical activity included access to
local parks and bicycle paths, the presence of facilities on frequently traveled routes, and
neighborhood density of public and private facilities.339 In 1 meta-analysis, after adjustment
for age, income, and education, the presence of physical activity facilities was positively
associated with physical activity assessed as a binary factor, eg, any walking, sufficient
walking, sufficient leisure-time activity (OR=1.20; 95% Cl, 1.06, 1.34).340 In a review of 13
cross-sectional studies among children, greater accessibility was positively associated with
physical activity in 9 of 13 studies, at least in some subgroups, particularly among girls. 343
Interestingly, all studies assessed the neighborhood availability of facilities, not whether
children or parents actually used these facilities.343 In contrast to these findings, a review of
studies published through 2004 concluded that availability or accessibility of physical
activity equipment, facilities, and programs was unrelated to physical activity levels in
youth.344 Cross-sectional and longitudinal analyses from the National Longitudinal Study of
Adolescent Health suggest some positive associations between green space coverage or
availability of physical activity facilities and physical activity among US adolescents but
with somewhat varying findings, depending on the environment measure, the physical
activity outcome, and sex.345-348

Adiposity has also been evaluated as an outcome.342:349.350 |n 3 review of cross-sectional
studies that directly measured body weight in adults or children, 2 of 3 studies in adults
observed that shorter distance to or greater density of fitness facilities was associated with
lower BMI, prevalence of overweight, and calculated 10-year risk of CHD.34? In a cross-
sectional analysis in a multiethnic US cohort, perceived availability of neighborhood
facilities and spaces for exercise was independently associated with lower insulin
resistance.31’ Among youth, 2 studies found inverse associations between the number of
facilities and risk of overweight; 2 studies evaluating distance found no relation to
overweight.349 In a systematic review, children’s own (but not their parents’) reported
accessibility to physical activity facilities and bike/walking trails was inversely associated
with adiposity outcomes in several studies.3°0

A systematic review of 45 US studies on built-environmental factors and obesity in
disadvantaged populations concluded that availability of places to exercise was 1 of 3
neighborhood factors with strong evidence for inverse associations with risk of adiposity
and related lifestyle behaviors.334 The 2009 I0M report Local Government Actions to
Prevent Childhood Obesity recommended that neighborhood accessibility to parks,
playgrounds, and public and private recreational facilities be increased.14” Suggested
interventions included building and maintaining parks and playgrounds close to residential
areas; improving access to public and private recreational facilities through increased
operating hours and development of culturally appropriate activities; and establishing joint
use of facilities agreements to allow school playing fields, playgrounds, and recreation
centers to be used by the community when schools are closed.

In sum, greater access to recreation and exercise spaces and facilities is relatively
consistently linked to greater physical activity and lower adiposity or other metabolic risk
factors (Table 7). However, nearly all the evidence is cross-sectional, limiting inference
about causality, and additional prospective, quasi-experimental, and cluster-randomized
studies are needed.

L and-Use Mix/L ocations and Accessibility of Destinations: The evidence for how land-
use design might influence physical activity or adiposity is summarized in Supplementary
Table 10b. Several recent systematic reviews evaluated how land-use mix might influence
physical activity in children.147:334.350-355 Each of these reviews identified only a handful of
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observational studies, all cross-sectional. Most studies evaluated overall land-use mix,
quantified based on varying metrics incorporating the types, variety, and physical
interrelationships of land use (eg, residential, school, entertainment, retail, office) near
home. A few studies evaluated more simple metrics, such as distance to school from home,
in relation to children’s active commuting (walking or biking to school). Across all these
systematic reviews, 5 of 6 studies found a positive relation between overall land-use mix and
children’s physical activity; in 5 of 8 studies, between overall land-use mix and children’s
active commuting; and in 3 of 3 studies, between distance from home to school and
children’s active commuting. After adjustment for confounders, magnitudes of these
relationships often remained quite large (eg, OR 2- to 3-fold or higher associations),
especially for active commuting. Four recent systematic reviews evaluated the evidence for
associations between land-use mix and childhood adiposity.350:351.355.356 Only 3 unique
studies were identified by these reviews, all cross-sectional observational analyses,
including 2 studies in southern California (N=799, N=98) and 1 study in Canada (n=501).
None observed significant relations between land-use mix and BMI or overweight/obesity in
children. One longitudinal analysis among US adolescents found no significant relation
between land-cover diversity and moderate to vigorous physical activity.346 The writing
group did not identify any additional recent randomized trials, quasi-experimental studies,
longitudinal studies, or large (N>5000) cross-sectional studies of these relationships among
youth published after 2007.

Several recent systematic reviews evaluated the relation between land-use mix and physical
activity in adults,334:337,338,340,351,352,357-359 These reviews collectively identified 18
original investigations, all cross-sectional observational studies; our further searches
identified a few more recent large cross-sectional studies.2’1 Nearly all found significant
positive associations, often with substantial magnitudes of associations (eg, OR in the 2- to
3-fold range or higher). Only 1 small longitudinal investigation was identified, evaluating
walking in 32 low-income women who, based on a housing program, moved to either a
suburban neighborhood or a neotraditional neighborhood (ie, small lots, modest setback
distances, front porches, sidewalks, etc).369 Among multiple land-use metrics evaluated, an
increase in the population density of service-related jobs following the move was associated
with fewer steps walked; changes in other land-use metrics were not significantly associated
with walking. Cross-sectional studies of land-use mix and adiposity in adults are consistent
with the findings for physical activity. Of 6 original investigations identified across multiple
systematic reviews,334:337.351.352 4 investigations observed independent inverse relations
between land-use mix and BMI or overweight/obesity, and 2 investigations observed
nonsignificant trends toward such inverse associations.

In sum, multiple cross-sectional studies in different population groups observe relatively
consistent and robust relationships between more diverse land-use mix, ie, the presence of
greater number and diversity of destinations near the home and physical activity in both
children and adults (Table 7). The magnitude of many of these associations makes it less
likely that residual confounding could fully explain the relations. However, although a
cross-sectional relation is clearly present, the design of these studies precludes inference
about the direction of the association: eg, families who prefer to walk and be active could be
selecting neighborhoods with more diverse land use rather than land-use mix altering
physical activity. In adults, studies of land-use mix and adiposity are consistent with
physical activity findings; similar studies in children did not find relations with adiposity but
were limited in number and sample size.

Sidewalks and Street Design: There is growing interest in how the design of sidewalks and
streets may influence physical activity. Characteristics of interest have included availability
and quality (eg, the presence of shoulders) of sidewalks and walking paths and street
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connectivity, a measure of ease of travel and provision of alternate routes for active
commuting. Studies of these factors and physical activity or adiposity are summarized in
Supplementary Table 10c.

The writing group identified multiple recent systematic reviews of sidewalk or street design
and active commuting to school and/or general physical activity in
children,147,334,338,343,353,354,361 o |ectively, these reviews included 8 cross-sectional
studies that evaluated the presence of sidewalks or biking paths: 5 of 6 of these studies
observed positive relations with active commuting to school, but only 1 of 3 studies
observed positive relations with general physical activity. These reviews also identified 5
cross-sectional studies that evaluated street connectivity: 1 of 2 studies found positive
relations with active commuting to school and 2 of 3 studies with general physical activity.
Another recent large cross-sectional study among US adolescents found some relation
between intersection density and physical activity, with but some variation by urbanicity and
by sex.348

The writing group also identified 1 additional cross-sectional study and prospective study
from 1 large US cohort of adolescents346:348 and 2 additional prospective studies from 1
relatively small (N<500) cohort of children (8 to 9 years of age) and adolescents (13 to 15
years of age) in Melbourne, Australia.362:363 |n the US cohort, street connectivity was
positively related to moderate to vigorous physical activity in cross-sectional analyses, with
variation by urbanicity and by sex,348 but was unrelated to moderate to vigorous physical
activity in longitudinal analyses.346 In the Australian cohort, the extent of sidewalks and
walking paths near home was positively correlated with changes in active commuting over
time in both age groups in girls but not in boys362; however, these findings were not
adjusted for covariates. Intersection density, a measure of better street connectivity, was
positively correlated with changes in active commuting over time in adolescent boys but not
in younger boys or in girls. In adjusted analyses in this cohort, parental perceptions of better
pedestrian crossings were associated with a 2.5-fold greater increase in overall active
commuting to school over 2 years of follow-up.383 Only 1 quasi-experimental analysis was
identified, which found that California children whose route included a Safe Routes to
School project increased both active commuting to school and general walking compared
with children whose route did not have a Safe Routes to School project. Two recent
systematic reviews349:356 jdentified only 2 cross-sectional studies of street connectivity and
childhood obesity; neither found a significant association. No additional randomized trials,
quasi-experimental studies, longitudinal studies, or large (N>5000) cross-sectional studies
published after 2007 were found of these relationships in children.

The writing group evaluated multiple recent reports that systematically reviewed the
literature for sidewalk and street design and physical activity in
adults.334,337,338,340,351,357,359,361 | addition to evaluating original investigations, several
reports also included multiple earlier reviews.338:351.359 Some studies focused on rural
populations337 and others on minority subgroups.3>” All investigations identified by these
reviews were cross-sectional observational studies. End points included walking (overall, for
commuting, and for recreation), exercise, and overall physical activity. Although virtually
all of the reviews concluded that the presence or quality of sidewalks and street connectivity
was positively linked to physical activity in adults, findings from the original investigations
were much more mixed (Supplementary Table 10c). Overall, less than half of the original
studies found significant associations between sidewalks or street connectivity and various
physical activity outcomes, and in studies reporting positive associations, these were
sometimes only seen for certain characteristics of sidewalks or street connectivity, certain
types of activity, or certain subgroups of the population, without any clear pattern across
studies.
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The writing group identified 2 prospective studies and 1 quasi-experimental study published
after 2007. Among 357 women in Melbourne, Australia, sidewalk availability was not
significantly related to walking for leisure or transport over 2 years’ follow-up.364 Among
5115 US young adults, neighborhood street density was positively associated with walking,
bicycling, and jogging in low-urbanicity areas but not in middle- or high-urbanicity areas.36°
In Knoxville, Tennessee, neighborhood physical activity and active commuting to school
were directly observed before and after construction of an urban greenway/trail in 1
neighborhood and in 2 control neighborhoods that did not receive a trail 366 Total
neighborhood physical activity significantly increased in the intervention neighborhood and
decreased in control neighborhoods (P<0.001); active commuting did not change.

Recent systematic reviews identified 4 cross-sectional studies of sidewalk availability and
adiposity in adults,334:337:349.367 Findings were mixed, with no significant associations
among adults in the rural southern United States or Hispanic adults in Texas, and inverse
associations among urban US adults and Australian adults. Only 1 cross-sectional study of
street connectivity and adiposity was included, finding no significant associations with
obesity in a large study of US adults. The writing group did not identify additional
randomized trials, quasi-experimental studies, longitudinal studies, or large (N>5000) cross-
sectional studies of these relationships in adults published after 2007.

In sum, there is mixed evidence for a relation between sidewalks or street design and
physical activity or adiposity in adults, with several studies finding associations, but many
others, not and nearly all findings coming from cross-sectional studies (Table 7). Among
children, the presence and greater quality of sidewalks or biking paths were more
consistently linked to increased active commuting to school in cross-sectional studies,
supported at least in part by 1 prospective study and 1 quasi-experimental analysis.
Relatively few studies in children have evaluated sidewalks and general physical activity,
street design and active commuting or general physical activity, or sidewalks or street design
and adiposity, limiting conclusions about these relations.

Neighborhood Safety and Crime: Many observational studies have evaluated whether
safety or crime in a community environment is linked to physical activity (Supplementary
Table 10d). Several recent narrative or systematic reviews have assessed this topic for
children’s physical activity, with many of these reviews identifying the same overlapping
sets of original individual studies.147:343,344,353-355,368-371 Nearly all studies identified in
these reviews were cross-sectional; a handful were longitudinal. In the great majority of
studies, parental perceptions of overall neighborhood safety were positively associated with
children’s physical activity. When different aspects of safety were evaluated, most studies
evaluating traffic safety (eg, related to aspects of road or pedestrian crossings) observed
positive relationships with children’s physical activity. Relatively fewer studies in these
reviews evaluated neighborhood crime or perceived personal danger (eg, from strangers).
For self-reported measures of crime or personal danger, findings were often mixed and
nonsignificant. In 2 studies using objective measures of neighborhood crime, significant
inverse associations with children’s physical activity were seen. Fewer studies in these
reviews evaluated traffic safety or crime and active commuting to school by children, with
most studies finding no significant association.3%3 Two recent systematic reviews evaluated
the relation between neighborhood safety and various measures of childhood
adiposity.355:356 Findings were mixed, and most studies did not find significant associations.

In searches for additional experimental studies, longitudinal studies, or large (N>5000)
cross-sectional studies published after 2007, several prospective studies were identified,
including studies based on data from the Australian Children Living in Active
Neighborhoods Study362:363.372 and the US National Longitudinal Study of Adolescent
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Health346 (Supplementary Table 10d). In the Australian studies, various parentally perceived
and objectively measured neighborhood traffic safety characteristics were assessed in
relation to 2- to 5-year changes in parentally reported or self-reported physical activity and
active commuting, in physical activity assessed by accelerometer, and in BMI z score. In
some analyses, associations were seen for certain neighborhood-activity relationships, at
least in some age- and/or sex-specific groups. For example, the number of traffic/pedestrian
lights and total length of walking paths were positively associated with changes in active
commuting among girls 8 to 9 years of age, and parental perception of no traffic lights or
pedestrian crossings was associated with a lower frequency of increased active commuting
to school. However, these and other parental perceptions, as well as other evaluated metrics,
such as total length of busy versus local roads or number of intersections, were not
associated with increased physical activity or commuting in other sex or age groups or with
objectively measured 5-year changes in physical activity or BMI zscore. In the US study,
neighborhood crime safety (rates) were found to be inversely related to bouts of moderate to
vigorous physical activity in both males and females.346

Four systematic reviews evaluated how neighborhood safety relates to physical activity in
adults (Supplementary Table 10d).337:359.373.374 ENREF_267 ENREF_268_ENREF_269
The identified studies were generally cross-sectional and observational. The large majority
of studies in these reviews found that perceived or objective measures of safety were
positively associated with physical activity, including among women and men, and with use
of parks and park activities. Among studies that evaluated only walking, rather than overall
physical activity, a minority found significant associations with attributes of neighborhood
safety.359 A systematic review of 45 observational studies on various built-environmental
factors and obesity in disadvantaged US populations concluded that neighborhood safety
was 1 of 3 factors with the strongest evidence for inverse associations with risk of adiposity
and related lifestyle behaviors.334

In sum, the evidence indicates that parental perceptions of overall neighborhood safety are
cross-sectionally linked to children’s physical activity, with greater evidence for safety
issues related to traffic and road conditions than to crime, except in a few studies using
objective measures of the latter (Table 7). Although the writing group’s review found mixed
evidence for the relation of neighborhood crime to physical activity or adiposity in children,
a 2009 IOM report recommended community policing strategies to improve the safety and
security of streets and parks, especially in higher-crime neighborhoods, to reduce the risk of
childhood obesity.147 This report also recommended several interventions to improve traffic
safety, including the Safe Routes to School programs, to allow more children to safely walk
or ride a bicycle to school; traffic enforcement programs to improve safety for bicyclists;
and retrofitting streets to reduce vehicle speeds, accommodate bicyclists, and improve the
walking environment. In adults, the writing group found perceived or objective measures of
neighborhood safety to be consistently associated with physical activity and use of parks. A
handful of longitudinal studies provide some limited support for these findings, although the
heterogeneity of observed results does not allow strong conclusions in this regard. No
interventional or quasi-experimental studies were identified.

Aesthetic Conditions: Several observational studies have evaluated whether neighborhood
aesthetics such as vegetation or green space, enjoyable scenery, and physical disorder (eg,
garbage, broken glass) relate to physical activity or adiposity (Supplementary Table 10e).
Recent systematic reviews collectively evaluated about 20 cross-sectional studies, about half
in children and half in adults.334:337,339.354.356 | children, recent findings have been
relatively limited and mixed. For example, among 6 cross-sectional studies published since
2006, different neighborhood characteristics, including greenness, physical disorder, and
enjoyable scenery, were evaluated by no more than 3 studies each; outcomes varied,
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including active commuting, overall physical activity, or adiposity. Only approximately half
of the investigated relationships were significant, without clear patterns across different
types of neighborhood characteristics or outcomes. In a prospective analysis by Bell and
colleagues among nearly 4000 children in Indiana, objectively quantified neighborhood
greenness was inversely associated with BMI z score over 2 years’ follow-up.356

In adults, few studies evaluated greenness or physical disorder and with mixed results. In
contrast, many cross-sectional studies evaluated general aesthetics or enjoyable scenery, and
nearly all found relations with more favorable physical activity or adiposity measures
(Supplementary Table 10e). Other reviews evaluating either original studies or reviews
published before 2006 concluded that cross-sectional studies demonstrate associations
between various metrics of neighborhood aesthetics and physical activity or

walking. 28,338,359

In sum, better general aesthetics of neighborhoods appear positively related to physical
activity among adults, with less consistent findings among children (Table 7). However,
nearly all of the studies have been cross-sectional, limiting inference about causality.
Additional prospective, quasi-experimental, and cluster-randomized studies are needed.

Walkability: Walkability represents a composite indicator of various local neighborhood
characteristics, such as land-use mix, street connectivity, pedestrian infrastructure,
aesthetics, and traffic and/or crime safety. As with other local environmental factors
reviewed in this report, nearly all evidence for relation with physical activity or adiposity is
derived from cross-sectional observational studies (Supplementary Table 10f). Although the
numbers of studies were relatively limited, nearly all found either self-reported or GIS-
assessed indexes of walkability to be positively associated with physical activity, including
objective measures of physical activity.28:334.338,351,352,359 ey studies evaluated
walkability and adiposity in either children or adults, with a minority of these observing
positive findings.349‘352'355'3581359

In sum, cross-sectional observational studies identify consistent positive associations
between walkability and physical activity in children and adults (Table 7). Studies of
walkability and adiposity are few and inconsistent.

Local Environmental Change to Reduce Smoking (Community Settings)—
Community strategies to alter the environment to reduce smoking have most commonly
involved smoking restrictions. The evidence for effectiveness of smoking restrictions or
better enforcement of existing restrictions in schools, workplaces, or other public places is
discussed in “Direct Restrictions and Mandates.”

Density of Tobacco Retail Outlets: Several studies have evaluated the relation between
density of tobacco retail outlets around homes or schools and smoking behaviors
(Supplementary Table 11). Several cross-sectional observational studies in both youth and
adults have demonstrated positive associations between density of and/or distance to
neighborhood tobacco retail outlets and prevalence of smoking.37-379 Similar findings have
been observed for tobacco retailers around schools.380:381 For example, among 24,875
students from 135 randomly selected California high schools, the absolute prevalence of
current smoking was 3.2% higher at schools in neighborhoods with the highest tobacco
outlet density (=5 outlets within 0.8 km) compared with neighborhoods with no tobacco
outlets.381 In this cohort, the density of retail cigarette advertising in school neighborhoods
was also associated with higher school smoking prevalence.
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In sum, the density of tobacco retail outlets around both homes and schools is consistently
associated with greater smoking (Table 7). Only cross-sectional studies were identified
rather than longitudinal or interventional (eg, quasi-experimental) studies of these
relationships.

Community Telephone Quit Lines: Additional community strategies could include
development of services to assist with smoking cessation, such as telephone counseling
(Supplementary Table 11). Such interventions have generally been evaluated in individual-
randomized trials rather than as a community-wide intervention per se.382 For example, in
individual-level trials, smokers randomly assigned to receive greater telephone support had
higher cessation rates at 6 months (but not 18 months) in 1 study and at 12 months in
another.383.384 ENREF 241 One randomized trial tested the effects of telephone hotlines at
the community level.385 Compared with providing smokers with detailed self-help cessation
packets, the addition of telephone hotlines to assist with cessation increased cessation rates,
including cotinine-validated cessation, at up to 18 months’ follow-up and also reduced
relapse rates.

In sum, the success of individual-based telephone cessation-support interventions, together
with 1 supportive trial at the community level, suggest that such an approach at the
community level would be effective for reducing tobacco use (Table 7). This evidence has
led the US Task Force on Community Preventive Services to recommend the development
of community telephone hotlines for counseling and support services for tobacco
cessation.386

Direct Restrictions and Mandates

The evidence for effects of direct restrictions and mandates on diet, physical activity, and
tobacco use is summarized in Table 8.

Direct Restrictions and Mandates: Diet

Restrictions on Advertising to Children: The scope and effects of food and beverage
marketing on consumer behavior are well documented, particularly among children. In
2006, the largest food and beverage companies spent $1.6 billion in the United States alone
to market their products to children and adolescents, with 46% of all youth-marketing
expenditures devoted to television.387 In 2006, the IOM Committee on Food Marketing and
the Diets of Children and Youth reported a systematic review of the available research and
concluded that there is moderate to strong evidence that television advertising influences
food and beverage preferences, purchase requests, beliefs, and dietary intake. Similar
reports38 and more recent studies support these findings (Supplementary Table 12).389

The IOM committee as well as other recent analyses also concluded that food and beverage
marketing practices geared to children and youth are out of balance with recommended
healthful diets and contribute to an environment that puts their health at risk.387-391 For
example, in a review of ~98,000 food-product advertisements on top-rated US children’s
television shows, 98% and 89% of the advertised foods seen by viewers 2 to 11 years of age
and 12 to 17 years of age, respectively, were packaged or processed foods that were high in
fat, sugar, or sodium. About half of all calories among the advertised products came from
sugar.39 In another review of 1600 hours of children’s programming, most food
advertisements were for candy and snacks (34%), sugared cereals (28%), and fast foods
(10%); none of the 8854 ads were for fruits or vegetables.391

In a nationally representative longitudinal study of US children, Chou et al estimated the
potential impact of television marketing restrictions on adiposity in children and
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adolescents.392 On the basis of the relation between the number of hours of television
advertisements for fast-food restaurants seen per week and observed risk of overweight, it
was estimated that a ban on these advertisements would reduce the prevalence of overweight
by 18% among US children 3 to 11 years of age and by 14% among US adolescents 12 to 18
years of age.392 Similarly, in an analysis using 2003-2004 National Health and Nutrition
Examination Survey (NHANES) data and evidence for relation of television advertising to
dietary consumption, it was estimated that eliminating television food advertisements to
children 6 to 12 years of age would reduce the prevalence of obesity by 14.6%.393

On the basis of evidence for the influence of advertising as well as the types of foods and
beverages currently marketed, the 2009 I0M report Local Government Actions to Prevent
Childhood Obesity recommended several strategies for restricting such marketing to
children and adolescents.2*” These included the development of regulations that account for
the full spectrum of advertising and marketing practices across all media, the banning of
fast-food and restaurant advertisements on television, and the banning of advertising and
marketing of less healthful foods and beverages near school grounds and public places
frequently visited by youth.

Restrictions on marketing to youth currently exist in many countries. A WHO report found
that among 73 countries reviewed, 85% had regulations on television advertising that
specifically refer to children.3%4 For example, Australia bans food advertisements aimed at
children 13 years of age and younger; The Netherlands bans advertising of sweets to
children 12 years of age and younger; and the United Kingdom bans advertising in or around
television programs aimed at or likely to appeal to children 15 years of age and younger.
Sweden, Norway, and Quebec each ban all television advertising aimed at children,
regardless of the product involved. The United States does not have any restrictions on
marketing or advertising of foods and beverages to children, although the Interagency Work
Group of the Federal Trade Commission, the Food and Drug Administration, the CDC, and
the USDA have developed a set of proposed voluntary principles that would guide industry
in marketing food to children.

In sum, there is consistent evidence that television advertising to children influences food
and beverage preferences, purchases, and consumption, and that the majority of such
advertising is for products suboptimal for health. On the basis of this evidence, restrictions
on such advertising would be effective at improving dietary behaviors in children (Table 8).
Television advertising has been studied most; somewhat less evidence exists for other types
of advertising and marketing.

Restrictions on Specific Dietary Factors: A growing number of city, regional, or national
policies aim to restrict levels in the food supply of certain dietary factors with adverse health
effects (Supplementary Table 12). For example, several nations, regions, and cities have
placed restrictions on the content of industrially produced trans fat in cooking oils or
foods.23:395 Analyses of foods before and after implementation of these restrictions have
demonstrated widespread compliance, with little evidence for adverse effects on food
availability, price, or quality.23:3% The effects of these relatively recent interventions on
clinical outcomes have not yet been assessed.

In Finland, a national multicomponent strategy to improve dietary habits was initiated in
1977, incorporating legislative restrictions on the maximum salt content of certain foods in
the 1990s and percentage of milk fat in whole and low-fat milk in the 1980s and 1990s.59.60
Other intervention components included media and education, voluntary agreements with
industry, modifications to taxation and subsidy policies for several foods, and government-
supported programs to increase production and consumption of fruits (see the corresponding
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relevant sections of this report for further details on these other interventions). The direct
restrictions on salt and milk-fat content were successfully implemented with good
compliance. From the 1970s to the late 1990s, mean daily salt consumption in Finland
declined from about 14 to 15 g in men (unknown in women) to about 11 g inmen and 7 g in
women; mean diastolic blood pressure declined by 5% in men and 13% in women; and
mean total blood cholesterol declined by almost 20%. Age-adjusted CHD mortality
decreased by 65%, with about three quarters of this decrease estimated to be related to
improvements in population risk factors rather than medical treatments.>%:6% Given the
sustained multicomponent nature of the overall intervention, the health effects of the direct
restrictions on salt and milk fat were not separately assessed.

In Mauritius, a national multicomponent intervention program was instituted in 1987 to
improve population lifestyle-related risk factors.3% This program included a regulatory
policy for general cooking oil to limit the content of palm oil and replace it with soybean oil.
On the basis of serial cross-sectional surveys, this policy is estimated to have reduced
consumption of saturated fat by about 3.5% energy and increased consumption of
polyunsaturated fat by about 5.5% energy by 1992. In those 5 years, mean population total
cholesterol concentrations fell by 0.79 mmol/L in men and 0.82 mmol/L in women (P<0.001
each). The cooking oil-related decrease in saturated fat and increase in polyunsaturated fat
explained about half of this decline in both men and women.

In sum, these quasi-experimental experiences demonstrate that regulatory policies to reduce
particular nutrients in foods are highly effective for improving population dietary habits
(Table 8).

Mandates on Specific Dietary Factors: In addition to restrictions on consumption of less
healthful foods, policies and legislation can be implemented to mandate increased
availability of healthier dietary options. For example, the Mauritius policy intervention
included not only limits on palm oil but also increases in soybean oil as its replacement.39
The resulting increases in healthful polyunsaturated fat contributed to the substantial
population improvements in blood cholesterol levels.3%

Otherwise relatively limited evidence was identified on policy or legislative mandates to
increase the production or availability of more healthful foods. As described in the section
“Agricultural Policy,” the modification of Finnish taxation policies successfully encouraged
production of mixed vegetable-oil and light spreads and greater production of lean meats
and protein. The national Berry and Vegetable Project successfully increased local healthy
crops.>2:60 However, these interventions were not direct mandates but changes in taxation,
subsidies, and agricultural policies to support and encourage dietary changes.

In sum, the use of mandates to increase consumption of healthful foods appears to be a
potentially promising strategy, but further research and evidence are required (Table 8).

