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“Knowing is not enough; we must apply. 
Willing is not enough; we must do.” 
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Preface

The impetus for this study was a recognition on the part of the study’s sponsors, 
the Institute of Medicine (IOM), and ultimately the scholars who served as com-

mittee members of the need to better align the evidence base for obesity prevention 
with the evidence needs of policy makers and professionals who are making decisions 
in this arena. Addressing the nation’s obesity epidemic requires well-reasoned actions 
to transform the current obesity-promoting landscape such that the average adult 
or child is likely to avoid excess weight gain. Relevant actions are being considered 
and taken by decision makers in international, national, state, and local governments 
and by organizations and agencies in the profit and nonprofit sectors on the basis of 
the evidence at hand, as well as other considerations. Many of these actions involve 
changes in physical environments, public policies, or organizational practices. Some 
proposed actions will be questioned on the