Direct Restrictions and Mandates: Physical Activity—Regulation of physical
activity through legislation offers a unique challenge, especially when contrasted with that
of smoking. Smoking, a negative health behavior, is susceptible to direct regulatory
approaches, whereas physical inactivity, which is the lack of a healthy behavior, renders
legislative approaches much more challenging. It is hard to enforce individuals’
participation in a positive health behavior. Therefore, most direct regulatory approaches to
encouraging physical activity operate through changes in the built environment, worksite
wellness programs, financial incentives, or transportation policies.397:39 These various
approaches are addressed in other sections of this report and have been summarized in other
reviews.36:399 Multiple population strategies are often employed simultaneously and in
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settings in which randomized controlled experiments are not practical; thus, quantifying the
independent effects of different approaches is challenging. For all of these reasons, there is
little evidence for the effectiveness of direct restrictions or mandates to increase physical
activity. Evidence is just now being developed at some state and local levels.%0

The promulgation by any country of specific national guidelines for physical activity modes
and amounts does not mandate physical activity but could still be considered a policy
intervention if such guidelines were subsequently referenced and addressed in other
legislative initiatives that affect physical activity, such as legislation dealing with schools
and workplaces, transportation funding, the built environment, and regulation of public
lands, among others. For example, the US Dietary Guidelines for Americans directly inform
the nutrition standards for foods and beverages served at schools, jails, and government
workplaces. Consequently, the development of the first Physical Activity Guidelines for
Americans in 2008% may represent the beginning of incorporation of physical activity
guidelines into US federal policy. School-based mandates, such as requiring minimum time
in PE classes or, for younger children, recess and play time, are discussed in the section
“School and Workplace Approaches.”

In sum, consensus opinion from the writing group and others suggests that specific national
guidelines can improve population physical activity by influencing subsequent policy and
legislation, but further research and evidence are required (Table 8).

Direct Restrictions and Mandates: Smoking

Community Restrictions on Smoking in Public Places: Community smoking restrictions
prohibit smoking in some or all public places in a geographic locality, with 1 specific aim
being to reduce exposure to secondhand smoke among nonsmokers. Several quasi-
experimental studies have evaluated the health effects of such bans, comparing community
rates of relevant disease rates or hospitalizations in time periods before versus after the ban
and/or parallel assessments of disease rates in a nearby locality without a smoking ban
(Supplementary Table 13). Most studies were ecological, evaluating overall rates of
exposure and events in the population rather than how individual exposures are related to
particular coronary events. Durations of follow-up from implementation of the ban to
assessment of post-ban end points varied across studies from 0.2 to 3.0 years.

A 2009 IOM review of community smoking bans found consistent and substantial
reductions in markers of tobacco-generated air pollution and particulate matter in places in
which smoking was banned.#1 The IOM report also found substantial evidence that
smoking bans were effective in reducing coronary events, based on critical reviews of 11
quasi-experimental studies that examined smoking bans and changes in acute coronary
events.402-412 A studies demonstrated reductions in coronary event rates, with decreases
ranging from ~6% to 47%. Additionally, in 1 locality in which the ban was revoked, a
subsequent increase in coronary events was seen. In studies that evaluated coronary rates
separately for smokers versus nonsmokers, reductions were demonstrated in both groups,
consistent with the benefits of reduced exposure to secondhand smoke among nonsmokers.

In 2 separate meta-analyses of these studies, the pooled relative reduction in acute coronary
events was 17% (95% Cl, 8%, 25%).413414 The largest relative risk reductions were seen
among younger persons and nonsmokers. Meta-regression suggested that benefits increased
over time, with larger reductions in coronary events seen with longer durations of follow-up
after the smoking ban was instituted.413

Since these reviews, 4 new reports of the effects of smoking bans on cardiovascular and
respiratory conditions have been published, all demonstrating reductions in cardiovascular
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and/or respiratory events following smoking bans.#15-418 Herman et al studied Arizona’s
May 2007 statewide smoking ban, which prohibited smoking in most enclosed public places
and places of employment, in relation to rate of hospital admissions from January 2004 to
May 2008, stratified by the county-specific presence or absence of preexisting smoking bans
to separate the effects of the ban from temporal trends.#1> When counties with no prior bans
were compared with those with prior bans, Herman found that those with no prior bans
experienced significant reductions in hospital admissions for conditions directly affected by
secondhand smoke, including acute myocardial infarction (MI) (13%), angina (33%), stroke
(14%), and asthma (22%). No significant differences were seen for control conditions such
as appendicitis, kidney stones, acute cholecystitis, and ulcers, each of which were not
expected to be affected by the smoking ban. Trachsel et al found a 22% lower rate of
incident acute MI in the year following the March 1, 2008, smoking ban in public buildings
in the Swiss canton of Graubiinden, compared with the prior 2 years.*16 Graubiinden had a
stable population of /100,000 in these years but also had a large transient tourist
population. Rates in both residents and nonresidents were lower, suggesting a short-term
benefit of the smoking ban.

Naiman et al evaluated hospital admission rates for multiple smoking-related conditions,
including acute MI, angina, stroke, asthma, chronic obstructive pulmonary disease, and
pneumonia/bronchitis, from January 1996, 3 years before initial implementation of a
smoking ban in restaurants and related settings in Toronto, Ontario, Canada, to March 2006,
2 years after the last phase was implemented.41’ Rates of cardiovascular conditions
decreased by 39% and admissions for respiratory conditions decreased by 33%; no changes
were observed in control cities or control end points. The reductions in disease end points
occurred during the ban period related to restaurant settings. Dove et al evaluated rates of
fatal MI before and after implementation of a comprehensive smoke-free workplace law in
Massachusetts in July 2004, stratified by cities/towns with and without previous local
smoking bans from 1999 through 2006.418 MI mortality rates decreased by 9.2% after
implementation of the law in cities and towns with no prior local smoking ban, with a
smaller, not statistically significant decrease in localities that did have a prior ban. The effect
of the statewide ban on MI mortality was larger (—18.6%; P<0.001) after the first year of
implementation.

Interestingly, in several studies, variability in the extent of reductions in coronary events was
explained by different levels of preexisting partial bans. Before the total public ban, different
localities in these areas had particular configurations of prior legislation, including
preexisting less-restrictive bans, different venues covered by the bans (such as offices, other
workplaces, restaurants, or bars), and varying levels of compliance with and enforcement of
the bans. These preexisting partial bans would attenuate the full effects of reduced smoking
exposure due to community bans.

In all these studies, factors associated with the indoor smoking ban, such as related media
reports or outreach efforts, were difficult or impossible to separate from the impact of the
ban itself.401.412:413 The effects of smoking bans may also influence or be synergistic with
other cessation efforts. For example, Italian smokers who attempted cessation through group
counseling or use of bupropion were more successful after a community smoking ban was
instituted than their counterparts who participated in such cessation efforts before the
ban.#19 A smoking ban may also encourage other health-promoting actions, such as persons
initiating an indoor smoking ban at home or quitting smoking. The combination of such
effects may contribute to the full benefits of a smoking ban, such as reduced hospitalizations
for childhood asthma?®20 and reduced occurrence of disease conditions in younger and more
recent smokers.#21 Considerations of the best methods for modeling the different causal
pathways that influence the total effects of smoking bans are ongoing.401:422
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Economic arguments against smoking restrictions, ie, that such bans hurt certain businesses
that cater to smokers, are not well substantiated in prospective studies. In 1 analysis,
although some businesses did have to change their business plans, overall bar and restaurant
revenue was not reduced and may even have increased after a smoking ban was
implemented.#23 Such findings may be intuitive given that in many countries the majority of
people do not smoke. Smoking bans also reduce cleaning costs and employee medical
costs,11 providing further economic incentives to businesses to support such bans.

In sum, the studies reviewed in the IOM report401 and recent meta-analyses,*12:413 in
combination with several other more recent studies, provide convincing evidence that
community smoking bans reduce rates of cardiovascular and smoking-related respiratory
events, at least partly through lower exposure to secondhand smoke and possibly other
concomitant effects (Table 8). The pooled analysis suggests a substantial overall pooled
effect that increases over time.413

Workplace-Based Restrictions on Smoking: Several studies have evaluated the effects of
workplace-specific smoking restrictions (Supplementary Table 13). In a systematic review
and meta-analysis including 26 quasi-experimental studies, the implementation of a smoke-
free workplace policy was associated with pooled reductions in absolute smoking prevalence
of 3.8% (95% Cl, 2.8%, 4.7%) and in cigarette consumption among smokers of 3.1
cigarettes per day (2.4, 3.8).424 Overall, smoke-free workplace policies were associated with
a 29% reduction (11%, 53%) in total cigarettes smoked. Studies with either self-reported
(N=3) or biochemical (N=3) measures of exposure to secondhand smoke all found
significant reductions in environmental tobacco smoke after implementation of a smoke-free
policy. A more recent systematic review that included 37 studies, including 13 quasi-
experimental studies, demonstrated similar results, with smoke-free workplace (majority of
studies) or smoke-free community (some studies) policies linked to reduced prevalence of
active smoking, more attempts to quit and higher quit rates, and fewer overall cigarettes
smoked per day.#2> Some limited evidence suggests that the effects of smoke-free
workplace policies may be larger in men than in women and among persons with greater
education, but favorable effects were generally seen in all groups studied.426-432

Similarly, in a prospective analysis of employees at worksites in 20 US and Canadian cities
between 1993 and 2001, people who worked in places that changed to or maintained smoke-
free policies were 1.9 times more likely to quit (OR=1.92; 95% Cl, 1.11, 3.32), and
continuing smokers decreased their average daily consumption by 2.57 cigarettes per day
compared with people whose worksites did not have a smoke-free policy.#33 These
associations were strongest in worksites that had smoke-free policies in place in both 1993
and 2001. Similar findings were seen in analyses of smoking cessation rates in US hospitals
that instituted smoke-free policies, compared with rates before the ban*3* or with
workplaces without smoke-free policies in the same communities.#3® In cross-sectional
analyses in Japan, the United States, and Switzerland, employees at sites with more
restrictive smoke-free policies were less likely to be current smokers and, when assessed,
smoked fewer cigarettes per day if they were still active smokers.436-438 Similar findings
have been seen in cross-sectional studies among teenage workers in worksites.439

Smoke-free workplace policies have also been associated with lower exposure to
secondhand smoke. Among worksites that are not fully smoke-free, the designation of
specific smoking areas is associated with fewer cigarettes smoked by smokers and less
exposure to secondhand smoke among nonsmokers. For instance, in the prospective analysis
of US and Canadian worksites, in those that were not smoke-free but had designated
smoking areas, employees consumed 2.22 fewer cigarettes per day, compared with
employees in worksites with no smoking restrictions.#33 In a cross-sectional study in
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Massachusetts, compared with employees in smoke-free worksites, those in worksites with
designated smoking areas had a 2.9-fold higher odds (95% ClI, 2.4, 3.5) of being exposed to
secondhand smoke and were exposed 1.7 times longer (95% Cl, 1.4, 2.2); employees in
worksites where smoking was permitted had a 10.3-fold higher odds (95% Cl, 6.7, 15.9) of
being exposed to secondhand smoke and were exposed 6.34 times longer (95% Cl, 4.37,
9.21).440 ower exposure to secondhand smoke was also reported by employees of
worksites with smoke-free policies in US, Swiss, and Chinese studies, compared with
worksites without such policies.#34:438:441

As seen with community-level smoking restrictions, worksite-based restrictions can be
synergistic with other cessation efforts. Following the extension of a smoke-free indoor
policy to include outdoor spaces at 1 worksite, participants who enrolled in smoking
cessation programs had higher 6-month quit rates after the extension (52.4%) than before
(43.0%); post-ban participants were 80% less likely to relapse than pre-ban participants, and
nonquitters decreased their consumption by 6.6 cigarettes per day, a 39% decrease.*42

In sum, full smoke-free policies at the workplace are consistently linked with increased
smoking cessation, fewer cigarettes consumed among those who continue to smoke, and
decreased exposure to secondhand smoke (Table 8). Partial policies, such as designated
smoking areas, are consistently linked with fewer cigarettes smoked by active smokers and
less exposure to secondhand smoke among nonsmokers. A 2009 AHA policy statement
supports these conclusions and advocates for comprehensive smoke-free laws for all
workplaces and public environments.#43

School-Based Restrictions on Smoking: Several studies have evaluated the potential
influence of campus smoking restrictions as well as enforcement of such restrictions on
smoking among students (Supplementary Table 13). In some, but not other, cross-sectional
observational studies, students at schools with stronger policies restricting tobacco use were
less likely to be current smokers.210:444-449 A [imited number of quasi-experimental
evaluations with only short-term (1 to 4 months) follow-up demonstrated mixed findings,
with no consistent evidence for the effects of campus smoking restrictions on active
smoking or cessation,450.451

In contrast to studies assessing the presence of anti-tobacco policies, cross-sectional
observational studies evaluating the level of enforcement of these policies more consistently
found links between stronger enforcement and lower rates of smoking among
students.210:452-458 |nterestingly, in some studies, teachers’ smoking behaviors on school
grounds were also strongly linked (2- to 5-fold relation) to students’ smoking.446.447

In sum, there is mixed evidence for the effectiveness of school-based smoking restrictions
on reducing smoking, and further investigation is required (Table 8).

Residence-Based Restrictions on Smoking: In recent systematic reviews of multiple cross-
sectional as well as longitudinal studies, residence smoking restrictions were strongly and
consistently linked to lower smoking prevalence, lower average cigarette consumption
among smokers, higher rates of cessation attempts, and lower rates of relapse in adults; less
smoking and progression to experimentation in children; and less exposure to secondhand
smoke in children*>%-461 (Supplementary Table 13). The magnitude of the relation observed
was often very large, including >2-fold differences in many of these associations. The
results of most individual studies support the findings of these systematic
reviews.439:452,462-469 |y addition to detached homes, multiunit housing may be a
reasonable target for smoking restrictions to reduce secondhand smoke exposure,79-473 byt
the writing group did not identify studies evaluating the effectiveness of such interventions.
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In sum, the evidence supports the effectiveness of residence-based smoking restrictions for
reducing smoking (Table 8).

Restrictions on Advertising and Promotion: The powerful effects of tobacco advertising
and promotion on consumer behavior are well documented, particularly among children and
adolescents.22:474-478 | |ongitudinal studies, exposure to tobacco marketing is consistently
related to positive attitudes and beliefs about tobacco use, experimenting with cigarettes, and
becoming a smoker, with a dose-response relation between extent of exposure to marketing
and risk. These effects are seen with both traditional marketing approaches and other
exposures, such as point-of-sale promotion (which represents a substantial proportion of
tobacco industries’ marketing budgets in many localities), as well as pro-tobacco depictions
in films, television shows, and gaming videos. Similar findings are seen across a range of
cultural and socioeconomic backgrounds.

On the basis of these well-established relationships, restrictions on advertising and
marketing of tobacco products to youth have been a mainstay of anti-tobacco efforts.#’ In
general, such restrictions have been implemented as part of multicomponent strategies to
reduce smoking, so that the independent magnitude of their effects is difficult to quantify
directly. Overall, the clear impact of advertising on tobacco-related attitudes and
behaviors?2:474-478 provides robust evidence that the absence or limitation of such
influences reduces their pro-tobacco effects in youth. Because the tobacco industry has
become highly skilled at exploiting multiple potential traditional and nontraditional avenues
for marketing, more complete advertising and promotional bans are more successful than
partial restrictions in both developed and developing countries.4”9:480 On the basis of this
body of convincing evidence, the Framework Convention on Tobacco Control has called for
comprehensive bans on tobacco advertising in all nations.80 A review of internal industry
documents, trade publications, published research, and government reports indicates that
cigarette packs themselves would remain a key promotional vehicle following such
advertising bans, and the mandating of plain packaging of all tobacco products has been
recommended.*81

In sum, there is consistent evidence to support the effectiveness of restrictions on advertising
and marketing of tobacco products for reducing tobacco use (Table 8).

Healthcare Systems Approaches

Although a complete systematic review of healthcare systems interventions to improve
lifestyle was beyond the scope of this report, the writing group reviewed key evidence for
potential effective strategies. A 2010 AHA Scientific Statement provides a strong evidence
base for effective behavioral change strategies at the healthcare level.16 Several approaches
have been effective, including (1) individual-oriented sessions to assess readiness for
behavior change, collaboratively identify goals, and develop plans to achieve these goals;
(2) a focus on specific, proximal goals for targeted behaviors; (3) self-monitoring with oral,
written, and/or electronic feedback; (4) group sessions for peer support, group problem
solving, and skill development for behavior change; and (5) trained motivational
interviewing when persons are ambivalent about change.36:413 Focused behavior change
goals are most effective.16:36 Thus, clinical providers should work with patients to help
prioritize a limited set of relevant food and activity habits and, for smokers, tobacco
reduction and cessation goals.348482 The use of multiple educational techniques, including
live and media presentations, can improve healthcare provider knowledge about and use of
behavioral change.#83 Helpful supplementary approaches for patients include long-term
support from family, peers, or community programs, particularly after the initial months,
when adherence can wane, and use of electronic feedback.413:484:485
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Several aspects of healthcare systems can influence and foster these evidence-based
behavior change strategies. First, medical training across all levels should incorporate and
prioritize education for care providers in these strategies. Healthcare systems should also
develop and promote efficient telephone or electronic approaches to monitor diet quality,
physical activity, adiposity, and smoking; to schedule and track regular individual or group
visits for education and behavioral support; and to provide individualized feedback to
patients on their efforts to change behaviors.#86-488 Importantly, healthcare systems should
also restructure quality benchmarks and reimbursement guidelines to include specific focus
on health behaviors, including dietary quality and physical activity.486-488

Whereas relatively few healthcare systems changes have focused on diet or physical activity,
several approaches are being initiated for tobacco and obesity control. For instance, many
electronic medical records systems have fields for tobacco use and body weight, although
consistency and accuracy of their use remains variable. In addition, in 2003, the US Centers
for Medicare and Medicaid Services guidelines for pneumonia, heart failure, and Ml
admissions began to require smoking cessation counseling as a performance measure for
reimbursement.#89 The Joint Commission on Accreditation of Healthcare Organizations then
added smoking cessation counseling as a criterion for excellence, and the combined quality
measure went into effect in January 2005. These measures were successful in increasing
counseling,#90 although the effects on tobacco use have not been well studied. One
retrospective analysis of 889 consecutive smokers treated for acute Ml at 19 US hospitals in
2003-2004 did not find higher smoking cessation rates at 1 year in patients who met the
Centers for Medicare and Medicaid Services documentation requirement for counseling
compared with those without this documentation.91 Recently, the Joint Commission
announced plans for a requirement to assess smoking and offer cessation counseling to all
hospitalized patients.492

In sum, specific changes in healthcare systems can be a crucial complement to other
population behavior change approaches. These include changes in systems for medical
training, electronic medical records, structuring of individual and group visits, patient and
provider feedback, quality benchmarks, and reimbursement guidelines.

Surveillance and Monitoring Systems for Informing and Evaluating Population Strategies

Several national and subnational surveillance systems currently exist for monitoring lifestyle
habits and related health outcomes in the United States (Supplementary Table 14). Many are
coordinated and led by the CDC, for which public health surveillance is a key role; other
federal and state agencies also perform surveillance. Examples of different surveillance
methodologies for lifestyle factors include telephone-based surveys of adults (eg, the
BRFSS, the American Time Use Survey), household studies conducted with questionnaires
or face-to-face interviews (eg, the National Health Interview Study), and many that try to
reach children and are often conducted in schools (eg, the National Youth Tobacco Survey,
the School Health Policies and Programs Study). Some surveillance methods, such as
NHANES or the Canadian Health Measures Survey, also capture extensive clinical and
laboratory data. NHANES, for example, measures levels of cotinine, a biomarker of nicotine
exposure, in a nationally representative sample of smokers, including oversampling of
blacks and Mexican Americans. Cotinine measurements made in successive years are used
to assess longitudinal trends in both intensity of smoking and exposure to secondhand
smoke. International surveillance methods of behavioral data are slowly growing, typically
based on cooperation between government agencies in different countries or coordinated by
international agencies such as the WHO. Examples include the Global Youth Tobacco
Surveillance system and the WHO STEPwise approach to Surveillance surveys
(www.who.int/chp/steps/en/). Effective behavioral surveillance systems should include at
least the following characteristics:
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»  Standardized, validated metrics and surrogate markers that include prevalence,
incidence, marketing/countermarketing strategies, clinical practice guidelines, and/
or environmental changes relating to dietary habits, physical activity, and tobacco
use

» Repeated longitudinal assessments conducted at regular intervals with consistent
methods

« Assessment of trends in both the overall population and certain subgroups,
especially at-risk populations

» Data collection at national, state, and local levels as appropriate

»  Methods to minimize unnecessary duplication with other ongoing surveillance
efforts

Overall, adequate surveillance and monitoring systems are essential to understand and select
appropriate metrics of health behaviors to follow over time; to inform the design of
population-level programs to improve these behaviors; to monitor the effects of
implemented policies; and to elucidate gaps and barriers in our knowledge and methods.
Quantifying the current distributions of behaviors, risk factors, diseases, and their correlates
and determinants in the overall population and in more vulnerable subpopulations is
necessary for informed selection of specific targets for intervention and for reducing
disparities. Quantifying changes and trends over time is necessary to evaluate the impact of
interventions on behaviors and related health outcomes.

Gaps in Current Diet, Physical Activity, and Tobacco Surveillance—For most
lifestyle behaviors, surveillance is generally self-reported. There are limitations to such data,
including under- or overreporting, gaps in memory or recall, or self-bias. More objective
measures, such as biomarkers of some dietary habits; pedometer or accelerometer data for
physical activity; or plasma, saliva, or urine cotinine levels for smoking are helpful and
should be added whenever possible to provide more precise estimations of these behaviors.
Conversely, even self-reported dietary activity, physical activity, and tobacco use data are
consistently linked to disease risk in numerous studies, and thus self-reported data obtained
via standardized, validated questionnaires are a useful mainstay for simple, effective, and
cost-efficient surveillance methods.

Tobacco use surveillance methods have improved over time and can be relatively
comprehensive, including monitoring of tobacco-related behaviors, prevalence, biomarkers
of exposure, attitudes, health outcomes, and policies, as well as marketing and its impact on
consumer behavior. Some approaches also capture exposure to secondhand tobacco smoke,
existing school curriculum and policies, worksite smoking policies and practices, local
community ordinances related to tobacco use and indoor air quality, and prevention policies
to advise smokers to quit in the healthcare setting. In the United States, improvements in
tobacco surveillance have informed and driven successful, comprehensive tobacco control
and prevention policy in recent decades.

In comparison, current methods for monitoring dietary and physical activity habits and
related policies, marketing, and practices are relatively crude.493 Several national health
surveys capture no diet or physical activity measures (Supplementary Table 14).4%4 Even for
those that do, the diversity of exposures makes both dietary and physical activity
surveillance more challenging than for tobacco. In the United States, for example, labeled
food products comprise up to 600,000 unique UPCs (universal product codes), even after
excluding products purchased in small amounts.4%5 This complexity is increased by
continual reformulation of products by the food industry, which reformulates foods more
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frequently (eg, ~75,000 products every 2 years) than they are measured.*%> The number and
diversity of restaurant and other prepared foods add further to the challenge. Many metrics
of dietary quality are also not standardized, including, for example, carbohydrate quality (eg,
what is the best metric to assess if a product is “whole grain”) or added sugars (eg, ~11% of
all US foods/beverages contain fruit juice concentrate as a sweetener, but this is not
measured as an “added sugar”). Other limitations of current diet surveillance methods are an
inability to link consumption choices systematically with food programs, environmental
determinants such as food access, policy changes such as shifts in the Supplemental
Nutrition Assistance Program, or economic factors such as income and types of
employment.493496 More systematic data are also needed on prices and yield of key foods,
such as fruits and vegetables, to provide robust data for guiding agricultural policy.
Similarly, many surveillance systems capture only certain types of physical activity, such as
leisure-time activity and exercise. Other relevant activities are often not assessed, including
commuting activity, work activity, total activity (ie, all movements incorporated into
activities of daily living), and sedentary activity (eg, TV viewing; other screen time; time
spent sitting at work, school, or home).

Innovative methods for incorporating diet, physical activity, and related policy metrics into
existing survey systems should also be considered. For example, the USDA collects a
national farmers’ market manager survey that could include more surveillance data related
to both policies and health. Similarly, economic development projects that support
supermarkets or grocery stores could include collection of health-related metrics in stores
and communities. As recently reviewed by the AHA, several states are implementing new
methods for BMI surveillance in children, such as through school immunization records or
during wellness visits to the doctor.#43 Such programs can implement BMI surveillance
(more widely accepted) or BMI assessment and reporting, ie, identification of children who
are overweight or obese, followed by notification of their parents (more controversial). To
increase impact, such surveillance should be reported in an aggregate manner to the state
Department of Health so that progress can be tracked and ideally passed on to a national
database.

A major gap in surveillance is the absence of systematic collation, monitoring, and
evaluation of behavior change policies themselves. Such surveillance should occur at local,
regional, and national levels and include proposed programs, enactment, implementation,
costs, sustainability, reach over time, and, of course, effectiveness.

Recommendations for Use of Current Surveillance Programs—Despite these
limitations, current surveillance systems can provide useful information to evaluate the
impact of population-level strategies on behavior change, risk factors, and chronic disease,
and whether policies have a similar or different impact on particularly vulnerable
populations. In the United States, for example, prevalence data from the BRFSS and the
National Youth Tobacco Survey have been helpful for determining the impact of raising
tobacco excise taxes on tobacco use, especially in youth. NHANES has documented
progress in reducing population exposure to secondhand smoke. Local NHANES data could
be used to measure urinary sodium levels to assess the impact of sodium reduction in the
food supply. The AHA is using NHANES data to monitor progress toward dietary, physical
activity, and tobacco goals for achieving cardiovascular health.3> Globally, the WHO STEP
data have been important for estimating the impact of low fruit and vegetable consumption
on mortality in both developed and developing nations.13 On the other hand, national-,
state-, or even county-level surveillance data may not indicate the effectiveness of some
community-based efforts, such as in cities, communities, schools, or workplaces. Local data
collection will be crucial in such circumstances. As population strategies increasingly focus
on diet, physical activity, and tobacco use, it will be important to identify how current
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surveillance systems can inform the effectiveness of such policies and, importantly, refine
these surveillance systems over time to help prioritize population approaches and maximize
their impact.

RESEARCH GAPS

Several key research gaps were identified. Several particular multicomponent strategies
appear promising but require further investigation to confirm effectiveness, such as
combining sustained, focused media/education campaigns with local-environment changes
to improve physical activity; and combining simple labels/icons with local-environment
changes (eg, changes in availability) to improve diet. Results of worksite-based
interventions to increase physical activity (eg, by altering the physical environment for use
of stairs, setting aside work time for exercise, encouraging walking, or adding a worksite
fitness center) are also encouraging but based on a small number of studies.

Additional research is also needed on the effects of several financial and economic
strategies. The effects of long-term individual financial incentives and penalties (eg, based
on insurance rates) require further study with more robust designs that assess discrete levels
and types of incentives, minimize confounding intervention components, and are of
sufficient duration to assess sustainability. Similarly, the effects of financial and regulatory
requirements on healthcare systems to promote healthy behaviors need more rigorous study.
The long-term effects of both small and larger changes in food and beverage pricing on
dietary behavior also warrant further investigation, including the potential for unintended
consequences on consumption of substitutes and complements for these foods/beverages.

The writing group found a large and rapidly growing number of studies assessing how
altering the local community environment may influence diet and physical activity. Several
facets of the environment appear promising for interventions, but wide variations in
definitions and methods for assessment of environmental exposure, behavioral outcome, and
potential confounding variables, as well as in analysis methods, limit the ability to pool or
compare results across studies. Better standardization of these methods is needed.
Additionally, nearly all of these studies were cross-sectional, limiting inference about the
direction of the association: for example, rather than the environment affecting behavior,
people may choose to live in neighborhoods having or not having certain characteristics
based on their own behavior preferences, or the average preferences of residents in a
neighborhood may influence the environment (eg, the types of stores that open and are
successful). Thus, more longitudinal and quasi-experimental studies of the local
environment and lifestyle are essential.

Major gaps have been identified in the strength of evidence for the effectiveness of several
types of interventions and policies that are currently being implemented to improve lifestyle
or related health outcomes. These included, for example, the use of front-of-pack labels or
icons on packaged foods or menu labeling in restaurants; sustained individual financial
disincentives, such as differences in insurance rates, for poor lifestyle; business tax
incentives for comprehensive worksite wellness programs; and mandating of an increased
number of PE classes led by trained PE teachers at schools. The implementation of policy-
level strategies does not always require perfect evidence: risks versus benefits and
associated costs and alternative approaches may warrant implementation even without
strong evidence. Nonetheless, these findings highlight the need for integrated rigorous
evaluation of the impact of these policies on targeted behaviors and health outcomes as they
are implemented in practice.

For many interventions, there was limited and/or inconsistent evidence to evaluate the
potential heterogeneity of effects, eg, depending on the population (children, adults, specific
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vulnerable subgroups, etc) or level of intervention (local, state, federal). For some strategies,
such as media and education campaigns or labeling and information approaches, a few
studies suggested less effectiveness or awareness in lower education or minority subgroups,
but others did not. In contrast, for other strategies, such as taxation or subsidies, more
consistent evidence suggested stronger effects in youth, lower income, or disadvantaged
populations. Similarly, local environmental strategies appeared to hold particular promise in
disadvantaged subgroups, largely based on greater potential for improving the environment
in such neighborhoods; however, nearly all studies were cross-sectional, limiting inference
about the effectiveness of such approaches in any population. Direct restrictions and
mandates appear especially promising for influencing the entire population and even
reducing disparities, given that their targets (eg, excess intake of unhealthy foods,
insufficient intake of healthy foods, tobacco use) are often concentrated in disadvantaged
subgroups. Further investigation of the potential heterogeneity for each of these strategies is
needed, in particular because identified heterogeneity could be useful, for example, to select
interventions with stronger effects in vulnerable subpopulations.

For some approaches, such as labeling/information and school and workplace strategies, the
long-term sustainability of consequent behavior changes was not well-established. The
effectiveness of many individual-based (eg, clinical) behavior change strategies are known
to wane over time when the intervention ceases.1® This also appeared to be true for many
types of population-based interventions, such as media or education approaches, for which
sustained population responses required ongoing educational efforts. On the other hand, an
advantage of many of the identified population-based strategies was their potential for
inherent sustainability, for example by altering the physical environment, pricing or
availability of products, or legal or social acceptance of specific products or behaviors.

Finally, although much can be done with current national and international surveillance
systems, the writing group identified the need for further improvements, especially for
dietary, physical activity, and sedentary behaviors, to better capture these lifestyle factors
and also their relevant determinants, such as policies, environmental correlates, and industry
practices.

CONCLUSIONS

This systematic review identified and graded a range of evidence-based population-based
strategies to effectively promote lifestyle change. The findings inform potential partnerships
and strategies to successfully address suboptimal diet, inactivity, and smoking, which are
each major preventable causes of poor health globally. New strategic initiatives and
partnerships are needed to translate this evidence into action.
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Acknowledgments

We are grateful to Jennifer Fleming, MS, RD; Lindsay Greiner, RD; Fadar Otite, MD, MPH; and Namasha
Schelling, BS, for assistance with literature searches, data summaries, and citation management during the
preparation of this manuscript. We thank Simon Capewell, DSc, and Karen Glanz, PhD, MPH, for their review and
helpful comments on an earlier version of this manuscript, as well as the 4 peer reviewers of this manuscript for
their insightful comments and suggestions during the peer review process.

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

References
1.

10

11.

12.

13.

14.

15.

16.

Page 53

Mathers CD, Loncar D. Projections of global mortality and burden of disease from 2002 to 2030.
PLo0S Med. 2006; 3:e442. [PubMed: 17132052]

. Institute of Medicine. Promoting Cardiovascular Health in the Developing World: A Critical

Challenge to Achieve Global Health. Washington, DC: The National Academies Press; 2010.

. Lloyd-Jones DM, Hong Y, Labarthe D, Mozaffarian D, Appel LJ, Van Horn L, Greenlund K,

Daniels S, Nichol G, Tomaselli GF, Arnett DK, Fonarow GC, Ho PM, Lauer MS, Masoudi FA,
Robertson RM, Roger V, Schwamm LH, Sorlie P, Yancy CW, Rosamond WD. Defining and setting
national goals for cardiovascular health promotion and disease reduction: the American Heart
Association’s strategic impact goal through 2020 and beyond. Circulation. 2010; 121:586-613.
[PubMed: 20089546]

. Danaei G, Ding EL, Mozaffarian D, Taylor B, Rehm J, Murray CJ, Ezzati M. The preventable

causes of death in the United States: comparative risk assessment of dietary, lifestyle, and metabolic
risk factors. PLoS Med. 2009; 6:¢1000058. [PubMed: 19399161]

. Roger VL, Go AS, Lloyd-Jones DM, Adams RJ, Berry JD, Brown TM, Carnethon MR, Dai S, de

Simone G, Ford ES, Fox CS, Fullerton HJ, Gillespie C, Greenlund KJ, Hailpern SM, Heit JA, Ho
PM, Howard VJ, Kissela BM, Kittner SJ, Lackland DT, Lichtman JH, Lisabeth LD, Makuc DM,
Marcus GM, Marelli A, Matchar DB, McDermott MM, Meigs JB, Moy CS, Mozaffarian D,
Mussolino ME, Nichol G, Paynter NP, Rosamond WD, Sorlie PD, Stafford RS, Turan TN, Turner
MB, Wong ND, Wylie-Rosett J. Heart disease and stroke statistics--2011 update: a report from the
American Heart Association. Circulation. 2011; 123:e18-e209. [PubMed: 21160056]

. Folsom AR, Yatsuya H, Nettleton JA, Lutsey PL, Cushman M, Rosamond WD. Community

prevalence of ideal cardiovascular health, by the American Heart Association definition, and
relationship with cardiovascular disease incidence. J Am Coll Cardiol. 2011; 57:1690-1696.
[PubMed: 21492767]

. Popkin BM. Global nutrition dynamics: the world is shifting rapidly toward a diet linked with

noncommunicable diseases. Am J Clin Nutr. 2006; 84:289-298. [PubMed: 16895874]

. Mozaffarian D, Appel LJ, Van Horn L. Components of a cardioprotective diet: new insights.

Circulation. 2011; 123:2870-2891. [PubMed: 21690503]

. US Dept of Health and Human Services. 2008 Physical Activity Guidelines for Americans.

Washington, DC: US Dept of Health and Human Services; 2008.

. US Dept of Health and Human Services, Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health. The
Health Consequences of Smoking: A Report of the Surgeon General. Atlanta, GA: US Dept of
Health and Human Services; 2004.

US Dept of Health and Human Services, Centers for Disease Control and Prevention, Coordinating
Center for Health Promotion, National Center for Chronic Disease Prevention and Health
Promotion, Office on Smoking and Health. . The Health Consequences of Involuntary Exposure to
Tobacco Smoke: A Report of the Surgeon General. Atlanta, GA: US Dept of Health and Human
Services; 2006.

Mozaffarian D, Capewell S. United Nations’ dietary policies to prevent cardiovascular disease.
BMJ. 2011; 343:d5747. [PubMed: 21917832]

Ezzati M, Lopez AD, Rodgers A, Vander Hoorn S, Murray CJ. Selected major risk factors and
global and regional burden of disease. Lancet. 2002; 360:1347-1360. [PubMed: 12423980]

General Assembly of the United Nations. [Accessed June 25, 2012] High-level meeting on non-
communicable diseases. 2011. http://www.un.org/en/ga/president/65/issues/ncdiseases.shtml

Frieden TR, Berwick DM. The “Million Hearts” initiative--preventing heart attacks and strokes. N
Engl J Med. 2011; 365:e27. [PubMed: 21913835]

Artinian NT, Fletcher GF, Mozaffarian D, Kris-Etherton P, Van Horn L, Lichtenstein AH,
Kumanyika S, Kraus WE, Fleg JL, Redeker NS, Meininger JC, Banks J, Stuart-Shor EM, Fletcher
BJ, Miller TD, Hughes S, Braun LT, Kopin LA, Berra K, Hayman LL, Ewing LJ, Ades PA,
Durstine JL, Houston-Miller N, Burke LE. Interventions to promote physical activity and dietary
lifestyle changes for cardiovascular risk factor reduction in adults: a scientific statement from the
American Heart Association. Circulation. 2010; 122:406-441. [PubMed: 20625115]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.un.org/en/ga/president/65/issues/ncdiseases.shtml

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 54

Rose G. Sick individuals and sick populations. Int J Epidemiol. 1985; 14:32-38. [PubMed:
3872850]

Blackburn H. Population strategies of cardiovascular disease prevention: scientific base, rationale
and public health implications. Ann Med. 1989; 21:157-162. [PubMed: 2669850]

Kumanyika SK, Obarzanek E, Stettler N, Bell R, Field AE, Fortmann SP, Franklin BA, Gillman
MW, Lewis CE, Poston WC I, Stevens J, Hong Y. Population-based prevention of obesity: the
need for comprehensive promotion of healthful eating, physical activity, and energy balance: a
scientific statement from the American Heart Association Council on Epidemiology and
Prevention, Interdisciplinary Committee for Prevention (formerly the expert panel on population
and prevention science). Circulation. 2008; 118:428-464. [PubMed: 18591433]

Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, McQueen M, Budaj A, Pais P,
Varigos J, Lisheng L. Effect of potentially modifiable risk factors associated with myocardial
infarction in 52 countries (the INTERHEART study): case-control study. Lancet. 2004; 364:937-
952. [PubMed: 15364185]

National Institutes of Health. State-of-the-science conference statement: tobacco use: prevention,
cessation, and control. Ann Intern Med. 2006; 145:839-844. [PubMed: 16954353]

Institute of Medicine. Ending the Tobacco Problem: A Blueprint for the Nation. Washington, DC:
The National Academies Press; 2007.

Angell SY, Silver LD, Goldstein GP, Johnson CM, Deitcher DR, Frieden TR, Bassett MT.
Cholesterol control beyond the clinic: New York City’s trans fat restriction. Ann Intern Med.
2009; 151:129-134. [PubMed: 19620165]

He FJ, MacGregor GA. A comprehensive review on salt and health and current experience of
worldwide salt reduction programmes. J Hum Hypertens. 2009; 23:363-384. [PubMed: 19110538]
Matson-Koffman DM, Brownstein JN, Neiner JA, Greaney ML. A site-specific literature review of
policy and environmental interventions that promote physical activity and nutrition for
cardiovascular health: what works? Am J Health Promot. 2005; 19:167-193. [PubMed: 15693346]
Dietz WH, Benken DE, Hunter AS. Public health law and the prevention and control of obesity.
Milbank Q. 2009; 87:215-227. [PubMed: 19298421]

Lytle LA. Measuring the food environment: state of the science. Am J Prev Med. 2009; 36:S134—
S144. [PubMed: 19285204]

Sallis JF, Glanz K. Physical activity and food environments: solutions to the obesity epidemic.
Milbank Q. 2009; 87:123-154. [PubMed: 19298418]

Story M, Giles-Corti B, Yaroch AL, Cummins S, Frank LD, Huang TT, Lewis LB. Work group
IV: Future directions for measures of the food and physical activity environments. Am J Prev
Med. 2009; 36:5182-S188. [PubMed: 19285212]

Larson NI, Story MT, Nelson MC. Neighborhood environments: disparities in access to healthy
foods in the U.S. Am J Prev Med. 2009; 36:74-81. [PubMed: 18977112]

Powell LM, Chaloupka FJ. Food prices and obesity: evidence and policy implications for taxes and
subsidies. Milbank Q. 2009; 87:229-257. [PubMed: 19298422]

Harnack LJ, French SA. Effect of point-of-purchase calorie labeling on restaurant and cafeteria
food choices: a review of the literature. Int J Behav Nutr Phys Act. 2008; 5:51. [PubMed:
18950529]

Magnus A, Haby MM, Carter R, Swinburn B. The cost-effectiveness of removing television
advertising of high-fat and/or high-sugar food and beverages to Australian children. Int J Obes
(Lond). 2009; 33:1094-1102. [PubMed: 19652656]

Papadakis S, Moroz I. Population-level interventions for coronary heart disease prevention: what
have we learned since the North Karelia project? Curr Opin Cardiol. 2008; 23:452-461. [PubMed:
18670256]

Horowitz CR, Robinson M, Seifer S. Community-based participatory research from the margin to
the mainstream: are researchers prepared? Circulation. 2009; 119:2633-2642. [PubMed:
19451365]

World Health Organization. [Accessed December 28, 2010] Interventions on diet and physical
activity: what works. 2009. http://www.who.int/dietphysicalactivity/whatworks/en/index
Framework for program evaluation in public health. MMWR Recomm Rep. 1999; 48:1-40.

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.who.int/dietphysicalactivity/whatworks/en/index

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Page 55

Taylor-Powell, E.; Henert, E. [Accessed March 25, 2012] Developing a logic model: teaching and
training guide. 2008. http://www.worldbridgeresearch.com/files/
Logic_Models_Teaching_Manual.pdf

The Health Impact Project. [Accessed March 25, 2012] 2010. http://www.healthimpactproject.org/

Collins J, Koplan JP. Health impact assessment: a step toward health in all policies. JAMA. 2009;
302:315-317. [PubMed: 19602691]

US Dept of Agriculture. [Accessed March 25, 2012] Economic Research Service. 1999. http://
Www.ers.usda.gov

[Accessed March 25, 2012] State of the Plate: 2010 Study on America’s Consumption of Fruits &
Vegetables. http://www.pbhfoundation.org/pdfs/about/res/pbh_res/stateplate.pdf

Dixon H, Borland R, Segan C, Stafford H, Sindall C. Public reaction to Victoria’s “2 Fruit ‘n’ 5
Veg Every Day” campaign and reported consumption of fruit and vegetables. Prev Med. 1998;
27:572-582. [PubMed: 9672951]

Nishtar S, Mirza YA, Jehan S, Hadi Y, Badar A, Yusuf S, Shahab S. Newspaper articles as a tool
for cardiovascular prevention programs in a developing country. J Health Commun. 2004; 9:355-
369. [PubMed: 15371087]

Sanigorski AM, Bell AC, Kremer PJ, Cuttler R, Swinburn BA. Reducing unhealthy weight gain in
children through community capacity-building: results of a quasi-experimental intervention
program, Be Active Eat Well. Int J Obes. 2008; 32:1060-1067.

Kelder SH, Perry CL, Lytle LA, Klepp KI. Community-wide youth nutrition education: long-term
outcomes of the Minnesota Heart Health Program. Health Educ Res. 1995; 10:119-131. [PubMed:
10160226]

Croft JB, Temple SP, Lankenau B, Heath GW, Macera CA, Eaker ED, Wheeler FC. Community
intervention and trends in dietary fat consumption among black and white adults. J Am Diet
Assoc. 1994; 94:1284-1290. [PubMed: 7963173]

de Silva-Sanigorski AM, Bell AC, Kremer P, Nichols M, Crellin M, Smith M, Sharp S, de Groot F,
Carpenter L, Boak R, Robertson N, Swinburn BA. Reducing obesity in early childhood: results
from Romp & Chomp, an Australian community-wide intervention program. Am J Clin Nutr.
2010; 91:831-840. [PubMed: 20147472]

Farquhar JW, Fortmann SP, Flora JA, Taylor CB, Haskell WL, Williams PT, Maccoby N, Wood
PD. Effects of communitywide education on cardiovascular disease risk factors. The Stanford
Five-City Project. JAMA. 1990; 264:359-365. [PubMed: 2362332]

Glanz K, Hewitt AM, Rudd J. Consumer behavior and nutrition education: an integrative review. J
Nutr Educ. 1992; 24:267-277.

Connell D, Goldberg JP, Folta SC. An intervention to increase fruit and vegetable consumption
using audio communications: in-store public service announcements and audiotapes. J Health
Commun. 2001; 6:31-43. [PubMed: 11317422]

Wardle J, Rapoport L, Afuape T, Duman M. Mass education for obesity prevention: the
penetration of the BBC’s “Fighting Fat, Fighting Fit” campaign. Health Educ Res. 2001; 16:343-
355. [PubMed: 11497117]

Beaudoin CE, Fernandez C, Wall JL, Farley TA. Promoting healthy eating and physical activity:
short-term effects of a mass media campaign. Am J Prev Med. 2007; 32:217-223. [PubMed:
17236742]

Dunt D, Day N, Pirkis J. Evaluation of a community-based health promotion program supporting
public policy initiatives for a healthy diet. Health Promot Int. 1999; 14:317-327.

Reger B, Wootan MG, Booth-Butterfield S, Smith H. 1% or less: a community-based nutrition
campaign. Public Health Rep. 1998; 113:410-419. [PubMed: 9769765]

Miles A, Rapoport L, Wardle J, Afuape T, Duman M. Using the mass-media to target obesity: an
analysis of the characteristics and reported behaviour change of participants in the BBC’s
“Fighting Fat, Fighting Fit” campaign. Health Educ Res. 2001; 16:357-372. [PubMed: 11497118]

Lutz SF, Ammerman AS, Atwood JR, Campbell MK, DeVellis RF, Rosamond WD. Innovative
newsletter interventions improve fruit and vegetable consumption in healthy adults. J Am Diet
Assoc. 1999; 99:705-709. [PubMed: 10361533]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.worldbridgeresearch.com/files/Logic_Models_Teaching_Manual.pdf
http://www.worldbridgeresearch.com/files/Logic_Models_Teaching_Manual.pdf
http://www.healthimpactproject.org/
http://www.ers.usda.gov
http://www.ers.usda.gov
http://www.pbhfoundation.org/pdfs/about/res/pbh_res/stateplate.pdf

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Page 56

Tian HG, Guo ZY, Hu G, Yu SJ, Sun W, Pietinen P, Nissinen A. Changes in sodium intake and
blood pressure in a community-based intervention project in China. J Hum Hypertens. 1995;
9:959-968. [PubMed: 8746640]

Pekka P, Pirjo P, Ulla U. Influencing public nutrition for non-communicable disease prevention:
from community intervention to national programme--experiences from Finland. Public Health
Nutr. 2002; 5:245-251. [PubMed: 12027291]

Puska P, Stahl T. Health in all policies—the Finnish initiative: background, principles, and current
issues. Annu Rev Public Health. 2010; 31:315-328. [PubMed: 20070201]

Luepker RV, Rastam L, Hannan PJ, Murray DM, Gray C, Baker WL, Crow R, Jacobs DR Jr, Pirie
PL, Mascioli SR, Mittelmark MB, Blackburn H. Community education for cardiovascular disease
prevention. Morbidity and mortality results from the Minnesota Heart Health Program. Am J
Epidemiol. 1996; 144:351-362. [PubMed: 8712192]

Winkleby MA, Feldman HA, Murray DM. Joint analysis of three U.S. community intervention
trials for reduction of cardiovascular disease risk. J Clin Epidemiol. 1997; 50:645-658. [PubMed:
9250263]

Lefebvre RC, Lasater TM, Carleton RA, Peterson G. Theory and delivery of health programming
in the community: the Pawtucket Heart Health Program. Prev Med. 1987; 16:80-95. [PubMed:
3823012]

Bhalla V, Fong CW, Chew SK, Satku K. Changes in levels of major cardiovascular risk factors in
the multi-ethnic population in Singapore after 12 years of a national noncommunicable disease
intervention programme. Singapore Med J. 2006; 47:841-850. [PubMed: 16990958]

Dowse GK, Gareeboo H, Alberti KG, Zimmet P, Tuomilehto J, Purran A, Fareed D, Chitson P,
Collins VR. Changes in population cholesterol concentrations and other cardiovascular risk factor
levels after five years of the non-communicable disease intervention programme in Mauritius.
Mauritius Non-communicable Disease Study Group. BMJ. 1995; 311:1255-1259. [PubMed:
7496233]

Economos CD, Hyatt RR, Goldberg JP, Must A, Naumova EN, Collins JJ, Nelson ME. A
community intervention reduces BMI z-score in children: Shape Up Somerville first year results.
Obesity (Silver Spring). 2007; 15:1325-1336. [PubMed: 17495210]

Lefebvre RC, Flora JA. Social marketing and public health intervention. Health Educ Q. 1988;
15:299-315. [PubMed: 3056876]

Huhman ME, Potter LD, Duke JC, Judkins DR, Heitzler CD, Wong FL. Evaluation of a national
physical activity intervention for children: VERB campaign, 2002—-2004. Am J Prev Med. 2007;
32:38-43. [PubMed: 17218189]

Emery J, Crump C, Hawkins M. Formative evaluation of AARP’s Active for Life campaign to
improve walking and bicycling environments in two cities. Health Promot Pract. 2007; 8:403-414.
[PubMed: 17494950]

Wray RJ, Jupka K, Ludwig-Bell C. A community-wide media campaign to promote walking in a
Missouri town. Prev Chronic Dis. 2005; 2:A04. [PubMed: 16164808]

Peterson M, Chandlee M, Abraham A. Cost-effectiveness analysis of a statewide media campaign
to promote adolescent physical activity. Health Promot Pract. 2008; 9:426-433. [PubMed:
18367641]

Price SM, Huhman M, Potter LD. Influencing the parents of children aged 9-13 years: findings
from the VERB campaign. Am J Prev Med. 2008; 34:5267-S274. [PubMed: 18471607]

Huhman ME, Potter LD, Nolin MJ, Piesse A, Judkins DR, Banspach SW, Wong FL. The influence
of the VERB campaign on children’s physical activity in 2002 to 2006. Am J Public Health. 2010;
100:638-645. [PubMed: 19608963]

Berkowitz JM, Huhman M, Nolin MJ. Did augmenting the VERB campaign advertising in select
communities have an effect on awareness, attitudes, and physical activity? Am J Prev Med. 2008;
34(6 suppl):S257-S266. [PubMed: 18471606]

Task Force on Community Preventive Services. [Accessed April 15, 2011] Guide to Community
Preventive Services. Campaigns and informational approaches to increase physical activity: mass
media campaigns. http://www.thecommunityguide.org/pa/campaigns/massmedia.html

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.thecommunityguide.org/pa/campaigns/massmedia.html

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Page 57

US Dept of Health and Human Services, Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health.
Reducing Tobacco Use: A Report of the Surgeon General. Atlanta, GA: US Dept of Health and
Human Services; 2000. Effective educational strategies to prevent tobacco use among young
people.

US Dept of Health and Human Services, Centers for Disease Control and Prevention, National
Center for Chronic Disease Prevention and Health Promation, Office on Smoking and Health. Best
Practices for Comprehensive Tobacco Control Programs—2007. Atlanta, GA: US Dept of Health
and Human Services; 2007.

Bala M, Strzeszynski L, Cahill K. Mass media interventions for smoking cessation in adults.
Cochrane Database Syst Rev. 2008:CD004704. [PubMed: 18254058]

Davis, RM.; Gilpin, EA.; Loken, B.; Viswanath, K.; Wakefield, MA. Tobacco control monograph
no 19. Bethesda, MD: US Dept of Health and Human Services, National Institutes of Health,
National Cancer Institute; 2008. The Role of the Media in Promoting and Reducing Tobacco Use.

Tynan M, Pechacek T, McKenna M, Ashley D, Deyton L, Briss P, Popovic T. CDC grand rounds:
current opportunities in tobacco control. MMWR Morb Mortal Wkly Rep. 2010; 59:487-492.
[PubMed: 20431525]

Wakefield MA, Loken B, Hornik RC. Use of mass media campaigns to change health behaviour.
Lancet. 2010; 376:1261-1271. [PubMed: 20933263]

Pennant M, Davenport C, Bayliss S, Greenheld W, Marshall T, Hyde C. Community programs for
the prevention of cardiovascular disease: a systematic review. Am J Epidemiol. 2010; 172:501-
516. [PubMed: 20667932]

Farrelly MC, Davis KC, Haviland ML, Messeri P, Healton CG. Evidence of a dose-response
relationship between “truth” antismoking ads and youth smoking prevalence. Am J Public Health.
2005; 95:425-431. [PubMed: 15727971]

Henriksen L, Dauphinee AL, Wang Y, Fortmann SP. Industry sponsored anti-smoking ads and
adolescent reactance: test of a boomerang effect. Tob Control. 2006; 15:13-18. [PubMed:
16436398]

Sutfin EL, Szykman LR, Moore MC. Adolescents’ responses to anti-tobacco advertising: exploring
the role of adolescents’ smoking status and advertisement theme. J Health Commun. 2008;
13:480-500. [PubMed: 18661389]

Campaign for Tobacco Free Kids. [Accessed September 30, 2011] The impact of reductions to
state tobacco control program funding. http://www.tobaccofreekids.org/research/factsheets/pdf/
0270.pdf

Ollberding NJ, Wolf RL, Contento I. Food label use and its relation to dietary intake among US
adults. J Am Diet Assoc. 2010; 110:1233-1237. [PubMed: 20656100]

Kristal AR, Hedderson MM, Patterson RE, Neuhouser M. Predictors of self-initiated, healthful
dietary change. J Am Diet Assoc. 2001; 101:762-766. [PubMed: 11478472]

Neuhouser ML, Kristal AR, Patterson RE. Use of food nutrition labels is associated with lower fat
intake. J Am Diet Assoc. 1999; 99:45-53. [PubMed: 9917731]

Grimes CA, Riddell LJ, Nowson CA. Consumer knowledge and attitudes to salt intake and labelled
salt information. Appetite. 2009; 53:189-194. [PubMed: 19540891]

Satia JA, Galanko JA, Neuhouser ML. Food nutrition label use is associated with demographic,
behavioral, and psychosocial factors and dietary intake among African Americans in North
Carolina. J Am Diet Assoc. 2005; 105:392-402. [PubMed: 15746826]

Lewis JE, Arheart KL, LeBlanc WG, Fleming LE, Lee DJ, Davila EP, Caban-Martinez AJ, Dietz
NA, McCollister KE, Bandiera FC, Clark JD Jr. Food label use and awareness of nutritional
information and recommendations among persons with chronic disease. Am J Clin Nutr. 2009;
90:1351-1357. [PubMed: 19776144]

Weaver D, Finke M. The relationship between the use of sugar content information on nutrition
labels and the consumption of added sugars. Food Policy. 2003; 28:213-219.

Post RE, Mainous AG lIl, Diaz VA, Matheson EM, Everett CJ. Use of the nutrition facts label in
chronic disease management: results from the National Health and Nutrition Examination Survey.
J Am Diet Assoc. 2010; 110:628-632. [PubMed: 20338291]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.tobaccofreekids.org/research/factsheets/pdf/0270.pdf
http://www.tobaccofreekids.org/research/factsheets/pdf/0270.pdf

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

95.

96.

97.

98.

99.

100

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

Page 58

Roodenburg AJ, Popkin B, Seidell JC. Development of international criteria for a front of package
nutrient profiling system: the international Choices Programme. Eur J Clin Nutr. 2011; 65:1190-
1200. [PubMed: 21697817]

Livsmedelsverket. [Accessed January 4, 2011] The Keyhole Symbol. 2009. http://www.slv.se/en-
gb/Groupl/Food-and-Nutrition/Keyhole-symbol/

The National Heart Foundation of New Zealand. [Accessed March 25, 2012] http://
www.heartfoundation.org.nz/healthy-living/healthy-eating/heart-foundation-tick

Choices International Foundation. [Accessed May 13, 2011] Healthy choices made easy. 2011.
http://www.choicesprogramme.org/en

Blewett, N.; Goddard, N.; Pettigrew, S.; Reynolds, C.; Yeatman, H. [Accessed March 25, 2012]
Labelling logic. Review of food labelling law and policy. 2011. http://
www.foodlabellingreview.gov/au/internet/foodlabelling/publishing.nsf/Content/labelling=logic

. Wartella, EA.; Lichtenstein, AH.; Boon, CS., editors. Institute of Medicine, Committee on
Examination of Front-of-Package Nutrition Ratings Systems and Symbols. Examination of
Front-of-Package Nutrition Rating Systems and Symbols: Phase 1 Report. Washington, DC: The
National Academies Press; 2010. p. 140

US Food and Drug Administration. [Accessed March 25, 2012] Labeling and nutrition: food
labeling and nutrition overview. 2011. http://www.fda.gov/Food/LabelingNutrition/default.htm

Grunert KG, Fernandez-Celemin L, Wills JM, Storcksdieck Genannt Bonsmann S, Nureeva L.
Use and understanding of nutrition information on food labels in six European countries.
Gesundh WiSS. 2010; 18:261-277.

Vyth EL, Steenhuis IH, Mallant SF, Mol ZL, Brug J, Temminghoff M, Feunekes GI, Jansen L,
Verhagen H, Seidell JC. A front-of-pack nutrition logo: a quantitative and qualitative process
evaluation in the Netherlands. J Health Commun. 2009; 14:631-645. [PubMed: 19851915]

Vyth EL, Steenhuis IH, Vot JA, Wulp A, Hogenes MG, Looije DH, Brug J, Seidell JC. Actual
use of a front-of-pack nutrition logo in the supermarket: consumers’ motives in food choice.
Public Health Nutr. 2010; 13:1882-1889. [PubMed: 20359378]

Sacks G, Rayner M, Swinburn B. Impact of front-of-pack ‘traffic-light’ nutrition labelling on
consumer food purchases in the UK. Health Promot Int. 2009; 24:344-352. [PubMed: 19815614]

Sutherland LA, Kaley LA, Fischer L. Guiding stars: the effect of a nutrition navigation program
on consumer purchases at the supermarket. Am J Clin Nutr. 2010; 91:1090S-1094S. [PubMed:
20147468]

Temple JL, Johnson K, Recupero K, Suders H. Nutrition labels decrease energy intake in adults
consuming lunch in the laboratory. J Am Diet Assoc. 2010; 110:1094-1097. [PubMed:
20630169]

Borgmeier |, Westenhoefer J. Impact of different food label formats on healthiness evaluation and
food choice of consumers: a randomized-controlled study. BMC Public Health. 2009; 9:184.
[PubMed: 19523212]

Fiske A, Cullen KW. Effects of promotional materials on vending sales of low-fat items in
teachers’ lounges. J Am Diet Assoc. 2004; 104:90-93. [PubMed: 14702590]

Vyth EL, Steenhuis IH, Heymans MW, Roodenburg AJ, Brug J, Seidell JC. Influence of
placement of a nutrition logo on cafeteria menu items on lunchtime food choices at Dutch work
sites. J Am Diet Assoc. 2011; 111:131-136. [PubMed: 21185975]

French SA, Jeffery RW, Story M, Breitlow KK, Baxter JS, Hannan P, Snyder MP. Pricing and
promotion effects on low-fat vending snack purchases: the CHIPS Study. Am J Public Health.
2001; 91:112-117. [PubMed: 11189801]

Lowe MR, Tappe KA, Butryn ML, Annunziato RA, Coletta MC, Ochner CN, Rolls BJ. An
intervention study targeting energy and nutrient intake in worksite cafeterias. Eat Behav. 2010;
11:144-151. [PubMed: 20434060]

Thorndike, AN.; Levy, D.; Sonnenberg, L.; Barraclough, S.; Riis, J. A simple point-of-purchase
labeling intervention to promote healthier food and beverage choices in a large hospital cafeteria.
Paper presented at: American Heart Association 51st Annual Joint Conference on Cardiovascular
Disease Epidemiology and Prevention and Nutrition, Physical Activity, and Metabolism; March
2011; Atlanta, GA.

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.slv.se/en-gb/Group1/Food-and-Nutrition/Keyhole-symbol/
http://www.slv.se/en-gb/Group1/Food-and-Nutrition/Keyhole-symbol/
http://www.heartfoundation.org.nz/healthy-living/healthy-eating/heart-foundation-tick
http://www.heartfoundation.org.nz/healthy-living/healthy-eating/heart-foundation-tick
http://www.choicesprogramme.org/en
http://www.foodlabellingreview.gov/au/internet/foodlabelling/publishing.nsf/Content/labelling=logic
http://www.foodlabellingreview.gov/au/internet/foodlabelling/publishing.nsf/Content/labelling=logic
http://www.fda.gov/Food/LabelingNutrition/default.htm

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127

128.

129.

130.

131.

132.

133.

Page 59

Bassett MT, Dumanovsky T, Huang C, Silver LD, Young C, Nonas C, Matte TD, Chideya S,
Frieden TR. Purchasing behavior and calorie information at fast-food chains in New York City,
2007. Am J Public Health. 2008; 98:1457-1459. [PubMed: 18556597]

Dumanovsky T, Huang CY, Bassett MT, Silver LD. Consumer awareness of fast-food calorie
information in New York City after implementation of a menu labeling regulation. Am J Public
Health. 2010; 100:2520-2525. [PubMed: 20966367]

Seymour JD, Yaroch AL, Serdula M, Blanck HM, Khan LK. Impact of nutrition environmental
interventions on point-of-purchase behavior in adults: a review. Prev Med. 2004; 39(suppl
2):5108-S136. [PubMed: 15313080]

Chu YH, Frongillo EA, Jones SJ, Kaye GL. Improving patrons’ meal selections through the use
of point-of-selection nutrition labels. Am J Public Health. 2009; 99:2001-2005. [PubMed:
19762664]

Pulos E, Leng K. Evaluation of a voluntary menu-labeling program in full-service restaurants.
Am J Public Health. 2010; 100:1035-1039. [PubMed: 20395577]

Yamamoto JA, Yamamoto JB, Yamamoto BE, Yamamoto LG. Adolescent fast food and
restaurant ordering behavior with and without calorie and fat content menu information. J
Adolesc Health. 2005; 37:397-402. [PubMed: 16227125]

Elbel B, Kersh R, Brescoll VL, Dixon LB. Calorie labeling and food choices: a first look at the
effects on low-income people in New York City. Health Aff (Millwood). 2009; 28:w1110-
w1121. [PubMed: 19808705]

Engbers LH, van Poppel MN, Chin APMJ, van Mechelen W. Worksite health promotion
programs with environmental changes: a systematic review. Am J Prev Med. 2005; 29:61-70.
[PubMed: 15958254]

Engbers LH, van Poppel MN, van Mechelen W. Modest effects of a controlled worksite
environmental intervention on cardiovascular risk in office workers. Prev Med. 2007; 44:356—
362. [PubMed: 17187852]

Engbers LH, van Poppel MN, Chin APM, van Mechelen W. The effects of a controlled worksite
environmental intervention on determinants of dietary behavior and self-reported fruit, vegetable
and fat intake. BMC Public Health. 2006; 6:253. [PubMed: 17044935]

Vyth EL, Steenhuis IH, Roodenburg AJ, Brug J, Seidell JC. Front-of-pack nutrition label
stimulates healthier product development: a quantitative analysis. Int J Behav Nutr Phys Act.
2010; 7:65. [PubMed: 20825645]

Ratnayake WM, L’Abbe MR, Mozaffarian D. Nationwide product reformulations to reduce trans
fatty acids in Canada: when trans fat goes out, what goes in? Eur J Clin Nutr. 2009; 63:808-811.
[PubMed: 18594558]

Mozaffarian D, Stampfer MJ. Removing industrial trans fat from foods. BMJ. 2010; 340:¢1826.
[PubMed: 20395265]

. Andersen RE, Franckowiak SC, Snyder J, Bartlett SJ, Fontaine KR. Can inexpensive signs
encourage the use of stairs? Results from a community intervention. Ann Intern Med. 1998;
129:363-369. [PubMed: 9735063]

Kerr J, Eves F, Carroll D. Encouraging stair use: stair-riser banners are better than posters. Am J
Public Health. 2001; 91:1192-1193. [PubMed: 11499102]

Kerr J, Eves F, Carroll D. Six-month observational study of prompted stair climbing. Prev Med.
2001; 33:422-427. [PubMed: 11676583]

Kerr J, Eves FF, Carroll D. Getting more people on the stairs: the impact of a new message
format. J Health Psychol. 2001; 6:495-500. [PubMed: 22049448]

Coleman KJ, Gonzalez EC. Promoting stair use in a US-Mexico border community. Am J Public
Health. 2001; 91:2007-2009. [PubMed: 11726384]

Borland R, Hill D. The path to Australia’s tobacco health warnings. Addiction. 1997; 92:1151—
1157. [PubMed: 9374013]

Hammond D, Fong GT, Borland R, Cummings KM, McNeill A, Driezen P. Text and graphic
warnings on cigarette packages: findings from the international tobacco control four country
study. Am J Prev Med. 2007; 32:202-209. [PubMed: 17296472]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151

152.

153.

154.

Page 60

Crawford MA, Balch GI, Mermelstein R. Responses to tobacco control policies among youth.
Tob Control. 2002; 11:14-19. [PubMed: 11891362]

Loken B, Howard-Pitney B. Effectiveness of cigarette advertisements on women: an experimental
study. J Appl Psychol. 1988; 73:378-382. [PubMed: 3182549]

Hammond D, Fong GT, McDonald PW, Brown KS, Cameron R. Graphic Canadian cigarette
warning labels and adverse outcomes: evidence from Canadian smokers. Am J Public Health.
2004; 94:1442-1445. [PubMed: 15284057]

Guttman N, Peleg H. Public preferences for an attribution to government or to medical research
versus unattributed messages in cigarette warning labels in Israel. Health Commun. 2003; 15:1-
25. [PubMed: 12553775]

Malouff J, Gabrilowitz D, Schutte N. Readability of health warnings on alcohol and tobacco
products. Am J Public Health. 1992; 82:464-465. [PubMed: 1536374]

Millar WJ. Reaching smokers with lower educational attainment. Health Rep. 1996; 8:11-19.
(Eng);13-22(Fre). [PubMed: 9110961]

Hammond D, Fong GT, McNeill A, Borland R, Cummings KM. Effectiveness of cigarette
warning labels in informing smokers about the risks of smoking: findings from the International
Tobacco Control (ITC) Four Country Survey. Tob Control. 2006; 15(suppl 3):iii19-iii25.
[PubMed: 16754942]

Willemsen MC. The new EU cigarette health warnings benefit smokers who want to quit the
habit: results from the Dutch Continuous Survey of Smoking Habits. Eur J Public Health. 2005;
15:389-392. [PubMed: 15975953]

Fathelrahman Al, Omar M, Awang R, Borland R, Fong GT, Hammond D, Zain Z. Smokers’
responses toward cigarette pack warning labels in predicting quit intention, stage of change, and
self-efficacy. Nicotine Tob Res. 2009; 11:248-253. [PubMed: 19246625]

Portillo F, Antonanzas F. Information disclosure and smoking risk perceptions. Potential short-
term impact on Spanish students of the new European Union directive on tobacco products. Eur J
Public Health. 2002; 12:295-301. [PubMed: 12506505]

Pollay RW, Dewhirst T. The dark side of marketing seemingly “Light” cigarettes: successful
images and failed fact. Tob Control. 2002; 11(suppl 1):118-131. [PubMed: 11893811]

Brownson RC, Haire-Joshu D, Luke DA. Shaping the context of health: a review of
environmental and policy approaches in the prevention of chronic diseases. Annu Rev Public
Health. 2006; 27:341-370. [PubMed: 16533121]

Carnethon M, Whitsel LP, Franklin BA, Kris-Etherton P, Milani R, Pratt CA, Wagner GR.
Worksite wellness programs for cardiovascular disease prevention: a policy statement from the
American Heart Association. Circulation. 2009; 120:1725-1741. [PubMed: 19794121]

Parker, L.; Burns, AC.; Sanchez, E., editors. Institute of Medicine and National Research Council
of the National Academies, Committee on Childhood Obesity Prevention Actions for Local
Governments. Local Government Actions to Prevent Childhood Obesity. Washington, DC: The
National Academies Press; 2009.

Popkin BM. Agricultural policies, food and public health. EMBO Rep. 2011; 12:11-18.
[PubMed: 21151043]

Drewnowski A. Obesity, diets, and social inequalities. Nutr Rev. 2009; 67(suppl 1):S36-S39.
[PubMed: 19453676]

Temple NJ, Steyn NP, Fourie J, De Villiers A. Price and availability of healthy food: a study in
rural South Africa. Nutrition. 2011; 27:55-58. [PubMed: 20381314]

Jetter KM, Cassady DL. The availability and cost of healthier food alternatives. Am J Prev Med.
2006; 30:38-44. [PubMed: 16414422]

Liese AD, Weis KE, Pluto D, Smith E, Lawson A. Food store types, availability, and cost of
foods in a rural environment. J Am Diet Assoc. 2007; 107:1916-1923. [PubMed: 17964311]

Ni Mhurchu C, Ogra S. The price of healthy eating: cost and nutrient value of selected regular
and healthier supermarket foods in New Zealand. N Z Med J. 2007; 120:U2388. [PubMed:
17277807]

Cassady D, Jetter KM, Culp J. Is price a barrier to eating more fruits and vegetables for low-
income families? J Am Diet Assoc. 2007; 107:1909-1915. [PubMed: 17964310]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.
165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

Page 61

Katz DL, Doughty K, Njike V, Treu JA, Reynolds J, Walker J, Smith E, Katz C. A cost
comparison of more and less nutritious food choices in US supermarkets. Public Health Nutr.
2011; 14:1693-1699. [PubMed: 21356146]

Mozaffarian RS, Andry A, Lee RM, Wiecha JL, Gortmaker SL. Price and healthfulness of snacks
in 32 YMCA after-school programs in 4 US metropolitan areas, 2006—2008. Prev Chronic Dis.
2012; 9:E38. [PubMed: 22239753]

Block D, Kouba J. A comparison of the availability and affordability of a market basket in two
communities in the Chicago area. Public Health Nutr. 2006; 9:837-845. [PubMed: 17010248]

Palermo CE, Walker KZ, Hill P, McDonald J. The cost of healthy food in rural Victoria. Rural
Remote Health. 2008; 8:1074. [PubMed: 19053178]

Krukowski RA, West DS, Harvey-Berino J, Elaine Prewitt T. Neighborhood impact on healthy
food availability and pricing in food stores. J Community Health. 2010; 35:315-320. [PubMed:
20127506]

McDermott AJ, Stephens MB. Cost of eating: whole foods versus convenience foods in a low-
income model. Fam Med. 2010; 42:280-284. [PubMed: 20373171]

Giskes K, Van Lenthe FJ, Brug J, Mackenbach JP, Turrell G. Socioeconomic inequalities in food
purchasing: the contribution of respondent-perceived and actual (objectively measured) price and
availability of foods. Prev Med. 2007; 45:41-48. [PubMed: 17532036]

Jacobson MF, Brownell KD. Small taxes on soft drinks and snack foods to promote health. Am J
Public Health. 2000; 90:854-857. [PubMed: 10846500]

Timmer, CP.; Falcon, WP.; Pearson, SR. Food Policy Analysis. Baltimore, MD: The Johns
Hopkins University Press for the World Bank; 1983.

Deaton A, Muellbauer J. An almost ideal demand system. Am Econ Rev. 1980; 70:312.

Frazao, E., editor. America’s Eating Habits: Changes and Consequences. Washington, DC: US
Dept of Agriculture; 1999. Agriculture Information Bulletin 750

Andreyeva T, Long MW, Brownell KD. The impact of food prices on consumption: a systematic
review of research on the price elasticity of demand for food. Am J Public Health. 2009;
100:216-222. [PubMed: 20019319]

Kuchler, F.; Tegene, A.; Harris, JM. Taxing Snack Foods: What to Expect for Diet and Tax
Revenues. Current Issues in Economics of Food Markets. Washington, DC: US Dept of
Agriculture; 2004. Agriculture Information Bulletin 747-08
Duffey KJ, Gordon-Larsen P, Shikany JM, Guilkey D, Jacobs DR Jr, Popkin BM. Food price and
diet and health outcomes: 20 years of the CARDIA study. Arch Intern Med. 2010; 170:420-426.
[PubMed: 20212177]

Block JP, Chandra A, McManus KD, Willett WC. Point-of-purchase price and education
intervention to reduce consumption of sugary soft drinks. Am J Public Health. 2010; 100:1427—
1433. [PubMed: 20558801]

Powell LM, Auld MC, Chaloupka FJ, O’Malley PM, Johnston LD. Access to fast food and food
prices: relationship with fruit and vegetable consumption and overweight among adolescents.
Adv Health Econ Health Serv Res. 2007; 17:23-48. [PubMed: 19548547]

Powell LM, Zhao Z, Wang Y. Food prices and fruit and vegetable consumption among young
American adults. Health Place. 2009; 15:1064-1070. [PubMed: 19523869]

Beydoun MA, Powell LM, Wang Y. The association of fast food, fruit and vegetable prices with
dietary intakes among US adults: is there modification by family income? Soc Sci Med. 2008;
66:2218-2229. [PubMed: 18313824]

Sturm R, Datar A. Body mass index in elementary school children, metropolitan area food prices
and food outlet density. Public Health. 2005; 119:1059-1068. [PubMed: 16140349]

Dong, D.; Lin, BH. Fruit and Vegetable Consumption by Low-Income Americans: Would a Price
Reduction Make a Difference?. Washington, DC: US Dept of Agriculture; 2009. Economic
Research Report 70
Nnoaham KE, Sacks G, Rayner M, Mytton O, Gray A. Modelling income group differences in the
health and economic impacts of targeted food taxes and subsidies. Int J Epidemiol. 2009;
38:1324-1333. [PubMed: 19483200]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

176.

177.

178.
179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.
192.
193.

194.

195.

196.

197.

198.

199.

Page 62

Michels KB, Bloom BR, Riccardi P, Rosner BA, Willett WC. A study of the importance of
education and cost incentives on individual food choices at the Harvard School of Public Health
cafeteria. J Am Coll Nutr. 2008; 27:6-11. [PubMed: 18460476]

French SA, Hannan PJ, Harnack LJ, Mitchell NR, Toomey TL, Gerlach A. Pricing and
availability intervention in vending machines at four bus garages. J Occup Environ Med. 2010;
52(suppl 1):S29-S33. [PubMed: 20061884]

French SA. Pricing effects on food choices. J Nutr. 2003; 133:8415-843S. [PubMed: 12612165]
Herman DR, Harrison GG, Afifi AA, Jenks E. Effect of a targeted subsidy on intake of fruits and
vegetables among low-income women in the Special Supplemental Nutrition Program for
Women, Infants, and Children. Am J Public Health. 2008; 98:98-105. [PubMed: 18048803]
Zatonski W, Campos H, Willett W. Rapid declines in coronary heart disease mortality in Eastern
Europe are associated with increased consumption of oils rich in alpha-linolenic acid. Eur J
Epidemiol. 2008; 23:3-10. [PubMed: 17955332]

Dellava JE, Bulik CM, Popkin BM. Price changes alone are not adequate to produce long-term
dietary change. J Nutr. 2010; 140:1887-1891. [PubMed: 20724493]

Drewnowski A, Specter SE. Poverty and obesity: the role of energy density and energy costs. Am
J Clin Nutr. 2004; 79:6-16. [PubMed: 14684391]

Drewnowski A, Darmon N. Food choices and diet costs: an economic analysis. J Nutr. 2005;
135:900-904. [PubMed: 15795456]

Schaffer, HD.; Hunt, DB.; Ray, DE. US Agricultural Commodity Policy and Its Relationship to
Obesity. Knoxville, TN: Agricultural Policy Analysis Center, University of Tennessee; 2007.
Alston, JM.; Anderson, MA.; James, JS.; Pardey, PG. Persistence Pays: US Agricultural
Productivity Growth and the Benefits from Public R&D Spending (Natural Resource
Management and Policy). New York, NY: Springer; 2009.

Alston JM, Pardey PG. Public funding for research into specialty crops. HortScience. 2008;
43:1461-1470.

Alston JM, Sumner DA, Vosti SA. Are agricultural policies making us fat? Likely links between
agricultural policies and human nutrition and obesity, and their policy implications. Rev
Agricultural Econ. 2006; 28:313-322.

Paarlberg, R. Food Politics: What Everyone Needs to Know. Oxford, United Kingdom: Oxford
University; 2010.

Gardner, BL. American Agriculture in the Twentieth Century: How It Flourished and What It
Cost. Cambridge, MA: Harvard University Press; 2002.

Popkin, BM. The World Is Fat: The Fads, Trends, Policies, and Products That Are Fattening the
Human Race. New York, NY: Avery-Penguin Group; 2008.

Variyam JM. The price is right: economics and the rise in obesity. Amber Waves. 2005; 3:20-27.
Active Living by Design. [Accessed March 25, 2012] http://www.activelivingbydesign.org/
Kuchler F, Lin BH. The influence of individual choices and attitudes on adiposity. Int J Obes
Relat Metab Disord. 2002; 26:1017-1022. [PubMed: 12080457]

Kuchler F, Ballenger N. Societal costs of obesity: how can we assess when federal interventions
will pay? FoodReview. Winter;2002 :33-37.

Harrington J, Friel S, Thunhurst C, Kirby A, McElroy B. Obesogenic island: the financial burden
of private transport on low-income households. J Public Health (Oxf). 2008; 30:38-44. [PubMed:
18178590]

Hughes J, Knittel CR, Sperling D. Evidence of a shift in the short-run price elasticity of gasoline
demand. Energy J. 2008; 29:113-134.

Leigh JP, Geraghty EM. High gasoline prices and mortality from motor vehicle crashes and air
pollution. J Occup Environ Med. 2008; 50:249-254. [PubMed: 18332774]

Edwards RD. Public transit, obesity, and medical costs: assessing the magnitudes. Prev Med.
2008; 46:14-21. [PubMed: 18037480]

Wen LM, Rissel C. Inverse associations between cycling to work, public transport, and
overweight and obesity: findings from a population based study in Australia. Prev Med. 2008;
46:29-32. [PubMed: 17904210]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.activelivingbydesign.org/

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211

212.

213.
214.
215.

216.

217.

218.

219.

220.

221.

Page 63

Zheng Y. The benefit of public transportation: physical activity to reduce obesity and ecological
footprint. Prev Med. 2008; 46:4-5. [PubMed: 18201578]

Rabin BA, Boehmer TK, Brownson RC. Cross-national comparison of environmental and policy
correlates of obesity in Europe. Eur J Public Health. 2007; 17:53-61. [PubMed: 16751632]
Rashad I. Associations of cycling with urban sprawl and the gasoline price. Am J Health Promot.
2009; 24:27-36. [PubMed: 19750960]

Hou N, Popkin BM, Jacobs DR Jr, Song Y, Guilkey DK, He K, Lewis CE, Gordon-Larsen P.
Longitudinal trends in gasoline price and physical activity: the CARDIA study. Prev Med. 2011;
52:365-369. [PubMed: 21338621]

Courtemanche C. A silver lining? The connection between gasoline prices and obesity. Econ Ing.
2011; 49:935-957. [PubMed: 22022734]

Campaign for Tobacco Free Kids. [Accessed April 17, 2011] State Tobacco Taxes. http://
www.tobaccofreekids.org/what_we_do/state_local/taxes/

Blecher EH, van Walbeek CP. Cigarette affordability trends: an update and some methodological
comments. Tob Control. 2009; 18:167-175. [PubMed: 19179369]

Blecher EH, van Walbeek CP. An international analysis of cigarette affordability. Tob Control.
2004; 13:339-346. [PubMed: 15564616]

Carpenter C, Cook PJ. Cigarette taxes and youth smoking: new evidence from national, state, and
local Youth Risk Behavior Surveys. J Health Econ. 2008; 27:287-299. [PubMed: 18242745]
DeCicca P, Kenkel D, Mathios A. Cigarette taxes and the transition from youth to adult smoking:
smoking initiation, cessation, and participation. J Health Econ. 2008; 27:904-917. [PubMed:
18513811]

Lovato CY, Zeisser C, Campbell HS, Watts AW, Halpin P, Thompson M, Eyles J, Adlaf E,
Brown KS. Adolescent smoking: effect of school and community characteristics. Am J Prev
Med. 2010; 39:507-514. [PubMed: 21084070]

. Ahmad S, Franz GA. Raising taxes to reduce smoking prevalence in the US: a simulation of the
anticipated health and economic impacts. Public Health. 2008; 122:3-10. [PubMed: 17610918]
Chaloupka FJ, Cummings KM, Morley CP, Horan JK. Tax, price and cigarette smoking: evidence
from the tobacco documents and implications for tobacco company marketing strategies. Tob
Control. 2002; 11(suppl 1):162—172. [PubMed: 11893816]

The Patient Protection and Affordable Care Act. Pub 111-148, 124 Stat 119 (2010).
Kaiser/HRET. Average premiums for individual and family coverage based on Kaiser/HRET
annual survey of health plans. 2009.

[Accessed March 25, 2012] Changes ahead: health care reform in a challenging economy. Towers
Watson Survey. 2010. http://www.towerswatson.com/united-states/research/2884

Volpp KG, Gurmankin Levy A, Asch DA, Berlin JA, Murphy JJ, Gomez A, Sox H, Zhu J,
Lerman C. A randomized controlled trial of financial incentives for smoking cessation. Cancer
Epidemiol Biomarkers Prev. 2006; 15:12-18. [PubMed: 16434580]

Volpp KG, Pauly MV, Loewenstein G, Bangsberg D. PAP4P: an agenda for research on pay-for-
performance for patients. Health Aff (Millwood). 2009; 28:206—214. [PubMed: 19124872]
Volpp KG, Troxel AB, Pauly MV, Glick HA, Puig A, Asch DA, Galvin R, Zhu J, Wan F,
DeGuzman J, Corbett E, Weiner J, Audrain-McGovern J. A randomized, controlled trial of
financial incentives for smoking cessation. N Engl J Med. 2009; 360:699-709. [PubMed:
19213683]

Finkelstein EA, Linnan LA, Tate DF, Birken BE. A pilot study testing the effect of different
levels of financial incentives on weight loss among overweight employees. J Occup Environ
Med. 2007; 49:981-989. [PubMed: 17848854]

Paul-Ebhohimhen V, Avenell A. Systematic review of the use of financial incentives in
treatments for obesity and overweight. Obes Rev. 2008; 9:355-367. [PubMed: 17956546]

Leeks KD, Hopkins DP, Soler RE, Aten A, Chattopadhyay SK. Worksite-based incentives and
competitions to reduce tobacco use. A systematic review. Am J Prev Med. 2010; 38:S263-S274.
[PubMed: 20117611]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.tobaccofreekids.org/what_we_do/state_local/taxes/
http://www.tobaccofreekids.org/what_we_do/state_local/taxes/
http://www.towerswatson.com/united-states/research/2884

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

222.

223.

224.

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

Page 64

Cahill K, Perera R. Competitions and incentives for smoking cessation. Cochrane Database Sys
Rev. 2011; (4):CD004307.

Kane RL, Johnson PE, Town RJ, Butler M. A structured review of the effect of economic
incentives on consumers’ preventive behavior. Am J Prev Med. 2004; 27:327-352. [PubMed:
15488364]

Hey K, Perera R. Competitions and incentives for smoking cessation. Cochrane Database Syst
Rev. 2005:CD004307. [PubMed: 15846705]

Brown T, Summerbell C. Systematic review of school-based interventions that focus on changing
dietary intake and physical activity levels to prevent childhood obesity: an update to the obesity
guidance produced by the National Institute for Health and Clinical Excellence. Obes Rev. 2009;
10:110-141. [PubMed: 18673306]

Rosenkranz RR, Behrens TK, Dzewaltowski DA. A group-randomized controlled trial for health
promotion in Girl Scouts: healthier troops in a SNAP (Scouting Nutrition and Activity Program).
BMC Public Health. 2010; 10:81. [PubMed: 20170502]

Hollar D, Messiah SE, Lopez-Mitnik G, Hollar TL, Almon M, Agatston AS. Healthier options for
public schoolchildren program improves weight and blood pressure in 6-to 13-year-olds. J Am
Diet Assoc. 2010; 110:261-267. [PubMed: 20102854]

Jiang J, Xia X, Greiner T, Wu G, Lian G, Rosenqvist U. The effects of a 3-year obesity
intervention in schoolchildren in Beijing. Child Care Health Dev. 2007; 33:641-646. [PubMed:
17725789]

Marcus C, Nyberg G, Nordenfelt A, Karpmyr M, Kowalski J, Ekelund U. A 4-year, cluster-
randomized, controlled childhood obesity prevention study: STOPP. Int J Obes. 2009; 33:408—
417.

Foster GD, Linder B, Baranowski T, Cooper DM, Goldberg L, Harrell JS, Kaufman F, Marcus
MD, Trevino RP, Hirst K. A school-based intervention for diabetes risk reduction. N Engl J Med.
2010; 363:443-453. [PubMed: 20581420]

Jago R, McMurray RG, Drews KL, Moe EL, Murray T, Pham TH, Venditti EM, Volpe SL.
HEALTHY intervention: fitness, physical activity and metabolic syndrome results. Med Sci
Sports Exerc. 2011; 43:1513-1522. [PubMed: 21233778]

Hoelscher DM, Springer AE, Ranjit N, Perry CL, Evans AE, Stigler M, Kelder SH. Reductions in
child obesity among disadvantaged school children with community involvement: the Travis
County CATCH Trial. Obesity. 2010; 18(suppl 1):S36-S44. [PubMed: 20107459]
Robinson-O’Brien R, Story M, Heim S. Impact of garden-based youth nutrition intervention
programs: a review. J Am Diet Assoc. 2009; 109:273-280. [PubMed: 19167954]

Parmer SM, Salisbury-Glennon J, Shannon D, Struempler B. School gardens: an experiential
learning approach for a nutrition education program to increase fruit and vegetable knowledge,
preference, and consumption among second-grade students. J Nutr Educ Behav. 2009; 41:212—
217. [PubMed: 19411056]

Somerset S, Markwell K. Impact of a school-based food garden on attitudes and identification
skills regarding vegetables and fruit: a 12-month intervention trial. Public Health Nutr. 2009;
12:214-221. [PubMed: 18647431]

Walton M, Pearce J, Day P. Examining the interaction between food outlets and outdoor food
advertisements with primary school food environments. Health Place. 2009; 15:811-818.
[PubMed: 19297234]

Davis EM, Cullen KW, Watson KB, Konarik M, Radcliffe J. A Fresh Fruit and Vegetable
Program improves high school students’ consumption of fresh produce. J Am Diet Assoc. 2009;
109:1227-1231. [PubMed: 19559140]

Foster GD, Sherman S, Borradaile KE, Grundy KM, Vander Veur SS, Nachmani J, Karpyn A,
Kumanyika S, Shults J. A policy-based school intervention to prevent overweight and obesity.
Pediatrics. 2008; 121:6794—802. [PubMed: 18381508]

Coyle KK, Potter S, Schneider D, May G, Robin LE, Seymour J, Debrot K. Distributing free
fresh fruit and vegetables at school: results of a pilot outcome evaluation. Public Health Rep.
2009; 124:660-669. [PubMed: 19753944]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

240.

241.

242.

243.

244,

245,

246.

247.

248.

249.

250.

251.

252.

253.

254,

255.

256.

257.

Page 65

Day ME, Strange KS, McKay HA, Naylor PJ. Action schools! BC--Healthy Eating: effects of a
whole-school model to modifying eating behaviours of elementary school children. Can J Public
Health. 2008; 99:328-331. [PubMed: 18767281]

Muckelbauer R, Libuda L, Clausen K, Toschke AM, Reinehr T, Kersting M. Promotion and
provision of drinking water in schools for overweight prevention: randomized, controlled cluster
trial. Pediatrics. 2009; 123:661-e667. [PubMed: 19336356]

Patel Al, Bogart LM, Elliott MN, Lamb S, Uyeda KE, Hawes-Dawson J, Klein DJ, Schuster MA.
Increasing the availability and consumption of drinking water in middle schools: a pilot study.
Prev Chronic Dis. 2011; 8:A60. [PubMed: 21477500]

Loughridge JL, Barratt J. Does the provision of cooled filtered water in secondary school
cafeterias increase water drinking and decrease the purchase of soft drinks? J Hum Nutr Diet.
2005; 18:281-286. [PubMed: 16011564]

Nickelson J, Roseman MG, Forthofer MS. Associations between parental limits, school vending
machine purchases, and soft drink consumption among Kentucky middle school students. J Nutr
Educ Behav. 2010; 42:115-122. [PubMed: 20097614]

Thompson OM, Yaroch AL, Moser RP, Finney Rutten LJ, Agurs-Collins T. School vending
machine purchasing behavior: results from the 2005 YouthStyles survey. J Sch Health. 2010;
80:225-232. [PubMed: 20529195]

Park S, Sappenfield WM, Huang Y, Sherry B, Bensyl DM. The impact of the availability of
school vending machines on eating behavior during lunch: the Youth Physical Activity and
Nutrition Survey. J Am Diet Assoc. 2010; 110:1532-1536. [PubMed: 20869493]

Gorton D, Carter J, Cvjetan B, Ni Mhurchu C. Healthier vending machines in workplaces: both
possible and effective. N Z Med J. 2010; 123:43-52. [PubMed: 20360795]

Fernandes MM, Sturm R. The role of school physical activity programs in child body mass
trajectory. J Phys Act Health. 2011; 8:174-181. [PubMed: 21415444]

Willenberg LJ, Ashbolt R, Holland D, Gibbs L, MacDougall C, Garrard J, Green JB, Waters E.
Increasing school playground physical activity: a mixed methods study combining environmental
measures and children’s perspectives. J Sci Med Sport. 2010; 13:210-216. [PubMed: 19553158]

Nielsen G, Taylor R, Williams S, Mann J. Permanent play facilities in school playgrounds as a
determinant of children’s activity. J Phys Act Health. 2010; 7:490-496. [PubMed: 20683091]

Ridgers ND, Fairclough SJ, Stratton G. Twelve-month effects of a playground intervention on
children’s morning and lunchtime recess physical activity levels. J Phys Act Health. 2010;
7:167-175. [PubMed: 20484755]

Stewart JA, Dennison DA, Kohl HW I11, Doyle JA. Exercise level and energy expenditure in the
TAKE 10! in class physical activity program. J Sch Health. 2004; 74:397-400. [PubMed:
15724566]

Mahar MT, Murphy SK, Rowe DA, Golden J, Shields AT, Raedeke TD. Effects of a classroom-
based program on physical activity and on-task behavior. Med Sci Sports Exerc. 2006; 38:2086—
2094. [PubMed: 17146314]

Liu A, Hu X, Ma G, Cui Z, Pan Y, Chang S, Zhao W, Chen C. Evaluation of a classroom-based
physical activity promoting programme. Obes Rev. 2008; 9(suppl 1):130-134. [PubMed:
18307715]

Donnelly JE, Greene JL, Gibson CA, Smith BK, Washburn RA, Sullivan DK, DuBose K, Mayo
MS, Schmelzle KH, Ryan JJ. Physical Activity Across the Curriculum (PAAC): a randomized
controlled trial to promote physical activity and diminish overweight and obesity in elementary
school children. Prev Med. 2009; 49:336-341. [PubMed: 19665037]

Katz DL, Cushman D, Reynolds J, Njike V, Treu JA, Walker J, Smith E, Katz C. Putting physical
activity where it fits in the school day: preliminary results of the ABC (Activity Bursts in the
Classroom) for fitness program. Prev Chronic Dis. 2010; 7:A82. [PubMed: 20550840]

Kriemler S, Zahner L, Schindler C, Meyer U, Hartmann T, Hebestreit H, Brunner-La Rocca HP,
van Mechelen W, Puder JJ. Effect of school based physical activity programme (KISS) on fitness
and adiposity in primary schoolchildren: cluster randomised controlled trial. BMJ. 2010;
340:c785. [PubMed: 20179126]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

258

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

Page 66

. Jurg ME, Kremers SP, Candel MJ, Van der Wal MF, De Meij JS. A controlled trial of a school-
based environmental intervention to improve physical activity in Dutch children: JUMP-in, kids
in motion. Health Promot Int. 2006; 21:320-330. [PubMed: 16963784]

Harris KC, Kuramoto LK, Schulzer M, Retallack JE. Effect of school-based physical activity
interventions on body mass index in children: a meta-analysis. CMAJ. 2009; 180:719-726.
[PubMed: 19332753]

Jago R, McMurray RG, Bassin S, Pyle L, Bruecker S, Jakicic JM, Moe E, Murray T, Volpe SL.
Modifying middle school physical education: piloting strategies to increase physical activity.
Pediatr Exerc Sci. 2009; 21:171-185. [PubMed: 19556623]

Jansen W, Borshoom G, Meima A, Zwanenburg EJ, Mackenbach JP, Raat H, Brug J.
Effectiveness of a primary school-based intervention to reduce overweight. Int J Pediatr Obes.
2011; 6:670-77. [PubMed: 21609245]

Sobko T, Svensson V, Ek A, Ekstedt M, Karlsson H, Johansson E, Cao Y, Hagstromer M, Marcus
C. A randomised controlled trial for overweight and obese parents to prevent childhood obesity
—early STOPP (STockholm Obesity Prevention Program). BMC Public Health. 2011; 11:336.
[PubMed: 21592388]

Roth K, Mauer S, Obinger M, Ruf KC, Graf C, Kriemler S, Lenz D, Lehmacher W, Hebestreit H.
Prevention through Activity in Kindergarten Trial (PAKT): a cluster randomised controlled trial

to assess the effects of an activity intervention in preschool children. BMC Public Health. 2010;

10:410. [PubMed: 20624316]

Faulkner GE, Buliung RN, Flora PK, Fusco C. Active school transport, physical activity levels
and body weight of children and youth: a systematic review. Prev Med. 2009; 48:3-8. [PubMed:
19014963]

Heelan KA, Abbey BM, Donnelly JE, Mayo MS, Welk GJ. Evaluation of a walking school bus
for promoting physical activity in youth. J Phys Act Health. 2009; 6:560-567. [PubMed:
19953832]

Mendoza JA, Levinger DD, Johnston BD. Pilot evaluation of a walking school bus program in a
low-income, urban community. BMC Public Health. 2009; 9:122. [PubMed: 19413910]
Anderson LM, Quinn TA, Glanz K, Ramirez G, Kahwati LC, Johnson DB, Buchanan LR, Archer
WR, Chattopadhyay S, Kalra GP, Katz DL. The effectiveness of worksite nutrition and physical
activity interventions for controlling employee overweight and obesity: a systematic review. Am
J Prev Med. 2009; 37:340-357. [PubMed: 19765507]

Groeneveld IF, Proper Kl, van der Beek AJ, Hildebrandt VH, van Mechelen W. Lifestyle-focused
interventions at the workplace to reduce the risk of cardiovascular disease--a systematic review.
Scand J Work Environ Health. 2010; 36:202-215. [PubMed: 20066386]

Engbers LH, van Poppel MN, van Mechelen W. Measuring stair use in two office buildings: a
comparison between an objective and a self-reported method. Scand J Med Sci Sports. 2007;
17:165-171. [PubMed: 17394478]

Nicoll G, Zimring C. Effect of innovative building design on physical activity. J Public Health
Policy. 2009; 30(suppl 1):S111-S123. [PubMed: 19190568]

Schwartz MA, Aytur SA, Evenson KR, Rodriguez DA. Are perceptions about worksite
neighborhoods and policies associated with walking? Am J Health Promot. 2009; 24:146-151.
[PubMed: 19928488]

Schwetschenau HM, O’Brien WH, Cunningham CJ, Jex SM. Barriers to physical activity in an
on-site corporate fitness center. J Occup Health Psychol. 2008; 13:371-380. [PubMed:
18837631]

Pedersen MT, Blangsted AK, Andersen LL, Jorgensen MB, Hansen EA, Sjogaard G. The effect
of worksite physical activity intervention on physical capacity, health, and productivity: a 1-year
randomized controlled trial. J Occup Environ Med. 2009; 51:759-770. [PubMed: 19528834]
Gilson N, McKenna J, Cooke C, Brown W. Walking towards health in a university community: a
feasibility study. Prev Med. 2007; 44:167-169. [PubMed: 17156836]

Pelletier KR. A review and analysis of the clinical- and cost-effectiveness studies of
comprehensive health promotion and disease management programs at the worksite: 1998-2000
update. Am J Health Promot. 2001; 16:107-116. [PubMed: 11727590]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

Page 67

Pelletier KR. A review and analysis of the clinical and cost-effectiveness studies of
comprehensive health promotion and disease management programs at the worksite: update VI,
2000-2004. J Occup Environ Med. 2005; 47:1051-1058. [PubMed: 16217246]

Pelletier KR. A review and analysis of the clinical and cost-effectiveness studies of
comprehensive health promotion and disease management programs at the worksite: update VI,
2004-2008. J Occup Environ Med. 2009; 51:822-837. [PubMed: 19542898]

Calderon KS, Smallwood C, Tipton DA. Kennedy Space Center Cardiovascular Disease Risk
Reduction Program evaluation. Vasc Health Risk Manag. 2008; 4:421-426. [PubMed:
18561517]

Chung M, Melnyk P, Blue D, Renaud D, Breton MC. Worksite health promotion: the value of the
Tune Up Your Heart program. Popul Health Manag. 2009; 12:297-304. [PubMed: 20038255]
Milani RV, Lavie CJ. Impact of worksite wellness intervention on cardiac risk factors and one-
year health care costs. Am J Cardiol. 2009; 104:1389-1392. [PubMed: 19892055]

Racette SB, Deusinger SS, Inman CL, Burlis TL, Highstein GR, Buskirk TD, Steger-May K,
Peterson LR. Worksite Opportunities for Wellness (WOW): effects on cardiovascular disease
risk factors after 1 year. Prev Med. 2009; 49:108-114. [PubMed: 19576927]

Cahill K, Moher M, Lancaster T. Workplace interventions for smoking cessation. Cochrane
Database Sys Rev. 2008:CD003440.

Wang MC, Cubbin C, Ahn D, Winkleby MA. Changes in neighbourhood food store environment,
food behaviour and body mass index, 1981-1990. Public Health Nutr. 2008; 11:963-970.
[PubMed: 17894915]

Morland K, Wing S, Diez Roux A. The contextual effect of the local food environment on
residents’ diets: the atherosclerosis risk in communities study. Am J Public Health. 2002;
92:1761-1767. [PubMed: 12406805]

Laraia BA, Siega-Riz AM, Kaufman JS, Jones SJ. Proximity of supermarkets is positively
associated with diet quality index for pregnancy. Prev Med. 2004; 39:869-875. [PubMed:
15475018]

Moore LV, Diez Roux AV, Nettleton JA, Jacobs DR Jr. Associations of the local food
environment with diet quality--a comparison of assessments based on surveys and geographic
information systems: the multi-ethnic study of atherosclerosis. Am J Epidemiol. 2008; 167:917—
924. [PubMed: 18304960]

Rose D, Richards R. Food store access and household fruit and vegetable use among participants
in the US Food Stamp Program. Public Health Nutr. 2004; 7:1081-1088. [PubMed: 15548347]

Jago R, Baranowski T, Baranowski JC, Cullen KW, Thompson D. Distance to food stores and
adolescent male fruit and vegetable consumption: mediation effects. Int J Behav Nutr Phys Act.
2007; 4:35. [PubMed: 17850673]

Boone-Heinonen J, Gordon-Larsen P, Kiefe CI, Shikany JM, Lewis CE, Popkin BM. Fast food
restaurants and food stores: longitudinal associations with diet in young to middle-aged adults:
the CARDIA study. Arch Intern Med. 2011; 171:1162-1170. [PubMed: 21747011]

Morland K, Diez Roux AV, Wing S. Supermarkets, other food stores, and obesity: the
atherosclerosis risk in communities study. Am J Prev Med. 2006; 30:333-339. [PubMed:
16530621]

Lopez RP. Neighborhood risk factors for obesity. Obesity (Silver Spring). 2007; 15:2111-2119.
[PubMed: 17712130]

Powell LM, Auld MC, Chaloupka FJ, O’Malley PM, Johnston LD. Associations between access
to food stores and adolescent body mass index. Am J Prev Med. 2007; 33:5S301-S307. [PubMed:
17884578]

Liu GC, Wilson JS, Qi R, Ying J. Green neighborhoods, food retail and childhood overweight:
differences by population density. Am J Health Promot. 2007; 21(4 suppl):317-325. [PubMed:
17465177]

Wang MC, Kim S, Gonzalez AA, MacLeod KE, Winkleby MA. Socioeconomic and food-related
physical characteristics of the neighbourhood environment are associated with body mass index.
J Epidemiol Community Health. 2007; 61:491-498. [PubMed: 17496257]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

295.

296.

297.

298.

299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

309.

310.

311

312.

313.

314.

315.

Page 68

Chen SE, Florax RJ. Zoning for health: the obesity epidemic and opportunities for local policy
intervention. J Nutr. 2010; 140:1181-1184. [PubMed: 20392881]

Rundle A, Neckerman KM, Freeman L, Lovasi GS, Purciel M, Quinn J, Richards C, Sircar N,
Weiss C. Neighborhood food environment and walkability predict obesity in New York City.
Environ Health Perspect. 2009; 117:442-447. [PubMed: 19337520]

Jilcott SB, Keyserling T, Crawford T, McGuirt JT, Ammerman AS. Examining associations
among obesity and per capita farmers’ markets, grocery stores/supermarkets, and supercenters in
US counties. J Am Diet Assoc. 2011; 111:567-572. [PubMed: 21443990]

Salois MJ. Obesity and diabetes, the built environment, and the ‘local’ food economy in the
United States, 2007. Econ Hum Biol. 2012; 10:35-42. [PubMed: 21561816]

Leung CW, Laraia BA, Kelly M, Nickleach D, Adler NE, Kushi LH, Yen IH. The influence of
neighborhood food stores on change in young girls’ body mass index. Am J Prev Med. 2011;
41:43-51. [PubMed: 21665062]

Inagami S, Cohen DA, Finch BK, Asch SM. You are where you shop: grocery store locations,
weight, and neighborhoods. Am J Prev Med. 2006; 31:10-17. [PubMed: 16777537]

Murakami K, Sasaki S, Takahashi Y, Uenishi K. Neighborhood food store availability in relation
to food intake in young Japanese women. Nutrition. 2009; 25:640-646. [PubMed: 19251396]
Richardson AS, Boone-Heinonen J, Popkin BM, Gordon-Larsen P. Neighborhood fast food
restaurants and fast food consumption: A national study. BMC Public Health. 2011; 11:543.
[PubMed: 21740571]

Burdette HL, Whitaker RC. Neighborhood playgrounds, fast food restaurants, and crime:
relationships to overweight in low-income preschool children. Prev Med. 2004; 38:57-63.
[PubMed: 14672642]

Simmons D, McKenzie A, Eaton S, Cox N, Khan MA, Shaw J, Zimmet P. Choice and availability
of takeaway and restaurant food is not related to the prevalence of adult obesity in rural
communities in Australia. Int J Obes (Lond). 2005; 29:703-710. [PubMed: 15809667]

Jeffery RW, Baxter J, McGuire M, Linde J. Are fast food restaurants an environmental risk factor
for obesity? Int J Behav Nutr Phys Act. 2006; 3:2. [PubMed: 16436207]

Mehta NK, Chang VW. Weight status and restaurant availability a multilevel analysis. Am J Prev
Med. 2008; 34:127-133. [PubMed: 18201642]

Currie, J.; DellaVigna, S.; Moretti, E.; Pathania, V. The Effect of Fast Food Restaurants on
Obesity and Weight Gain. Cambridge, MA: National Bureau of Economic Research; 2009.
NBER working paper 14721

Spence JC, Cutumisu N, Edwards J, Raine KD, Smoyer-Tomic K. Relation between local food
environments and obesity among adults. BMC Public Health. 2009; 9:192. [PubMed: 19538709]
Li F, Harmer P, Cardinal BJ, Bosworth M, Johnson-Shelton D. Obesity and the built
environment: does the density of neighborhood fast-food outlets matter? Am J Health Promot.
2009; 23:203-209. [PubMed: 19149426]

Li F, Harmer P, Cardinal BJ, Bosworth M, Johnson-Shelton D, Moore JM, Acock A,
Vongjaturapat N. Built environment and 1-year change in weight and waist circumference in
middle-aged and older adults: Portland Neighborhood Environment and Health Study. Am J
Epidemiol. 2009; 169:401-408. [PubMed: 19153214]

Alter DA, Eny K. The relationship between the supply of fast-food chains and cardiovascular
outcomes. Can J Public Health. 2005; 96:173-177. [PubMed: 15913078]

Davis B, Carpenter C. Proximity of fast-food restaurants to schools and adolescent obesity. Am J
Public Health. 2009; 99:505-510. [PubMed: 19106421]

Cheadle A, Psaty BM, Curry S, Wagner E, Diehr P, Koepsell T, Kristal A. Can measures of the
grocery store environment be used to track community-level dietary changes? Prev Med. 1993;
22:361-372. [PubMed: 8392174]

Fisher BD, Strogatz DS. Community measures of low-fat milk consumption: comparing store
shelves with households. Am J Public Health. 1999; 89:235-237. [PubMed: 9949755]

Edmonds J, Baranowski T, Baranowski J, Cullen KW, Myres D. Ecological and socioeconomic
correlates of fruit, juice, and vegetable consumption among African-American boys. Prev Med.
2001; 32:476-481. [PubMed: 11394951]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

328.

329.

330.

331.

332.

333.

334.

335.

Page 69

Bodor JN, Rose D, Farley TA, Swalm C, Scott SK. Neighbourhood fruit and vegetable
availability and consumption: the role of small food stores in an urban environment. Public
Health Nutr. 2008; 11:413-420. [PubMed: 17617930]

Auchincloss AH, Diez Roux AV, Brown DG, Erdmann CA, Bertoni AG. Neighborhood
resources for physical activity and healthy foods and their association with insulin resistance.
Epidemiology. 2008; 19:146-157. [PubMed: 18091002]

Rose D, Hutchinson PL, Bodor JN, Swalm CM, Farley TA, Cohen DA, Rice JC. Neighborhood
food environments and body mass index: the importance of in-store contents. Am J Prev Med.
2009; 37:214-219. [PubMed: 19666158]

McCormack LA, Laska MN, Larson NI, Story M. Review of the nutritional implications of
farmers’ markets and community gardens: a call for evaluation and research efforts. J Am Diet
Assoc. 2010; 110:399-408. [PubMed: 20184990]

Racine EF, Smith Vaughn A, Laditka SB. Farmers’ market use among African-American women
participating in the Special Supplemental Nutrition Program for Women, Infants, and Children. J
Am Diet Assoc. 2010; 110:441-446. [PubMed: 20184995]

Freedman DA, Bell BA, Collins LV. The Veggie Project: a case study of a multi-component
farmers’ market intervention. J Prim Prev. 2011; 32:213-224. [PubMed: 21805054]

Alaimo K, Packnett E, Miles RA, Kruger DJ. Fruit and vegetable intake among urban community
gardeners. J Nutr Educ Behav. 2008; 40:94-101. [PubMed: 18314085]

Lackey, JF., et al. [Accessed March 25, 2012] Evaluation of community gardens. 1998. http://
www.uwex.edu/ces/pdande/evaluation/pdf/comgardens.PDF

Johnson DB, Smith LT. Testing the recommendations of the Washington State Nutrition and
Physical Activity Plan: the Moses Lake case study. Prev Chronic Dis. 2006; 3:A59. [PubMed:
16539800]

Cummins S, Macintyre S. Food deserts---evidence and assumption in health policy making. Br
Med J. 2002; 325:436-438. [PubMed: 12193363]

Cummins S, Petticrew M, Higgins C, Findlay A, Sparks L. Large scale food retailing as an
intervention for diet and health: quasi-experimental evaluation of a natural experiment. J
Epidemiol Community Health. 2005; 59:1035-1040. [PubMed: 16286490]

Institute of Medicine and National Research Council. The Public Health Effects of Food Deserts:
Workshop Summary. Washington, DC: The National Academies Press; 2009.

Ver Ploeg, M.; Breneman, V.; Farrigan, T.; Hamrick, K.; Hopkins, D.; Kaufman, P.; Lin, BH.;
Nord, M.; Smith, T.; Williams, R.; Kinnison, K.; Olander, C.; Singh, A.; Tuckermanty, E.
[Accessed March 25, 2012] Access to Affordable and Nutritious Food—Measuring and
Understanding Food Deserts and Their Consequences: Report to Congress. 2010. http://
www.ers.usda.gov/Publications/ AP/AP036/

ver Ploeg M. Food environment, food store access, consumer behavior, and diet. Choices.
2010:25.

Block JP, Scribner RA, DeSalvo KB. Fast food, race/ethnicity, and income: a geographic
analysis. Am J Prev Med. 2004; 27:211-217. [PubMed: 15450633]

Baker EA, Schootman M, Barnidge E, Kelly C. The role of race and poverty in access to foods
that enable individuals to adhere to dietary guidelines. Prev Chronic Dis. 2006; 3:A76. [PubMed:
16776877]

Lewis LB, Sloane DC, Nascimento LM, Diamant AL, Guinyard JJ, Yancey AK, Flynn G. African
Americans’ access to healthy food options in South Los Angeles restaurants. Am J Public Health.
2005; 95:668-673. [PubMed: 15798128]

Powell LM, Slater S, Mirtcheva D, Bao Y, Chaloupka FJ. Food store availability and
neighborhood characteristics in the United States. Prev Med. 2007; 44:189-195. [PubMed:
16997358]

Lovasi GS, Hutson MA, Guerra M, Neckerman KM. Built environments and obesity in
disadvantaged populations. Epidemiol Rev. 2009; 31:7-20. [PubMed: 19589839]

Macintyre S, McKay L, Cummins S, Burns C. Out-of-home food outlets and area deprivation:
case study in Glasgow, UK. Int J Behav Nutr Phys Act. 2005; 2:16. [PubMed: 16248898]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.uwex.edu/ces/pdande/evaluation/pdf/comgardens.PDF
http://www.uwex.edu/ces/pdande/evaluation/pdf/comgardens.PDF
http://www.ers.usda.gov/Publications/AP/AP036/
http://www.ers.usda.gov/Publications/AP/AP036/

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

336.

337.

338.

339.

340.

341.

342

343.

344,

345.

346.

347.

348.

349.

350.

351.

352.

353.

354.

355.

356.

Page 70

Cummins SC, McKay L, Maclintyre S. McDonald’s restaurants and neighborhood deprivation in
Scotland and England. Am J Prev Med. 2005; 29:308-310. [PubMed: 16242594]

Frost SS, Goins RT, Hunter RH, Hooker SP, Bryant LL, Kruger J, Pluto D. Effects of the built
environment on physical activity of adults living in rural settings. Am J Health Promot. 2010;
24:267-283. [PubMed: 20232609]

Bauman, AE.; Bull, FC. Environmental Correlates of Physical Activity and Walking in Adults
and Children: A Review of Reviews. London, United Kingdom: National Institute of Health and
Clinical Excellence; 2007.

Humpel N, Owen N, Leslie E. Environmental factors associated with adults’ participation in
physical activity: a review. Am J Prev Med. 2002; 22:188-199. [PubMed: 11897464]

Duncan MJ, Spence JC, Mummery WK. Perceived environment and physical activity: a meta-
analysis of selected environmental characteristics. Int J Behav Nutr Phys Act. 2005; 2:11.
[PubMed: 16138933]

Coombes E, Jones AP, Hillsdon M. The relationship of physical activity and overweight to
objectively measured green space accessibility and use. Soc Sci Med. 2010; 70:816-822.
[PubMed: 20060635]

. Witten K, Hiscock R, Pearce J, Blakely T. Neighbourhood access to open spaces and the physical
activity of residents: a national study. Prev Med. 2008; 47:299-303. [PubMed: 18533242]
Davison KK, Lawson CT. Do attributes in the physical environment influence children’s physical
activity? A review of the literature. Int J Behav Nutr Phys Act. 2006; 3:19. [PubMed: 16872543]
Ferreira |, van der Horst K, Wendel-Vos W, Kremers S, van Lenthe FJ, Brug J. Environmental
correlates of physical activity in youth—a review and update. Obes Rev. 2007; 8:129-154.
[PubMed: 17300279]

Boone-Heinonen J, Casanova K, Richardson AS, Gordon-Larsen P. Where can they play?
Outdoor spaces and physical activity among adolescents in U.S. urbanized areas. Prev Med.
2010; 51:295-298. [PubMed: 20655948]

Boone-Heinonen J, Guilkey DK, Evenson KR, Gordon-Larsen P. Residential self-selection bias
in the estimation of built environment effects on physical activity between adolescence and
young adulthood. Int J Behav Nutr Phys Act. 2010; 7:70. [PubMed: 20920341]

Boone-Heinonen J, Gordon-Larsen P. Life stage and sex specificity in relationships between the
built and socioeconomic environments and physical activity. J Epidemiol Community Health.
2011, 65:847-852. [PubMed: 20930092]

Boone-Heinonen J, Popkin BM, Song Y, Gordon-Larsen P. What neighborhood area captures
built environment features related to adolescent physical activity? Health Place. 2010; 16:1280-
1286. [PubMed: 20650673]

Papas MA, Alberg AJ, Ewing R, Helzlsouer KJ, Gary TL, Klassen AC. The built environment
and obesity. Epidemiol Rev. 2007; 29:129-143. [PubMed: 17533172]

Dunton GF, Kaplan J, Wolch J, Jerrett M, Reynolds KD. Physical environmental correlates of
childhood obesity: a systematic review. Obes Rev. 2009; 10:393-402. [PubMed: 19389058]
Feng J, Glass TA, Curriero FC, Stewart WF, Schwartz BS. The built environment and obesity: a
systematic review of the epidemiologic evidence. Health Place. 2010; 16:175-190. [PubMed:
19880341]

Brownson RC, Hoehner CM, Day K, Forsyth A, Sallis JF. Measuring the built environment for
physical activity: state of the science. Am J Prev Med. 2009; 36:599-S123. [PubMed: 19285216]
Davison KK, Werder JL, Lawson CT. Children’s active commuting to school: current knowledge
and future directions. Prev Chronic Dis. 2008; 5:A100. [PubMed: 18558018]

Panter JR, Jones AP, van Sluijs EM. Environmental determinants of active travel in youth: a
review and framework for future research. Int J Behav Nutr Phys Act. 2008; 5:34. [PubMed:
18573196]

Galvez MP, Pearl M, Yen IH. Childhood obesity and the built environment. Curr Opin Pediatr.
2010; 22:202-207. [PubMed: 20090524]

Carter MA, Dubois L. Neighbourhoods and child adiposity: a critical appraisal of the literature.
Health Place. 2010; 16:616-628. [PubMed: 20106712]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

357.

358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

368.

369.

370.

371

372.

373.

374.

375.

376.

Page 71

Casagrande SS, Whitt-Glover MC, Lancaster KJ, Odoms-Young AM, Gary TL. Built
environment and health behaviors among African Americans: a systematic review. Am J Prev
Med. 2009; 36:174-181. [PubMed: 19135908]

Chow CK, Lock K, Teo K, Subramanian SV, McKee M, Yusuf S. Environmental and societal
influences acting on cardiovascular risk factors and disease at a population level: a review. Int J
Epidemiol. 2009; 38:1580-1594. [PubMed: 19261658]

Saelens BE, Handy SL. Built environment correlates of walking: a review. Med Sci Sports Exerc.
2008; 40:S550-S566. [PubMed: 18562973]

Wells NM, Yang Y. Neighborhood design and walking. A quasi-experimental longitudinal study.
Am J Prev Med. 2008; 34:313-319. [PubMed: 18374245]

Tester JM. The built environment: designing communities to promote physical activity in
children. Pediatrics. 2009; 123:1591-1598. [PubMed: 19482771]

Carver A, Timperio A, Hesketh K, Crawford D. Are safety-related features of the road
environment associated with smaller declines in physical activity among youth? J Urban Health.
2010; 87:29-43. [PubMed: 19949995]

Hume C, Timperio A, Salmon J, Carver A, Giles-Corti B, Crawford D. Walking and cycling to
school: predictors of increases among children and adolescents. Am J Prev Med. 2009; 36:195—
200. [PubMed: 19162431]

Cleland VJ, Timperio A, Crawford D. Are perceptions of the physical and social environment
associated with mothers’ walking for leisure and for transport? A longitudinal study. Prev Med.
2008; 47:188-193. [PubMed: 18584859]

Hou N, Popkin BM, Jacobs DR Jr, Song Y, Guilkey D, Lewis CE, Gordon-Larsen P.
Longitudinal associations between neighborhood-level street network with walking, bicycling,
and jogging: the CARDIA study. Health Place. 2010; 16:1206-1215. [PubMed: 20801072]

Fitzhugh EC, Bassett DR Jr, Evans MF. Urban trails and physical activity: a natural experiment.
Am J Prev Med. 2010; 39:259-262. [PubMed: 20709258]

Booth KM, Pinkston MM, Poston WS. Obesity and the built environment. J Am Diet Assoc.
2005; 105:S110-117. [PubMed: 15867906]

Carver A, Timperio A, Crawford D. Playing it safe: the influence of neighbourhood safety on
children’s physical activity. A review. Health Place. 2008; 14:217-227. [PubMed: 17662638]

Weir LA, Etelson D, Brand DA. Parents’ perceptions of neighborhood safety and children’s
physical activity. Prev Med. 2006; 43:212-217. [PubMed: 16712912]

Gordon-Larsen P, McMurray RG, Popkin BM. Determinants of adolescent physical activity and
inactivity patterns. Pediatrics. 2000; 105:E83. [PubMed: 10835096]

Kerr J, Rosenberg D, Sallis JF, Saelens BE, Frank LD, Conway TL. Active commuting to school:
associations with environment and parental concerns. Med Sci Sports Exerc. 2006; 38:787-794.
[PubMed: 16679998]

Crawford D, Cleland V, Timperio A, Salmon J, Andrianopoulos N, Roberts R, Giles-Corti B,
Baur L, Ball K. The longitudinal influence of home and neighbourhood environments on
children’s body mass index and physical activity over 5 years: the CLAN study. Int J Obes
(Lond). 2010; 34:1177-1187. [PubMed: 20351728]

Foster S, Giles-Corti B. The built environment, neighborhood crime and constrained physical
activity: an exploration of inconsistent findings. Prev Med. 2008; 47:241-251. [PubMed:
18499242]

McCormack GR, Rock M, Toohey AM, Hignell D. Characteristics of urban parks associated with
park use and physical activity: a review of qualitative research. Health Place. 2010; 16:712-726.
[PubMed: 20356780]

West JH, Blumberg EJ, Kelley NJ, Hill L, Sipan CL, Schmitz KE, Ryan S, Clapp JD, Hovell MF.
Does proximity to retailers influence alcohol and tobacco use among Latino adolescents? J
Immigr Minor Health. 2010; 12:626—633. [PubMed: 19936923]

Pearce J, Hiscock R, Moon G, Barnett R. The neighbourhood effects of geographical access to
tobacco retailers on individual smoking behaviour. J Epidemiol Community Health. 2009;
63:69-77. [PubMed: 18628269]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

377.

378.

379.

380.

381.

382.

383.

384.

385.

386.

387.

388.

389.

390.

391

392.

393.

394.

395.

Page 72

Li W, Land T, Zhang Z, Keithly L, Kelsey JL. Small-area estimation and prioritizing
communities for tobacco control efforts in Massachusetts. Am J Public Health. 2009; 99:470-
479. [PubMed: 19150913]

Novak SP, Reardon SF, Raudenbush SW, Buka SL. Retail tobacco outlet density and youth
cigarette smoking: a propensity-modeling approach. Am J Public Health. 2006; 96:670-676.
[PubMed: 16507726]

Chuang YC, Cubbin C, Ahn D, Winkleby MA. Effects of neighbourhood socioeconomic status
and convenience store concentration on individual level smoking. J Epidemiol Community
Health. 2005; 59:568-573. [PubMed: 15965140]

McCarthy WJ, Mistry R, Lu Y, Patel M, Zheng H, Dietsch B. Density of tobacco retailers near
schools: effects on tobacco use among students. Am J Public Health. 2009; 99:2006-2013.
[PubMed: 19820214]

Henriksen L, Feighery EC, Schleicher NC, Cowling DW, Kline RS, Fortmann SP. Is adolescent
smoking related to the density and proximity of tobacco outlets and retail cigarette advertising
near schools? Prev Med. 2008; 47:210-214. [PubMed: 18544462]

Stead LF, Perera R, Lancaster T. Telephone counselling for smoking cessation. Cochrane
Database Sys Rev. 2006; 3:CD002850.

Lando HA, Hellerstedt WL, Pirie PL, McGovern PG. Brief supportive telephone outreach as a
recruitment and intervention strategy for smoking cessation. Am J Public Health. 1992; 82:41-
46. [PubMed: 1536333]

Zhu SH, Stretch V, Balabanis M, Rosbrook B, Sadler G, Pierce JP. Telephone counseling for
smoking cessation: effects of single-session and multiple-session interventions. J Consult Clin
Psychol. 1996; 64:202-211. [PubMed: 8907100]

Ossip-Klein DJ, Giovino GA, Megahed N, Black PM, Emont SL, Stiggins J, Shulman E, Moore
L. Effects of smokers’ hotline: results of a 10-county self-help trial. J Consult Clin Psychol.
1991, 59:325-332. [PubMed: 2030195]

Guide to Community Preventive Services. [Accessed April 15, 2011] Increasing tobacco use
cessation; multicomponent interventions that include telephone support. 2011. http:/
www.thecommunityguide.org/tobacco/cessation/multicomponentinterventions.html

The Federal Trade Commission. Marketing Food to Children and Adolescents: A Review of
Industry Expenditures, Activities, and Self-Regulation. 2008. www.ftc.gov/0s/2008/07/
P064504.foodmktingreport.pdf

Hastings, G.; McDermott, L.; Angus, K.; Stead, M.; Thomson, S. [Accessed September 30, 2011]
The extent, nature and effects of food promotion to children: A review of the evidence. Technical
paper prepared for the World Health Organization. 2006. http://www.who.int/
dietphysicalactivity/publications/Hastings_paper_marketing.pdf

McGinnis, JM.; Gootman, JA.; Kraak, V1., editors. Institute of Medicine, Committee on Food
Marketing and the Diets of Children and Youth. Food Marketing to Children and Youth: Threat
or Opportunity?. Washington, DC: The National Academies Press; 2006.

Powell LM, Szczypka G, Chaloupka FJ, Braunschweig CL. Nutritional content of television food
advertisements seen by children and adolescents in the United States. Pediatrics. 2007; 120:576—
583. [PubMed: 17766531]

Gantz, W.; Schwartz, N.; Angelini, JR.; Rideout, V. [Accessed March 25, 2012] Food for
thought: Television food advertising to children in the United States. A Kaiser Family
Foundation report. 2007. http://www.kff.org/entmedia/upload/7618.pdf

Chou SY, Rashad I, Grossman M. Fast-food restaurant advertising on television and its influence
on childhood obesity. J Law Econ. 2008; 51:599-618.

Veerman JL, Van Beeck EF, Barendregt JJ, Mackenbach JP. By how much would limiting TV
food advertising reduce childhood obesity? Eur J Public Health. 2009; 19:365-369. [PubMed:
19324935]

Hawkes, C. [Accessed March 25, 2012] Marketing food to children: the global regulatory
environment. 2004. http://www.whqglibdoc.who.int/publications/2004/9241591579.pdf

Leth T, Jensen HG, Mikkelsen AA, Bysted A. The effect of the regulation on trans fatty acid
content in Danish food. Atheroscler Suppl. 2006; 7:53-56. [PubMed: 16713397]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.thecommunityguide.org/tobacco/cessation/multicomponentinterventions.html
http://www.thecommunityguide.org/tobacco/cessation/multicomponentinterventions.html
http://www.who.int/dietphysicalactivity/publications/Hastings_paper_marketing.pdf
http://www.who.int/dietphysicalactivity/publications/Hastings_paper_marketing.pdf
http://www.kff.org/entmedia/upload/7618.pdf
http://www.whqlibdoc.who.int/publications/2004/9241591579.pdf

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

396.

397.

398.

399.

400.

401.

402.

403.

404.

405.

406.

407.

408.

409.

410.

411.

412.

413.

Page 73

Uusitalo U, Feskens EJ, Tuomilehto J, Dowse G, Haw U, Fareed D, Hemraj F, Gareeboo H,
Alberti KG, Zimmet P. Fall in total cholesterol concentration over five years in association with
changes in fatty acid composition of cooking oil in Mauritius: cross sectional survey. BMJ. 1996;
313:1044-1046. [PubMed: 8898594]

Eyler A, Lankford T, Chriqui J, Evenson KR, Kruger J, Tompkins N, VVoorhees C, Zieff S, Aytur
S, Brownson R. An analysis of state legislation on community trails. J Phys Act Health. 2010;
7(suppl 1):S40-S47. [PubMed: 20440011]

Gomez LF, Mateus JC, Cabrera G. Leisure-time physical activity among women in a
neighbourhood in Bogota, Colombia: prevalence and socio-demographic correlates. Cad Saude
Publica. 2004; 20:1103-1109. [PubMed: 15300304]

Eyler A, Brownson R, Schmid T. Physical Activity Policy: From Present to Future. J Phys Act
Health. 2010; 7(suppl 1)

Harris CV, Bradlyn AS, Tompkins NO, Purkey MB, Kennedy KA, Kelley GA. Evaluating the
West Virginia Healthy Lifestyles Act: methods and procedures. J Phys Act Health. 2010; 7(suppl
1):S31-S39. [PubMed: 20440009]

Institute of Medicine, Committee on Secondhand Smoke Exposure and Acute Coronary Events. .
Secondhand Smoke Exposure and Cardiovascular Effects: Making Sense of the Evidence.
Washington, DC: The National Academies Press; 2009.

Barone-Adesi F, Vizzini L, Merletti F, Richiardi L. Short-term effects of Italian smoking
regulation on rates of hospital admission for acute myocardial infarction. Eur Heart J. 2006;
27:2468-2472. [PubMed: 16940340]

Bartecchi C, Alsever RN, Nevin-Woods C, Thomas WM, Estacio RO, Bartelson BB, Krantz MJ.
Reduction in the incidence of acute myocardial infarction associated with a citywide smoking
ordinance. Circulation. 2006; 114:1490-1496. [PubMed: 17000911]

Centers for Disease Control and Prevention. Reduced hospitalizations for acute myocardial
infarction after implementation of a smoke-free ordinance—city of Pueblo, Colorado, 2002—
2006. MMWR Morb Mortal Wkly Rep. 2009; 57:1373-1377. [PubMed: 19116606]

Cesaroni G, Forastiere F, Agabiti N, Valente P, Zuccaro P, Perucci CA. Effect of the Italian
smoking ban on population rates of acute coronary events. Circulation. 2008; 117:1183-1188.
[PubMed: 18268149]

Juster HR, Loomis BR, Hinman TM, Farrelly MC, Hyland A, Bauer UE, Birkhead GS. Declines
in hospital admissions for acute myocardial infarction in New York state after implementation of
a comprehensive smoking ban. Am J Public Health. 2007; 97:2035-2039. [PubMed: 17901438]
Khuder SA, Milz S, Jordan T, Price J, Silvestri K, Butler P. The impact of a smoking ban on
hospital admissions for coronary heart disease. Prev Med. 2007; 45:3-8. [PubMed: 17482249]
Lemstra M, Neudorf C, Opondo J. Implications of a public smoking ban. Can J Public Health.
2008; 99:62-65. [PubMed: 18435394]

Pell JP, Haw S, Cobbe S, Newby DE, Pell AC, Fischbacher C, McConnachie A, Pringle S,
Murdoch D, Dunn F, Oldroyd K, Macintyre P, O’Rourke B, Borland W. Smoke-free legislation
and hospitalizations for acute coronary syndrome. N Engl J Med. 2008; 359:482-491. [PubMed:
18669427]

Sargent RP, Shepard RM, Glantz SA. Reduced incidence of admissions for myocardial infarction
associated with public smoking ban: before and after study. BMJ. 2004; 328:977-980. [PubMed:
15066887]

Seo DC, Torabi MR. Reduced admissions for acute myocardial infarction associated with a public
smoking ban: matched controlled study. J Drug Educ. 2007; 37:217-226. [PubMed: 18047180]
Vasselli S, Papini P, Gaelone D, Spizzichino L, De Campora E, Gnavi R, Saitto C, Binkin N,
Laurendi G. Reduction incidence of myocardial infarction associated with a national legislative
ban on smoking. Minerva Cardioagiol. 2008; 56:197-203.

Meyers DG, Neuberger JS, He J. Cardiovascular effect of bans on smoking in public places: a
systematic review and meta-analysis. J Am Coll Cardiol. 2009; 54:1249-1255. [PubMed:
19778665]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

414.

415.

416.

417.

418.

419.

420.

421.

422.

423.

424.

425.

426.

427.

428.

429.

430.

431.

432.

433.

Page 74

Lightwood JM, Glantz SA. Declines in acute myocardial infarction after smoke-free laws and
individual risk attributable to secondhand smoke. Circulation. 2009; 120:1373-1379. [PubMed:
19770392]

Herman PM, Walsh ME. Hospital admissions for acute myocardial infarction, angina, stroke, and
asthma after implementation of Arizona’s comprehensive statewide smoking ban. Am J Public
Health. 2011; 101:491-496. [PubMed: 20466955]

Trachsel LD, Kuhn MU, Reinhart WH, Schulzki T, Bonetti PO. Reduced incidence of acute
myocardial infarction in the first year after implementation of a public smoking ban in
Graubuenden, Switzerland. Swiss Med WKkly. 2010 Jan 12.

Naiman A, Glazier RH, Moineddin R. Association of anti-smoking legislation with rates of
hospital admission for cardiovascular and respiratory conditions. CMAJ. 2010; 182:761-767.
[PubMed: 20385737]

Dove MS, Dockery DW, Mittleman MA, Schwartz J, Sullivan EM, Keithly L, Land T. The
impact of Massachusetts’ smoke-free workplace laws on acute myocardial infarction deaths. Am
J Public Health. 2010; 100:2206-2212. [PubMed: 20864706]

Grassi MC, Enea D, Ferketich AK, Lu B, Nencini P. A smoking ban in public places increases the
efficacy of bupropion and counseling on cessation outcomes at 1 year. Nicotine Tob Res. 2009;
11:1114-1121. [PubMed: 19654237]

Mackay D, Haw S, Ayres JG, Fischbacher C, Pell JP. Smoke-free legislation and hospitalizations
for childhood asthma. N Engl J Med. 2010; 363:1139-1145. [PubMed: 20843248]

Hozawa A, Houston T, Steffes MW, Widome R, Williams OD, Iribarren C, Pletcher MJ,
Daviglus ML, Carr JJ, Jacobs DR Jr. The association of cigarette smoking with self-reported
disease before middle age: the Coronary Artery Risk Development in Young Adults (CARDIA)
study. Prev Med. 2006; 42:193-199. [PubMed: 16480762]

Gasparrini A, Gorini G, Barchielli A. On the relationship between smoking bans and incidence of
acute myocardial infarction. Eur J Epidemiol. 2009; 24:597-602. [PubMed: 19649714]

Collins NM, Shi Q, Forster JL, Erickson DJ, Toomey TL. Effects of clean indoor air laws on bar
and restaurant revenue in Minnesota cities. Am J Prev Med. 2010; 39:510-S15. [PubMed:
21074671]

Fichtenberg CM, Glantz SA. Effect of smoke-free workplaces on smoking behaviour: systematic
review. BMJ. 2002; 325:188. [PubMed: 12142305]

Hopkins DP, Razi S, Leeks KD, Priya Kalra G, Chattopadhyay SK, Soler RE. Smokefree policies
to reduce tobacco use: a systematic review. Am J Prev Med. 2010; 38:5275-S289. [PubMed:
20117612]

Bell K, McCullough L, Devries K, Jategaonkar N, Greaves L, Richardson L. Location restrictions
on smoking: assessing their differential impacts and consequences in the workplace. Can J Public
Health. 2009; 100:46-50. [PubMed: 19263983]

Moskowitz JM, Lin Z, Hudes ES. The impact of workplace smoking ordinances in California on
smoking cessation. Am J Public Health. 2000; 90:757-761. [PubMed: 10800425]

Owen N, Borland R. Delayed compensatory cigarette consumption after a workplace smoking
ban. Tob Control. 1997; 6:131-135. [PubMed: 9291223]

Farrelly MC, Evans WN, Sfekas AES. The impact of workplace smoking bans: results from a
national survey. Tob Control. 1999; 8:272-277. [PubMed: 10599571]

Heloma A, Jaakkola MS. Four year follow up of smoke exposure, attitudes and smoking
behaviour following enactment of Finland’s national smoke free work place law. Addiction.
2003; 98:1111-1117. [PubMed: 12873245]

Kinne S, Kristal AR, White E, Hunt J. Work-site smoking policies: their population impact in
Washington State. Am J Public Health. 1993; 83:1031-1033. [PubMed: 8328601]

Gritz ER, Thompson B, Emmons K, Ockene JK, McLerran DF, Nielsen IR. Gender differences
among smokers and quitters in the Working Well Trial. Prev Med. 1998; 27:553-561. [PubMed:
9672949]

Bauer JE, Hyland A, Li Q, Steger C, Cummings KM. A longitudinal assessment of the impact of
smoke-free worksite policies on tobacco use. Am J Public Health. 2005; 95:1024-1029.
[PubMed: 15914828]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

434.

435.

436.

437.

438.

439.

440.

441.

442.

443.

444,

445.

446.

447.

448.

449.

450

451.

452.

453.

454,

Page 75

Wheeler JG, Pulley LV, Felix HC, Bursac Z, Siddiqui NJ, Stewart MK, Mays GP, Gauss CH.
Impact of a smoke-free hospital campus policy on employee and consumer behavior. Public
Health Rep. 2007; 122:744-752. [PubMed: 18051667]

Longo DR, Johnson JC, Kruse RL, Brownson RC, Hewett JE. A prospective investigation of the
impact of smoking bans on tobacco cessation and relapse. Tob Control. 2001; 10:267-272.
[PubMed: 11544392]

Mizoue T, Reijula K, Heloma A, Yamato H, Fujino Y. Impact of workplace smoking restrictions
on smoking behaviour and attitudes toward quitting in Japan. Tob Control. 2000; 9:435.

Osypuk TL, Subramanian S, Kawachi I, Acevedo-Garcia D. Is workplace smoking policy equally
prevalent and equally effective among immigrants? J Epidemiol Community Health. 2009;
63:784-791. [PubMed: 19359272]

Friedrich V, Briigger A, Bauer G. Worksite tobacco prevention in the Canton of Zurich: stages of
change, predictors, and outcomes. Int J Public Health. 2009; 54:427-438. [PubMed: 19820897]

Farkas AJ, Gilpin EA, White MM, Pierce JP. Association between household and workplace
smoking restrictions and adolescent smoking. JAMA. 2000; 284:717-722. [PubMed: 10927780]

Skeer M, Cheng DM, Rigotti NA, Siegel M. Secondhand smoke exposure in the workplace. Am J
Prev Med. 2005; 28:331-337. [PubMed: 15831337]

Ma J, Apelberg BJ, Avila-Tang E, Yang G, Ma S, Samet JM, Stillman FA. Workplace smoking
restrictions in China: results from a six county survey. Tob Control. 2010; 19:403-409.
[PubMed: 20798022]

Osinubi OY, Sinha S, Rovner E, Perez Lugo M, Jain NJ, Demissie K, Goldman M. Efficacy of
tobacco dependence treatment in the context of a “smoke free grounds” worksite policy: a case
study. Am J Ind Med. 2004; 46:180-187. [PubMed: 15273971]

American Heart Association, Dept of Policy Research. [Accessed September 30, 2011] Policy
Position Statement on Body Mass Index (BMI) Surveillance and Assessment in Schools. 2009.
http://www.heart.org/idc/groups/heart-public/ @wcem/@adv/documents/downloadable/
ucm_301789.pdf
Sellstrém E, Bremberg S. Is there a “school effect” on pupil outcomes? A review of multilevel
studies. J Epidemiol Community Health. 2006; 60:149-155. [PubMed: 16415266]

Borders TF, Xu KT, Bacchi D, Cohen L, SoRelle-Miner D. College campus smoking policies and
programs and students’ smoking behaviors. BMC Public Health. 2005; 5:74. [PubMed:
16001977]

Barnett TA, Gauvin L, Lambert M, O’Loughlin J, Paradis G, McGrath JJ. The influence of school
smoking policies on student tobacco use. Arch Pediatr Adolesc Med. 2007; 161:842-848.
[PubMed: 17768283]

Piontek D, Buehler A, Rudolph U, Metz K, Kroeger C, Gradl S, Floeter S, Donath C. Social
contexts in adolescent smoking: does school policy matter? Health Educ Res. 2008; 23:1029-
1038. [PubMed: 17947247]

Boris NW, Johnson CC, Huang S, Myers L, Andrew K, Webber LS. Targeting school tobacco
policy: lessons from the Acadiana Coalition of Teens against Tobacco (ACTT). Health Promot
Pract. 2009; 10:549-556. [PubMed: 18367640]

Murnaghan D, Leatherdale S, Sihvonen M, Kekki P. School-based tobacco-control programming
and student smoking behaviour. Chronic Dis Can. 2009; 29:169-177. [PubMed: 19804681]

. Apel M, Klein K, McDermott RJ, Westhoff WW. Restricting smoking at the University of Kéln,
Germany: a case study. J Am Coll Health. 1997; 45:219-223. [PubMed: 9069681]

Etter JF, Ronchi A, Perneger T. Short-term impact of a university based smoke free campaign. J
Epidemiol Community Health. 1999; 53:710-715. [PubMed: 10656100]

Wakefield MA, Chaloupka FJ, Kaufman NJ, Orleans CT, Barker DC, Ruel EE. Effect of
restrictions on smoking at home, at school, and in public places on teenage smoking: cross
sectional study. BMJ. 2000; 321:333-337. [PubMed: 10926588]

Adams ML, Jason LA, Pokorny S, Hunt Y. The relationship between school policies and youth
tobacco use. J Sch Health. 2009; 79:17-23. [PubMed: 19149781]

Lipperman-Kreda S, Paschall MJ, Grube JW. Perceived enforcement of school tobacco policy
and adolescents’ cigarette smoking. Prev Med. 2009; 48:562-566. [PubMed: 19285525]

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.heart.org/idc/groups/heart-public/@wcm/@adv/documents/downloadable/ucm_301789.pdf
http://www.heart.org/idc/groups/heart-public/@wcm/@adv/documents/downloadable/ucm_301789.pdf

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

455.

456.

457.

458.

459.

460.

461.

462.

463.

464.

465.

466.

467.

468.

469.

470.

471.

472.

Page 76

Sabiston CM, Lovato CY, Ahmed R, Pullman AW, Hadd V, Campbell HS, Nykiforuk C, Brown
KS. School smoking policy characteristics and individual perceptions of the school tobacco
context: are they linked to students’ smoking status? J Youth Adolesc. 2009; 38:1374-1387.
[PubMed: 19779813]

Evans-Whipp TJ, Bond L, Ukoumunne OC, Toumbourou JW, Catalano RF. The impact of school
tobacco policies on student smoking in Washington State, United States and Victoria, Australia.
Int J Environ Res Public Health. 2010; 7:698-710. [PubMed: 20616998]

Lovato C, Sabiston C, Hadd V, Nykiforuk C, Campbell H. The impact of school smoking policies
and student perceptions of enforcement on school smoking prevalence and location of smoking.
Health Educ Res. 2007; 22:782-793. [PubMed: 16987941]

Lovato CY, Pullman AW, Halpin P, Zeisser C, Nykiforuk C1J, Best F, Diener A, Manske S. The
influence of school policies on smoking prevalence among students in grades 5-9, Canada,
2004-2005. Prev Chronic Dis. 2010; 7:A129. [PubMed: 20950536]

Mills AL, Messer K, Gilpin EA, Pierce JP. The effect of smoke-free homes on adult smoking
behavior: a review. Nicotine Tob Res. 2009; 11:1131-1141. [PubMed: 19633273]

Emory K, Saquib N, Gilpin EA, Pierce JP. The association between home smoking restrictions
and youth smoking behaviour: a review. Tob Control. 2010; 19:495-506. [PubMed: 20852326]
Kabir Z, Alpert HR, Goodman PG, Haw S, Behm I, Connolly GN, Gupta PC, Clancy L. Effect of
smoke-free home and workplace policies on second-hand smoke exposure levels in children: an
evidence summary. Pediatr Health. 2010; 4:391-403.

Pizacani BA, Martin DP, Stark MJ, Koepsell TD, Thompson B, Diehr P. A prospective study of
household smoking bans and subsequent cessation related behaviour: the role of stage of change.
Tob Control. 2004; 13:23-28. [PubMed: 14985591]

Wechsler H, Lee JE, Rigotti NA. Cigarette use by college students in smoke-free housing: results
of a national study. Am J Prev Med. 2001; 20:202-207. [PubMed: 11275447]

Siahpush M, Borland R, Scollo M. Factors associated with smoking cessation in a national
sample of Australians. Nicotine Tob Res. 2003; 5:597-602. [PubMed: 12959798]

Shelley D, Yerneni R, Hung D, Das D, Fahs M. The relative effect of household and workplace
smoking restriction on health status among Chinese Americans living in New York City. J Urban
Health. 2007; 84:360-371. [PubMed: 17410472]

Schultz AS, Nowatzki J, Dunn DA, Griffith EJ. Effects of socialization in the household on youth
susceptibility to smoking: a secondary analysis of the 2004/05 Canadian Youth Smoking Survey.
Chronic Dis Can. 2010; 30:71-77. [PubMed: 20609290]

Myung SK, McDonnell DD, Kazinets G, Seo HG, Moskowitz JM. Relationships between
household smoking restrictions and intention to quit smoking among Korean American male
smokers in California. J Korean Med Sci. 2010; 25:245-250. [PubMed: 20119578]

Ayers JW, Hofstetter CR, Hughes SC, Park H, Paik HY, Irvin VL, Lee J, Juon HS, Latkin C,
Hovell MF. Smoking on both sides of the Pacific: home smoking restrictions and secondhand
smoke exposure among Korean adults and children in Seoul and California. Nicotine Tob Res.
2010; 12:1142-1150. [PubMed: 20924042]

Fu SS, Burgess DJ, van Ryn M, Rhodes K, Widome R, Ricards JJ, Noorbaloochi S, Clothier B,
Su J, Joseph AM. Smoking-cessation strategies for American Indians: should smoking-cessation
treatment include a prescription for a complete home smoking ban? Am J Prev Med. 2010;
39:S56-S65. [PubMed: 21074679]

Wilson KM, Klein JD, Blumkin AK, Gottlieb M, Winickoff JP. Tobacco-smoke exposure in
children who live in multiunit housing. Pediatrics. 2011; 127:85-92. [PubMed: 21149434]
Jackson SL, Bonnie RJ. A systematic examination of smoke-free policies in multiunit dwellings
in Virginia as reported by property managers: implications for prevention. Am J Health Promot.
2011; 26:37-44. [PubMed: 21879941]

Ong MK, Diamant AL, Zhou Q, Park HY, Kaplan RM. Estimates of smoking-related property
costs in California multiunit housing. Am J Public Health. 2012; 102:490-493. [PubMed:
21852657]

Circulation. Author manuscript; available in PMC 2014 January 06.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

473.

474.

475.

476.

477.

478.

479.

480.

481.

482.

483.

484.

485.

486.

487.

488.

489.

490.

491.

492.

Page 77

Pizacani BA, Laughter D, Menagh K, Stark MJ, Drach L, Hermann-Franzen C. Moving multiunit
housing providers toward adoption of smoke-free policies. Prev Chronic Dis. 2011; 8:A21.
[PubMed: 21159233]

Lovato C, Linn G, Stead LF, Best A. Impact of tobacco advertising and promotion on increasing
adolescent smoking behaviours. Cochrane Database Syst Rev. 2003:CD003439. [PubMed:
14583977]

DiFranza JR, Wellman RJ, Sargent JD, Weitzman M, Hipple BJ, Winickoff JP. Tobacco
promotion and the initiation of tobacco use: assessing the evidence for causality. Pediatrics.
2006; 117:e1237-1248. [PubMed: 16740823]

Wellman RJ, Sugarman DB, DiFranza JR, Winickoff JP. The extent to which tobacco marketing
and tobacco use in films contribute to children’s use of tobacco: a meta-analysis. Arch Pediatr
Adolesc Med. 2006; 160:1285-1296. [PubMed: 17146027]

Pierce JP. Tobacco industry marketing, population-based tobacco control, and smoking behavior.
Am J Prev Med. 2007; 33:S327-S334. [PubMed: 18021907]

Paynter J, Edwards R. The impact of tobacco promotion at the point of sale: a systematic review.
Nicotine Tob Res. 2009; 11:25-35. [PubMed: 19246438]

Quentin W, Neubauer S, Leidl R, Konig HH. Advertising bans as a means of tobacco control
policy: a systematic literature review of time-series analyses. Int J Public Health. 2007; 52:295—
307. [PubMed: 18030945]

Blecher E. The impact of tobacco advertising bans on consumption in developing countries. J
Health Econ. 2008; 27:930-942. [PubMed: 18440661]

Freeman B, Chapman S, Rimmer M. The case for the plain packaging of tobacco products.
Addiction. 2008; 103:580-590. [PubMed: 18339104]

Barlow SE. Expert committee recommendations regarding the prevention, assessment, and
treatment of child and adolescent overweight and obesity: summary report. Pediatrics. 2007;
120(suppl 4):S164-S192. [PubMed: 18055651]

Davis D, Galbraith R. Continuing medical education effect on practice performance: effectiveness
of continuing medical education: American College of Chest Physicians Evidence-Based
Educational Guidelines. Chest. 2009; 135:425-48S. [PubMed: 19265075]

Norman GJ, Zabinski MF, Adams MA, Rosenberg DE, Yaroch AL, Atienza AA. A review of
eHealth interventions for physical activity and dietary behavior change. Am J Prev Med. 2007;
33:336-345. [PubMed: 17888860]

Baird J, Cooper C, Margetts BM, Barker M, Inskip HM. Changing health behaviour of young
women from disadvantaged backgrounds: evidence from systematic reviews. Proc Nutr Soc.
2009; 68:195-204. [PubMed: 19208272]

Bodenheimer T. Helping patients improve their health-related behaviors: what system changes do
we need? Dis Manag. 2005; 8:319-330. [PubMed: 16212517]

Simpson LA, Cooper J. Paying for obesity: a changing landscape. Pediatrics. 2009; 123(suppl
5):5301-S307. [PubMed: 19470607]

Quist-Paulsen P. Cessation in the use of tobacco—pharmacologic and non-pharmacologic
routines in patients. Clin Respir J. 2008; 2:4-10. [PubMed: 20298298]

Balkstra CR, Fields M, Roesler L. Meeting Joint Commission on Accreditation of Healthcare
Organization’s requirements for tobacco cessation: the St. Joseph’s/Candler Health System
approach to success. Crit Care Nurs Clin North Am. 2006; 18:105-111. xiii. [PubMed:
16546013]

Joint Commission report shows quality gains. Healthcare Benchmarks Qual Improve. 2007;
14:52-54.

Reeves GR, Wang TY, Reid KJ, Alexander KP, Decker C, Ahmad H, Spertus JA, Peterson ED.
Dissociation between hospital performance of the smoking cessation counseling quality metric
and cessation outcomes after myocardial infarction. Arch Intern Med. 2008; 168:2111-2117.
[PubMed: 18955640]

The Joint Commission. Tobacco and alcohol measures. 2011. http://www.jointcommission.org/
tobacco_and_alcohol_measures

Circulation. Author manuscript; available in PMC 2014 January 06.


http://www.jointcommission.org/tobacco_and_alcohol_measures
http://www.jointcommission.org/tobacco_and_alcohol_measures

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Mozaffarian et al.

493.

494.

495.

496.

Page 78

Improving Data to Analyze Food and Nutrition Policies. Washington, DC: The National
Academies Press; 2005. Panel on Enhancing the Data Infrastructure in Support of Food and
Nutrition Programs, Research, and Decision Making, National Research Council.

Mclnnes, MM.; Shinogle, JA. Physical Activity: Economic and Policy Factors. Washington, DC:
National Bureau of Economic Research; 2009. NBER working paper 15039

Ng SW, Zaghloul S, Ali HI, Harrison G, Popkin BM. The prevalence and trends of overweight,
obesity and nutrition-related non-communicable diseases in the Arabian Gulf States. Obes Rev.
2011; 12:1-13. [PubMed: 20546144]

Schroeter C, Lusk J, Tyner W. Determining the impact of food price and income changes on body
weight. J Health Econ. 2008; 27:45-68. [PubMed: 17521754]

Circulation. Author manuscript; available in PMC 2014 January 06.



Page 79

Mozaffarian et al.

J%m_ 1) AuAnoe jeaisAyd ajowoud 03 ‘sspow ajdnjnw Buisn ‘subredwed uoiyeanpa pue eIPaW pasnaoy ‘pauleIsns

§ +Am_ 1) (Syey urenad ‘s ‘syeysue.y ‘Ba) spooy ul syuaLNu d1319ads 8anpai 03 said1jod Aloje|nbisy
Zm_ e|1) uonowo.d afexoed-uo Buipnjoul ‘uolyse) AUe Ul UaJp[Iyd 0] PasiLIdAPe pue pajaytew sabelanag pue Spooy 1o) spiepuels UonLINU [elauss)
Zm_ e|]) syinoA Aq pausnbauy saoejd o1jgnd pue sjooyds Jeau sabelanaq 10 Spooy [nyyljeay ssa| 40 Bunaxsew pue BuisiIaApe UO SUOROLISY

im_ 1) Uaip|1ys 01 pasilaApe safelanaq J0 SPOoy [NJyIeay SSa| 40} SIUBLLASILIBADE UOISIAS]S) UO SUORIIISaY
ﬁﬁ__m_ B|]) SaWoy Jeau s}eyew.adns Jo Aujige|ieAe pasealou|

Zm_ ©|[) $8910492 J3IY}{eay axew 03 suodl Jo ‘sjaqe| ‘sydwoid
aulyoew BuIpuaA Yiim uoieuiquiod ul ‘panas sabelanaq pue Spooy Jo) sprepuels uoniinu Buols 1o/pue suoido abelanag/pooy Jaiyijeay Jo Aljige|ieAe pasealou|

+A< []) slusuodwod uouanaid/uoiessad 029eqo} pue ‘ANAnde [eaisAyd ‘uoniianu yim swelboad ssaujjam asyIom aalsuayaidwo)

+A< e|]) Aep jooyds ay) Burinp sjuapnis 01 sajqelaban pue synly 8aiy apiaoid reyy sweiboid ajgelsban pue 1Ny ysai4
._.A< B|]) saoualiadxa Buluap.aeh uo-spuey pue uoieanpa Buiuapseb pue uoniinu Buipnjour ‘swesboud uspreb jooyds
+A< 1) usuodwoa Ajiwey/jeiuared e pue ‘suondo afielanaq pue pooy Ayyesy ‘wesboid 34 [ewloy e ‘saidijod j0oyas

anioddns ‘s1ayoes) paules) ‘eJnoLINd [eUOIIEdNpa pazije1dads Buipnjoul ‘AnAnoe [eaisAyd pue 181p y1oq BuiAoidwi Uo Pasnooy suonusAIBIUL JuBUOdWOodNINIA

1 (8 &11) 53pROP [R48ASS JAAO PSUIEISNS ‘SPOOJ J3ILHIESY
10 Bunaxew pue ‘uoneniodsues ‘uononpold se1ell|19e) Jey) 8INONJISEILUL UR 81880 0] Sa1o1jod pale|al Jayio Se |jaMm se saIpisgns [einynatibe yioq ui sebuey)d

Zm ©||) sabeianaq pue spooy [njyieay ssa| Jo saold asealoul 0y sa1fiayens xe |

+A< 1) sabelanaq pue spooy [njyifeay aiow Jo saorid Jamo| 01 salbalens Apisqns
J;m_ []) Suone|nuLIoy 1onpo.d pue JoiAeyag AJSnpul 82Uan|yul 0} Suesw e Se suodi/sjage| oed-j0-}uoly Jo sjaued S19e) UOIILINU palepuel

,;m_ e|]) Spooy Jaiyifeay 4o aseyaind ay Loddns 03 swelboid [euoiieanpa a2101s A182046 pue 1eyewsadns a)1s-uQ

st ,%m_ 1) sa1Barens jusuodwooninw jo ued se 10 (g e|) auoje Jayile ‘sabeianaq Jo SPooy [njyifesy ssa| o1410ads
10 uondwnsuod Buidonpai o spooy [niyyfeay 21319ads o uondwinsuod Buisealoul 4oy ‘sepow ajdninw Buisn ‘subredwed uoneINPa pue BIPSW PasnIoy ‘paureIsns

uo11BINPa pue BIPSIA

Ananoe [eaisAyd

SaJepuUBL pue SUONOLISaY

JUSWUOJIAUG B30T

S398|dXI0/\\

$]00YoS

SOANUBDUI D1WOU09T

uoiewloyul pue Buijage]

uo11eINPa pue BIPSIA

wIia

,’8SMN 000eqO L Buronpay pue ‘AlANdY [eaisAud Buiseasou] 181 Buinosdwyi Joy ssyoeosddy uonendod paseg-souspiag Jo Arewwns

T alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 80

Mozaffarian et al.

im_ 1) S|00YJS puUR SBWOY pPuNnoJe S18]IN0 029eq0] [11a) JO AJISusp paonpay

+A< e|]) sjusuodwiod uonuanaid/uoessad 029eqol pue ‘AliAnde [eaisAyd ‘uonunu yum swelboid ssaujjam a3IsyIom aalsuayaldwo)
st J_.?\ 1) swelBoid |03U09 02RO} PUNS PUR BSN 3oNpPal 0] S}onpoJd 032eq0) UO Saxe) JaybiH

st im_ 1) parejal yjeay pue oiydedh are 1eyy asoys Ajje1oadsa ‘sbuiutem abexoed anasebin

+A< 1) sa1barenss jansj-uonendod jusuodwodaninw Jabie| Jo 1ed se Jo (g el) auofe Jayus ‘Bupjows aonpaJ 03 subredwed uoieanps pue eIpaWw pPasnaoy ‘paureisns

Zm_ e|]) A1ajeS awLId Jo/pue
8Jes 144U} ‘SOMaYISak ‘ainjanJisesyul uerisapad ‘ANIAIDBUU0D 18913S XIW 8SN-pue| JoO s}oadse sayesodiodul Jeys Joredlpul ausodwod e ‘Aljigexem paaosdw|
‘A ‘ ‘ d ‘A ‘ d d d ‘A d

Zm_ el1) (Synpe ur AJIARoe asealoul 03) sanayisse pooyloqubiau panosdw|

+Am_ e|]) Alajes oijel) panoidu|

Zm_ B|1) uaip|iyo Aq jooyas 03 (BurjoAaiq Jo Bujem) Bunnwiwod aAoe asealoul 0} ubisap 18aJ1S pue emapis panoidu|

tm_ e|1) (saoeds a1jgnd pue ‘j1e1al ‘iom ‘Jooyds ‘[eruapisal o sdiysuonyejaisiul pue uonelbaui ‘Ba) ubisap asn-pue| panosdw

Zm_ e|1) (sinoy jooyasuou Burinp
198} |00Y9s Jo asn ‘sinoy Burelado Buiseasour ‘spunolbAeld pue sxed jo Buipjing ‘6a) sanijioey pue sadeds as101axa pue uoealdal Jo Aj1qissadde panoiduw

._.Am_ e[]) SI91U8d Ssaully aMsyJom Buirepdn 1o mau Bulppy
,%m_ B|]) SI00[4 awos diys yey} sioyeas|a . dois-diys,, yiim uoneulquod ui Ajjenualod ‘jeadde pue ssadde Aemurels Buinoidw)
Zm_ e|]) sinoy dJom Burinp Anianoe [eaisAyd 1oy awil 18s e apinoid osje pue AlIAIOe abeinodus Jey swielboid a1ISyI0M painionis

+A< e|]) sjusuodwiod uonuaAaid/uoessad 029eqol pue ‘AliAnde [eaisAyd ‘uoniinu yum swelboid ssaujjam a1IsyIoM aalsuayaldwo)

m_,?‘ ©|]) suossa| o1wapede Burinp syealq AlAnoe [eaisAyd woolsse|o Jenbisy

+$< ql1/V ©l1) S|00Y2s e SI1aydeal Jd paules) pue ‘ANAIOe ajelapow 1es| Je Ul sl aSealoul 0} B|ndLUND Jd PasiAal ‘sasse|d Jd 40 Jaquuinu paseasou|
im_ 1) Juswdinba pue saoeds punoibAe|d jooyds Jo sadAl pue AjigejieAe pasealou]

+A< e|1) Jusuodwod Ajiwey/relualed e pue ‘suondo abelanaq pue pooy Ayijesy Jo Buinies ‘welboid 34 Jewoy e ‘saloljod jooyds

anioddns ‘s1ayoes) paules) ‘eJnoLUNd [eUOIIeINPa pazije1dads Buipnjoul ‘AnAnoe feaisAyd pue 191p y1og BuiAoidwi Uo Pasnooy sUonUSAIBIUIL JUBUOdWOININA

Zm_ e[]) Bunnwwod iodsuel) 8A110R aseaIoUl 0} SaXe) auljosedb paseasou|

+A< e|]) s41e1s Jo asn abeinoous 0} sydwold uoisioap-j0-julod

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

JUSWUOJIAUR [e207]

saoe|dxI0m pue sjooyds

SOANUBUI 1WOU09T

uoiewloyul pue Bujage]

uo11BINPa pue BIPSIA

Burjows

JUSWUOJIAUR [e207]

S308|dXI10/\\

s]00yos

SAANU3UI J1WOU0T

uoirewJoyul pue Buijage]

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 81

Mozaffarian et al.

‘Anisodipe Buionpal 1o} g qj| aauapins ‘Ananoe [eaisAyd Buinoidwi 1oy v ej| mocmu_>m_=.

"UB8S SUOIIR[a] JUBdIIUBIS OU YN ‘pawioyad usaq aAey saIpms [eulpnibuoj z AJuo ‘AJuo SaIpnis [BUOIID8S-SS0I0 UO paseg

‘(e1pu ‘uBIS{Ed "BUIYD ‘BalY ‘B3) SB1IUN0D pue SUOIBa BLWOOUI-3|PPIW 10 -MO] Ul PBIINPUOD SBIPNIS LWOJ) SBOUSPIAS SLIOS 1Ses| H<m

‘(a10debuis ‘ealoy yinos ‘Buoy BuoH ‘ueder ‘Ba) saLiUN0OI pue SuoIBal UIBISBAN-UOU aWwoduI-yBiy Ul palonpuod Salpnis WOl 83UaPIAS SLIOS 1Ses| H<ﬁ

(puejeaz maN ‘elfensny ‘adoin3 ‘ealsswy YUoN ‘Ba) saliunod pue suoifal UIgIsapn awodul-ybiy ul paonpuod Salpnis WOoJy 8IUPIAS WOS 1Sed| H<+

"uolreluawa|dwi 1oy PaIapPISU0d aq OS[e 10U PINOYS 31 Ueaw Jou saop ulaiay ABajens a1419ads Aue Jo aouasqe ay} ‘sayoeoidde areulayje

pue ‘s}S09 PaTRId0SSE ‘SHJBUQ SNSISA SHSI JO UOITRIaPISUOD Jaylel INg 82uapIAd Joapad alinbal Jou saop saifislesis [ans|-uoneindod jo uoneluswaldwi asnedag g 9|qe Ul PaZIIBWWNS SI 93USPIAS JO [9A9]
pue UoIepuUsLLILIOdal JO SSe[d 10} WalSAS Buipeld aousapine WHY 8yl 'g 10 v J3ylIa JO apeih a0UspIAS UR YIIM UOITRPUSWILLIODa Bl 10 | SSe|D € Jaylla aJe aiay paist] suonuaaiaiul uoneindod oiy10ads ay L

M

“uoreanpa [eaisAyd sayeaipul 3d

,%m_ 1) s1onpoJd 029eqo] Jo uonowold pue BuISILIBAPE UO SUOIILISa) 318]dW02 JO [ered
mtm_ e[]) Bujows uo suo19LIISal J13198ds-a0uapisal [0

J%m_ 1) Bupjows uo suoI19LISaI 214198dS-]00YIS [8I0] JO JUBWII0US Jabuons

st +A< 1) Buijows uo suonoLIsal o1419ads-aoe|dyiom 230

+A< 1) sadeyd a1jgnd ui Bujows uo suonoLISal (Jesapay J0 ‘a1els ‘A119) Alunwiwod . SaJepUBL pUB SUOROLIISY

._.A< 1) $821A48s 1oddns pue Buljasunod uoiessad 1oy saul] auoydajal Anunwiwod Jo Juswdojansd

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 82

Mozaffarian et al.

‘suonuaAlaiul uoireindod 10§ \7 80UBPIAS JO [8A8] 11IAW 0] JUBIOINS PBISPISUOD BJaM ‘sa1Ba1EAS JejIwis 10 AJeD1y8 Wis)-1oys Bulresisuowsp sjeL
P3]103U0D PAZILIOPUEJ BWIOS ISEa] T8 Buipnjoul sa1pms 40 sadA) JaUl0 W0y 80UBPIAS aAIOddNS )M PauIquIod USYM ‘Sawoano pue suoneindod ssoloe suolen|eAs [eiuswiiadxe-isenb paubisap-|jam [eJanss
w4y sBUIpUIY 1USISISUOD "SUONUBAISIUI UoIIeINdod JO SS3UBAIDYS aU S1eN[eAs 0) sueaw jueniodwi AjenonJed & pa1apISUu0d 818M ‘UOIUSAISIUI U INOYIM S313I[eI0] Je[IWIS Ul SBLI0JINO PUe SI0IARYS(
U0 e1ep [RUOIIPPE JO/puUR S3|qeLIeA BUIpUNOU0d BulAIeA-8WI) [RUOIIPPE JO UOITRIBPISUOD [NJBIED YIIAM PaUIGIOD Usym A[[e10adss ‘UoIUSAISIUI UR Ja1Je SNSIaA 810J80 SBWO00IN0 pue siolAeyaq Buliedwod eyep
pua.I-aWI} S Yons ‘salpnis [eluswiiadxa-1senb paubisap-119An 'SLOY ‘[9pow-[ea1paw ‘[eaidAl 03 [|am 1as)i pusj 1ou saop saydeosdde uoneindod Auew Jo uonenfeAs ‘sabus)ieyd [ealye pue [eanoeid 0y m:n;
"spul0d pus |eaIUID pUB '10)oe) XSI ‘el0IARYaq Buipn|oul ‘sawoaino pue ‘sbumes uoneuswajdw ‘saibarens payefal

pue ABayenis uonuaAIzIul 8y} Jo suonenwiad ‘subisap Apnis Jo sadAl JssayIp Ssose Buipn|oul ‘sSejd UoIEPUWWOIaI 3y} BUINSS 10} SUOITRIAPISUOD A3 8JaM 32USPIAS U} JO AoUaIsISUOD pue yibuans
M

*8J0 JO pJepuels Jo ‘saIpn)s 8sed ‘sadxe Jo uoluldo sNsuasuod AJUQ *D 80USPIAT JO PAS T
'S9IPNIS PAZIWOPUBIUOU IO [eLi) PaZIWOpUR. 3|BUIS B W01} PIALISP e1eq "g 80USPIAT JO PAS T

1/SaIpus 4o $3dA1 JaY10 [RJ9ASS W) BIUBPIAD
annoddns yym pauiquiod saipnis [ejuswiiadxe-i1senb paubisap-jjem wouy ‘suonusAlaul uoreindod 4o ainjeu syl UsAIB ‘10 S[el] [ealul]d paziwopuel a|dilnwW WoJl) PaALISp eleq "V 90USPIAT JO pAa ]

:SMO]|0} SB PaIJISSE| SI UOIEPUSWIWIOdaI 3y Jo Loddns Ul 89UapIA3 J0 1yBIam sy} ‘uonippe uj .
‘Injwiey 8q ABw S3SBI BWOS Ul PUR 9A1108448/|NJ3SN J0U SI UONUSAISIUI U} Jey) JusWwaaiBe |eiaush 1o/pue 8duspIAe SI 818y * ||| SSe|D
'PaIBPISU0D g AeW UONUBAIBIUI BY | "UOIUIAO/0UBPIAG AQ PaSI|qeISs [[aM SS3] SI AJBa1a/ssauIngas g | sseld
"UonUBAIRIUI Y} Wloyiad 01 3|qeUOSeal SI 1] *A9BI1JJ8/SSaUINSasN JO JoAR) Ul SI uoluldo/aouapiAg 40 1YBIapA e || sse|D
"UOIUBAIRIUL U} JO ADBO14J8/SSBUINIaSN 8y} Inoge uoluldo Jo 80uabBIaAIp & Jo/pue 32UBPIAS BUNDIU0D ST 318y * || SSe[D

"pawioyiad 8g PINOYS UONUSAISIUL BU L "9AIII344 PUB ‘[NJASN ‘[B19143USY SI UOIUBAISIUI U} 1Byl JuswaaiBe [elaush Jo/pue 1oy 9UBPIAS SI 48y L " | SSe|D

: SMOJ|0} Se Pal}Isse|o SI uonuaAIBIUI Jejnaruied AUe 1) UOIRPUBLLILIODS By L

SUONUSAJ3IU| [8A3T]-UoIRINdOd 10§ 30UBPIAT JO [9A8T] PUE SUOIEPUSLULLIOIY JO UOIEIIISSe|D

¢?olqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 83

Mozaffarian et al.

‘y11eay noqe sabiessal aAlesu Buos Jo asn pue ubreduwres elpsw sy 0] 8INsodxe JO 8SOP puB UONEINP J81esll 8pnjoul SSBUBAIIIBYYS asesloul eyl ﬂe%u;

"saIAIOR Aleluapas 8onpal o) subredwied uoneanps pue eipaw

104 32UapIAG ‘B3 ‘uonuaAlalul Jo 8dA1 A1aA8 10} 82USPIAS MBIABI 10U pINod dnob Bunim ays ‘Lodal siyl ul pasanod sa1doy o adods ayl usal9 ,'sayoeolddy adejdyJoAn puB |00YIS,, UOIIISS BU) Ul PAMBIASL
ale salfiajel]s [euoieonpa paseq-ade|dyiom pue -|ooyds ‘ajdwexs 104 *(Sa|ge L Jay1o) seale ajdiyjnw Ul paziiobiares ag pinod pue sayoeoidde uonejndod Jayio yum dejiano saibalelis asaul 40 [eianss
*

qell 2uo[e subreduied UOIEINPS PUE BIP3W PasNI0Y ‘PAUILISNS
Vi +mm_m$§m 19n8]-uoneindod jusuodwooninw Jabire| Jo 1ed se subredwed uoieINPa pue BIPaW PasNI0y ‘PauleIsnS « Buplows

aqil AIsnoaue)nwis s1o1ABYS(Q PUB SI0}9B} YsIJ Jejnaseaoipied ajdijnw 1a6ue) Jeyr sweiboid uoneanps pue eIpal paseq-ANUNWWOD WIs}-I3L0YS »
aell Aianoe [earsAyd syowoud 03 ‘sapow ajdinnw Buisn ‘subredwed uoieINPa pue BIPaW Pasnaoy ‘pauleIsns «  AJIAIOE [edISAyd

ge| spooy Jaiyyfeay Jo aseyaund uoddns 03 sweiboad [euorreanpa a101s A192016 pue 1y sewladns a)is-uQ »

aqil AIsnoaue)nwis s1o1ABYSQ PUB SI0}9B} YsIJ Jejnaseaoipsed ajdijnw 1a6ue) 1eyr sweiboid uoieanps pue eIpal paseq-AHUNWWOD WIs}-I13L0YS

sabe1anag/spooy |Nyy3eay ssa| Jo uondwnsuod aanpai Jo sabielanag/spooy [nyuyieay

gl 214193ds Jo uondwinsuod asealoul 0} salfislesls [euoiieu Jo ANunwiwod jusuodwoonnw jo Led se subredwed uoIeINPa puUB BIPSW PasNI0y ‘pauleIsns «

ge| sabelanag/spooy |nyyyfeay ssa| a119ads 4o uondwnsuod Buionpal oy ‘sspow ajdnjnw Buisn ‘subreduwies uoreoNPa pue BIPaW Pasnaoy ‘pauleIsngS «

Spooy. |nyyfeay o1319ads Jo uondwnsuod Buisesloul Uo pPasnaoy ‘(sjerisrew
gl Teuonowouid Jay1o ‘Buryiomiau [e190s ‘UOISIAS|8} Jaulaiul ‘olpel ‘unid ‘Ba) sepow ajdinw Buisn ‘subredwed uoieINpa pue BIPSW Pasnaoy ‘pauleIsns « 1810

8pe .9 souspINTESe|D

Subredwed uoneonp3 pue eIpsiA

€9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 84

Mozaffarian et al.

‘pawiiopad usaq aAey saIpnls Wa)-Huoj Jo pa]0iu0d May AjaAlie|al ‘Salpnis [eluawiadxa-1senb ‘Wis)-1oys Ul SAZIS 19849 1S9pOW JO SISeq ay} :oﬁ

'SelIa1aged Ul pjos spooy Jo sadAy

JO suoI11ed0] pue AlljIge|IeA. Se yans ‘safueyd [BJUSWUOIIAUS [BUOIHPPE YIIM paulquiod si Buljage] yons usym g ej| i apesf aduapliAs ay) ‘saipnis [ejuswiiadxa-isenb Jo Jaquinu paywi| e Jo Siseq ay} :O+

‘Burjows Jo suonoidap 4o aouasaid ayy uo satnow Bunes 1o

‘asn 022eq0} JO Wiey Inoge sabessaw 1o sBulutem aseyaind-jo-jutod ‘AIaAljap JO SJUSIUOI Je} pue sullodlu Joy sabexoed analelio Jo Buljage| 4oy 8oUapIAS ‘B3 ‘UoiuaAIBIul JO 8dA) A1BAS 10} BOUBPIAS MBIABI
j0u pINod dnoih Bunm ayy ‘Jodal Sy ul pasanod sa1do) Jo adoas ayr UaAIS *(sajge.L Jayio) seale ajdnjnw ui pazilohiared aq pjnod pue sayoeoidde uonendod Jaylo yum dejsano se1biares asay) Jo [eJanas

*

al parejas yieay pue aiydedb ate reyy asoyy Ajje1dadss ‘sbuiusem abexoed anarebi « Bunjows
tVEl s11e1s Jo asn abeinodus 0} sydwoud uoisIoap-40-1ulod «  AlIAIOE [e2ISAUd
ge| suolre|nwJoy 1onpoad pue J01ABYSg A1SNpul 8dUanjjul 0} SUBSLW B Se SU0JI/S|age] 4Ied-40-1uoy 10 s|aued S}oe) UONLIINU PaJEPUEIA
v all SpJe0q NUBW PUB SNUSW 9J03S-U1 UO UOITEWIOJUI JUSLIINU J3YJ0 JO 810D Y)IM SIBWNSU0D apIAoid 0} Selialayed 1o sjuelnelsal Je Buljage| nuaiy «
SjueINelSal 10 ‘saulydew BuipuaA ‘selialayed ‘salols A192046 ul 10 spooy pabesioed uo ‘|age| Junowy Ajleq auljaping paiojod 40 aWoyIoUoW
vai 10 ‘|1age] . ybi| oigeal,, ‘U0dI 831049 AUajeay,, B Se yans ‘saoloyd Jaiyljeay 1oddns 03 suoal Jo sjage] aseyaind-jo-juiod 1o yoed-jo-1uoly paipdwis «
all sabesanaq pue spooy pabexded uo sjaued s)oey uonLINU pajIelsq « 1810
8pe .9 sUBPINTESe|D

 Uolfewlou] Jawnsuo) pue Buijage]

v alqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 85

'019 ‘XIW 8sn-pue| ‘swiaisAs Jodsuey ‘syred jo Buipjing (A1Anoe [eaisAyd Joy) pue ‘0319 ‘s1axsew ,Siawley pue suapseb Allunwiwiod Jo Aljige|ieAe ‘s1a]Ino |1e1al ul ajge|ieAe spooy o sadAy ‘syueinelsal
P00J-1se} 10 S}oxrewadns JO SUOITed0| pue siaquuinu (38IP J0J) S YINs ‘SaA1UadUI JILIOU0IS JO [e1dueuly AQ paousnijul Aj308.1p g pInod Jey sa1farells JuswuolIAuS-3{INg ANunwwod [edao] 1oy / 3|qe.L mwm+
"uonuaAIRUI Jo adA) A1aAs 10) 90UBPING MBIASI

j0u pINod dnouh Bunm ayy ‘Jodal Sy ul patanod sa1do) Jo adoas ayr UaAIS (sajge.l Jayio) seale ajdnjnw ul pazilohiared aq pjnod pue sayoeoidde uonendod Jaylo yum depsano se1barels asay) Jo [eJanas
*

241l uonuaald/uonessad 022eqol Buipnjoul swelboid ssauj[am alISHIOM dAISUBYaIdWOod J0 UoIUAARId/UOITeSSad 029.(0] JaJ0 0] SIako|dwa 0} mw>_ﬂ%mn_um%.m “.v

(sebJeyains Jo ‘sajqronpap

ol ‘swinjwaid aaueINsUI Ul SadUBIBYIP ‘B3) 8SN-UOU JO UOIIBSSEI J0) SBAIIUIUI [RIOUBULY JO/PUE 8SN 098]0} 10} SSAIIUSIUISIP [BIOUBULY [BNPIAIPUI PBUIBISNS o

v ail UOI}ESSad 02980 0} SBAIUSIUI [e1oURULY [ENPIAIPUI PAUIRISNSUOU ‘10811
A sweiboud 103u09 098]0} PUNY PUE 3Sh 8INPaJ 0} S}NPoId 0998]0] UO SaxXe} JayBIH « Bunjows

syusuodwod

24l UONU3A31d/UOIIESSad 00980} pUE ‘AlARIR [ed1sAyd ‘UoniINu Yym swelBold ssau|jam alIsyIoM aAISuUayaldwod Jayo 01 s1aAo|dwa 01 SBAIUBdUL Xe | «

o Xel1! (sabreyauns Jo ‘sajqnronpap ‘swiniwsald aoueInsul Ul saduaialp ‘Ba) ssaully/A1IANe Jamo] Jo Alisodipe 10} SSAIUSDUISIP [elouRULy [eNPIAIPUL PaUIRISNS o

v ai S50 1yB1am 1o SSaul/AUAIIOR Pasealoul 40} SIAIIUAIUI [BIOUBUILL [ENPIAIPUI PAUTEISNSUOU ‘19311 «

aell Bunnwwoo/odsues) 8A1oe 851Ul 0} SaXe) dul|osed pasealou]
24l sdiysJaquiaw ssaully/gnio yieay Jo uswdinba as1a1axa aseyaind 01 S|eNPIAIPUI J0) SBAIIUBIUI XE] e ._.b_>zom [ea1sAud

sjuauodwod

o4l uonuaAald/uoIessad 022eq0) pue ‘AlIAIIR [eaISAYd ‘UonLINU YM swefoid Ssaujjam alISyHIom aAISUaYaIdwod Jayjo 0] s1aAojdwa 0) SBAUBIUL Xe] «

241l *(sabJeyauns 1o ‘sajqronpap ‘swniwaid agueInsul ul saouasaip ‘Ba) Ansodipe Ag passasse Se 1a1p Jood 10} SSAIUSIUISIP [BIOUBUILY [ENPIAIPUI PAUIEISNS o

gvall sso| 1yB1am 10 181p panoiduwil 10} SBAIIUBDUI [RIDUBRUILY [ENPIAIPUI PAUTRISNSUOU 19311 «

o4l SeaJe PaAlasIapun ul sa.0ls A1a2016 pue s1axJewdadns Jo Buipjing poddns 03 SaAUBdUI [BIOUBUIS

v all s1a1p Jalylfeay arowold 0} saakojdwa 03 SBAIUBIUL [BIOURULY PaSeq-a0e|d)JoM (PauleISNSUOU) W)-1aloyS «

s1a1p Janaq 10 yB1am Jaiyjesy 1oy SaAlusdUL

241l Je1oueuly Jo/pue (sabreyains Jaylo ‘sajqnonpap Jo swniwaid asueinsul Jaybiy ‘6a) s1a1p Jood 1o A)sodipe J0) SIAIUBDUISIP [e19UBUL [ENPIAIPUI PAUIBISNS «

S3PLIAP [BJAASS JAAO PAUIRISNS ‘SPO0Y Jalylfeay

aell Jo Bunexirew pue ‘uoieniodsues) ‘uononpo.d sarel|ioe) eyl a1njoniselsul a1eald 03 saloljod paje|as Jaylo Se |[am Se salpisans [einnatibe yioq ut sebueyd «

uondwnsuod

o Xel11 J3)[e 0} sueaw e se sdolo Aypowiwod Jofew Jaylo aonpal Jojpue (sajqerabaa ‘syniy ‘Ha) sdoto urenad abeinodus 0] saipisgns [ednynouibe ul sabueyd e

aell sabelanag pue spooy [njy3eay ssaj Jo seolid asealoul 0} salfiajens xe| e
A sabelanag pue spooy [njyieay aiow Jo sadlid Jamo| 0} saifarens Apisgns e ea

ope D S0UBPIATSSEID

Mozaffarian et al.

_S9AIUBDU| DIWOU0DT JBYIQ PUE ‘SAIPISANS ‘UoLexe |

G 9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 86

Mozaffarian et al.

'$S0] 1YBIaMm 10 131P S Yons sIo1Aryaq Xa|dwoa 0y ||am $sa] YIom 0} Jeadde osfe sa1Baje.ls 8say) pue ‘PaAOLUBI 818 SSAIUSIUI [BIoURULY Ja)fe Isisiad 10U op usyo sabueyd Lo_>msmm_w

‘(2 310e1) AjaAnoadsal ‘g qp| pue g | SI SaWo9Ino yljeay pajejal

pue 131p UO sa101s A132046 pue s1asewIadns J0 ANjige|ieAe pooyloqyBiau JO S108448 10} 30UBPIAS/SSEIO BY L “SBLIOJINO L3[eay Patejal pue 131p U0 SSAIU3DUI [BIOURULY YINS JO S108443 10} S1 S0USPIAG/SSBII SIY _.H

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Circulation. Author manuscript; available in PMC 2014 January 06.



Page 87

Mozaffarian et al.

||V El Sjuauodwod uonuanald/uoIessad 092eqo) pue ‘AlAnde [ealsAyd ‘uoniinu yim swelbold ssaujjam alsHIoM aAISUaYaIdwWo) « Bupjows
gd el S19)U8d Ssauy aysyIom Buirepdn o mau Bulppy «
ggd el s100]} awos dixs ey s101ens|a ,dois-dixs,, yim uoreuiquiod ul Ajjenusiod ‘[eadde pue ssaode Aemureis Buinosduw] «
gg el sinoy xJom Burinp AjiAnoe [eaisAyd Joj awi 18s e apiaoid osje pue AlAnoe abeinodus ey swiedfoid 8)ISyJom painonas «
||V El Sjuauodwod uonuaAald/uoIessad 099eq0) pue ‘AlIANde [ealsAyd ‘uoniinu yim swelbold ssaujjam alIsHIoM dAISUayaIdwo) «
S908|dYI0/N
aqll 100yds wouy pue 03 senoJ Bupjiem pasiaiadns yim weiboid sng jooyds Bupjiem e ‘Ba ‘jooyas 03 Bunnwwod aande Buisealou| «
Al SU0Ssa| o1lwapeae BuINp syealq AlAnoe [eaisAyd Woousse|d Jejnbisy e
v ai
Vel S]00Y9S Je SI8ydes} 3d paurel} Jo JuswAojdwa pue ‘A)AIOe 8JeIapOoW 1Sea| Je Ul S} 8SeaIdul 0} BINILLIND Jd PasIAal ‘Sasse|d Jd JO Jaquinu pasealdu] «
al Juawdinba pue saseds punoifiAeld jooyas o sadAl pue Aljige|ieAe paseaiou] «
juauodwiod Ajiwey Jo
Jeluased e pue ‘saulyoew BuipusA pue selis}ajed [0oyas ul suondo abelanag pue pooy Ayifesy Jo Buinies ‘welboid 34 jewloy e ‘saiorjod jooyds aAnoddns
v el ‘s1ayoea} paule.; Aq 1ybney ena1UNI [euoiyeanpa Buipnjoul ‘AlARde [eaisAyd pue 3a1p Yioq Buiroidwl Uo pasnaoy SUOIIUBAIBIUL JUBUOdWOIIYNIA «
sj00y2s J_.b_>_6m 1e21sAud
$9210Y9 Ja1y}eay axew 0} suodl o ‘sjage| ‘sidwoid suiyoew
aell BuipuaA yim uoneuIquiod i ‘panias sabelansg pue spooy 10y spJepuels uoniinu Buolis Jo/pue suondo abesanag/pooy Jaluyiesay Jo Aljige|ieAe pasealou]
aqll $3210U9 Ja1yy|eay ayew 0) auofe suodl 4o ‘sjaqe| ‘sidwold auiyoew BUIpuaA 10 el1818yed a}ISHIOM «
*V eIl sjuauodwod uonuaAald/uoIeSSad 099.g0) pue ‘ANIANde [eaIsAyd ‘uoniinu yim swelbold ssaujjam alISHIoM dAIsUsyaIdwo) «
sa0e|dYJOAN
aqll asn JajeM JO uorjowo.d pue uoIeaNPa YIM ‘S|ooyds Te Saj1oq Jajem a|gqesnal pue JoJem pataljly Pjod JO UOISIAOI] e
aall saulyoew BuipuaA [00yds 0} (8sn 40 sawill ‘suoiredo| ‘Ba) A1jiqISSaIde PaIILISaY o
v all Sjuauodwod Jaylo INOYIIM ‘BUOJE SBAIIBIIIUI [EUOIIBINPS PasE]-]00YdS »
jusuodwiod Ajiwey Jo
Jeluased e pue ‘saulyoew BuipusA pue selis}ajed [0oyas ul suondo abelanag pue pooy Ayifeay Jo Buinies ‘welboid 34 jewloy e ‘saiorjod jooyds aAnoddns
Vi ‘s1ayoea} paute.} Aq 1ybney Bna1UNI [euoiyeanpa Buipnjoul ‘AlARde [eaisAyd pue 3a1p Yiog Buiroidwl Uo pasnaoy SUOIIUBAIBIUL JuBUOdWOdIYNIA «
Vel Aep |00yas ayy Burnp syuapnis 0 sajqelaban pue synuy 8aly apiaoad 1eyr swielboid ajgeiaban pue 1iny ysaid «
Vel saouaLladxa Buluspieb uo-spuey pue uoneanpa Bulusped pue uontinu Buipnjoul ‘swelboid uspled j0oyIs «
$]00Y2S ea
dpe IO NUBPINTFSe|D

NIH-PA Author Manuscript

,Sayoeo.ddy aoe[d)I0AN pUe [00YdS

99|qel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 88

Mozaffarian et al.

"sa0e|d>JOM Je SuoIaLISaI Bulsows J0) g 8|ge | pue asn 029eg0} 3NpPaJ 0} S3SSAUISN 10 S[ENPIAIPUI JO} SBAIIUSIUL J1LIOUOIS 40} G B|qe ] 83S "S|00YdS punoJe suolienfial 099egol-13Ue JO JUSWSIIoJUD
pasealoul pue ‘uonowoid pue BuisiIBAPE 02280} UO SUOIDLIISAL ‘sasnduied |00yds UO SUONDLISa) Bulyows 10y 8 a|qe ] 98S "S|00yds punoJe SI3JINo [1e1al 099eqo) Jo Alisuap Bulonpal 1oy / ajqel mmmF
"an110aYya Ajjeloadsa

Jeadde saakojdwa xs1i-18ybiy Bunabie) suonuaaIaiul ‘ow ZT—9 puoAsq Aljigeurelsns pajen|es jou AjjeardAy pue ‘(Yoes oi>N) 8IS Ul 1sapow uaaq ‘Aijenb o16ojopoylaw Ul paLieA sAey saipnis :m:o;~_<__

‘paiinbal s1 Yoseasas [eUORIPPE PUB ‘SAIPNIS JO JAGUNU [[BLUS B UO Paseq AJUo INg UOITePUSWILL0Da B]| B J0J JUSISISUOD AJUSIOINS SI 9OUSPIAS By L.

§

‘Ausodipe Buionpal 1oy g q|] aduspiAs ‘Alande [eaisAyd Buinoidwi oy v ef| mo:mu_>m_H

“AlAnae [eaisAyd aseasoul pue 3a1p aAoidwi 03 S8ssaulsng Jo seakojdwa 10j SSAIIUBOUI IIWOUO0IS 10} G B|0e L

99S SIIeIS JO SN 3SeaIOUl pUe SauIydeW BulpusA pue selalayed ul sabelanaq pue Spooy [niyjesy aiow 4o uondwnsuod asealoul 0} sayoeoidde uolrewiogul pue Buljage| 01 paye|as salbislens 1o} ¥ a|qe wwm+

**|o0y9s e sayoea} paureli Aq ybney Burjows Jo spJezey uo ejnaLIng ‘swelboid jooyos-1ale pue |0oyasald ul awil Usalas Jwi|

01 sa191j0d Asorejnbal ‘swresbold Anaioe |00yds-a1043q Jo -1a1e Bureasd ‘swesboid youny jooyds ui uonedionted pue Jo abelanod Buiseasoul 10) 8ouspIAg ‘B ‘uonuanIaiul JO adA) AIBAS J0J 9OUBPINS MBIABI
J0U pInod dnoif Bunm ayy ‘Lodas siyl Ul paianod sa1do 40 adods ayl UsAIS “(sa]qe L Jaylo) seate ajdijnw ul paziiobared aq pjnod pue saydeoidde uoneindod Jayio yyum dejiano seifialelis asayl Jo [eIaASS

¥

‘uoieonpa [ealsAyd seyealpul 34

|4 'S90BICH{0M pUE S|00YDS O} Paje|al SUOIDLISaI BUIOWS 0} 8 3|qe L pue SaBUeYD JUBWILOIIAUB [B30] 0} / B|GeL 89S «

ape D S0UBPIATSSEID

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 89

Mozaffarian et al.

'synpe Ag A1iAnoe [eaisAyd pue ubisap 18811S J0 SY|eMapIS pue (uaip[iyd ul AlAnoe [eaisAyd jfesano pue ubissp

199415 10 SY[eMapIs ‘ualp|iyo Ag Bunnwiwiod aAoe pue A1IAIIIBUUOD 198.1S 104 g 1] "UaIp[Iyd Ag jooyds 01 Bunnwiwiod aAnoe Buiseasour 1oy syred Buiyiq Jo syfemapis Jo Alljenb Janaq pue aoussaid oy g |

t

"U3as SuOIIeal uedIHIUBIS ou YiIm ‘pawiogiad usaq aney saipnis [euipniibuoj z Ajuo ‘Ajuo saipnis [euUO0I}08s-SS0JI U0 ummmm+

'sau0z JJo-doup pue Buiyied Ageau Jo 210wWal 10} SIAIIUSIUISIP IO SBAIUIUI

|eroueuly ‘sasse|d Jo swesbold Auanoe [eaisAyd paseq-dnolb Allunwiwiod (9 ajqe. Ul pazirewwns si saidljod Jajem BuijuLip paseq-|00yds 10} 83UAPIAS) SN0} Jajem BujuLIp J0 ddUBUSIUIBW PUE 0}

$$920% a41nbaJ 01 $apo2 Buip|ing Aunwiwod ‘Ba ‘uonuaAIalul J0 adAY AI8AS 10} 82UBPIAS MBIASI 10U PIN0d dnoif Buniim ayy ‘Lodas siyl Ul paianod sa1do Jo adods ayl UBAID “(sa]ge.L Jaylo) seate ajdijnw ui
pazii06a3ed aq pjnod pue saydeoidde uoneindod Jayio Yyim dejiano saifiaress asayl JO [e1aAaS *AJUO SBIPN]S [BUOIID3S-SS0ID WOL) PAALISP SI sayodeoldde JuslIUOIIAUS [€I0] 8SAY) J0) 8OUSPIAS 3U) JO |[e AjieaN

M

‘S[eLi) Pa]0U0D PAZIWOPUE] SaIedIpUl S1OY

BV $891AJ8S 1oddns pue Buljasunod uoIessad 104 saul| suoyds)al Alunwiwiod Jo uswdolanaq «

= $S]00U2S U S3LIOY punoJe S13|1N0 099.q0] |1elal J0 Alsuap Buronpay « [[Buiows
aell (Ayayes awiio J0/pue ‘Alages o1jgel) ‘sonaylsae ‘ainjonsesul uelnsapad ‘A1IAIID8UUOD 198.11S ‘XIW 8SN-pue| JO Jo1edipul a11sodwod) Ajjigesjem panoiduw] «

aaqll
ggEll (K1auads ajqeAofus ‘sseuljues)d ‘ssauusaib ‘jeadde ‘Bs) sonaysae pooyloqybiau panoidu «
aqi (parejal swilo ‘Ba) Alages euostad panoiduwy «
aell A1ayges o1yyel) panosdwy «
daqall

(suoireunsap Jay1o pue ‘syed ‘sjooyds 03 S}8UU0I
g el e} JUBWUOJIAUS 3](eHOJLLIO PUB 8)eS © 81eald 0} Saue| a1q pue ‘sBuissoid 19a.1S ‘Sy[emapls J0 Yiomiau ‘Ba) ubisap 19311 pue y[emapis panoidw] «
aell (saoeds o1jgnd pue ‘|1e1al ‘Y10m ‘Jooyds ‘fenuapisal o sdiysuolejaaiaiul pue uonelbisiul ‘6a) ubisap asn-pue| pasociduwl] «
(sinoy jooyasuou Burinp sanjioey

aell 100y2s Jo asn ‘sinoy Buiresado Buisealour ‘spunolbAeld pue syred jo Buipjing ‘63) senijioe) pue saoeds as101axa pue Uoiealdal Jo A|1qissadde panoidw] «  AlIAIRDE [eISAUd
o4qn suap.ef Alunwiwod Jo Alljige|leAe pasealou] «
aqall S}avjJew ,SJawley Jo AIge|IeAR Pasealou] «
a4qll Spooy Aupfeay ssaj 4o Jalylfeay Jo Aljige|IeAe 8103s-ul Ul sabuey «
aqil S|00YDS Jeau Sjueine)sal pooy-1se) JO AlljIge|leAR paonpay
aqll SBWOY Jeau SJUBINeISa) PO0S-1Sey JO All[ICE|IBAR Padnpay «
aqi S3LIOY Jeau S3101S 82USIUAAUOD JO AlljIGe|IeAR PAdNPaY
aqil Sawioy Jeau sa.1031s A1900.6 Jo Alljige|IeAR pasealdu] «

19ell sawioy Jeau s}axJewladns Jo ANjige|ieAe pasealou] 1810

dpe IO NUBPINTFSe|D

NIH-PA Author Manuscript

L(sBumas Anunwwo)) abuey)d [eIUsWUOIIAUT [2207]

L9lqel

NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



Page 90

Mozaffarian et al.

‘sanIuUNWWod Buiziwopues A ABayelis sIyl palsal Jey) [eli) Pajj0Jiuod [euoiIppe T painuspl dnolf BuiLIM Y] "S3IIUNWWIOD UIYIM S1 DY paseq-lenplaipul ui Ajafie) paissl usaq sey ABsrens m_s._.__.

'saoe|d o1jgnd Jay10 Jo ‘saoe|d3JoM ‘S|00YIS Ul SUOIIOLISSI BUNSIXS JO JUBWSII04US 1aNaq J0 SUOIOLISaI Buiyows 10y g d|qeL 39S

“UaJpIIyd oy g a1l :s)npe 1o} g m__m

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Circulation. Author manuscript; available in PMC 2014 January 06.



Page 91

‘AiAnoe eaisAyd pue 1a1p Buinoadw 1oy ‘Ajaanosdsal ‘salbarens JuswuoiAus-}|Ing AJunwiwod [eao] pue saydeoidde paje|al-sde|dyIom pue |ooyds 10y / pue g ss|qeL owm+
"SAIAOW Ul BUIYOWS UO SUONDLISI
‘029803 Buiseyaund Jo Bumows 1oy suwi 8be wnwiuiw Bumes ‘Burione]y Buiziisloeleyd urenad Buluueg se yans ‘s)usnliIsuod 039eqo) Jo uorenbal ‘Ba ‘uonuaniaul Jo adA) A1aAs 10} 8OUBPINAS MIIABI
j0u pINod dnoub Bunm ayy ‘yodal sy ul patanod sa1do) Jo adoas ayy UaAID (sajge.l Jayio) seate ajdnjnw ul paziiobisresa aq pjnoa pue sayoroidde uonendod Jayio yum depsano se1barels asay) JO [eJanas
M

a1 Buibexoed urejd Aloyepueln «

al s1onpoud 099eqo} 0 uonowoid pue BuISIIBAPE UO SUONDLISA 818]dW02 10 [elled «
aell Burjows uo suondLISal 13198ds-80UaPISal [€07T] o
aell Bujows uo suonIISal 14199ds-100YdS [BIO0] JO JUBLIAIIOWUS Jahuons »
aqil Buyows uo suolIdIIISaI I14198dS-|00YIS [BIO0] JO 8IUBSBI *

vi Bunjows uo suomdLIISal I14198ds-a0e|dXYI0M [0 «

| saoe|d a1jgnd ui Bujows uo suondLIsal (Jelapay Jo ‘arels ‘A119) Alunwwo) « Bupjows

s1ayjo Buowe
‘spuej a11gnd Jo uonenBal pue ‘JuswiuoIAuG 3jIng 8y} ‘Buipuny uonepodsuel) ‘sadejdyiom pue sjooyas yim Buijeap uoiresifia) se yons ‘Alanoe jeaisAyd

VIl 1ordwI ey} SBAITRIIUI 9AITRISIBA| JBUI0 B0UBNJUI USL) LD UDIUM ‘SIUNOLUE PUB S3pow ANAIOE [ea1sAyd 1oy saurjapind [euoneu aipoads jo Juswdojanag «  LANANOE [edISAUd
Xl (sureB ajoym ‘sajqeraban ‘sunuy asow ‘63) spooy Jo sadAl Jaiyieay Jo uononpold 1oddns 0} sajepuely «
al *(STey Urelad ‘es ‘syej sue.y ‘Ba) spooy Ul syualINu d1419ads aanpau 03 saldljod Alorenfiay .
ae|l uonowold afexaed-uo Buipnjoul ‘uolyse) Aue Ul UaIp[Iyd 0 PASILBAPE pue palasJew sabelanaq pue SPooy Joj SpAepUE]S UORLINU [RIUSD) «
aell syinoA Aq pajuanbaly seoe|d o1jgnd pue sjooyas Jeau sabieianaq 1o SPooy [njylfeay ssaj Jo Buneyew pue BUISILIBAPE UO SUONOLIISDY «
al UaIp|1yd Je pawie sabelansq 0 SPooy [NJy3eay Ssaj 40) SPe UOISIAS|a) UO SUOIIILISSY o 1.ea
dpe IO NUBPINTFSe|D

Mozaffarian et al.

,S9TBpUBIA| PUB SUOIIILISaY 19811

8 9lgel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

available in PMC 2014 January 06.

i

Circulation. Author manuscript



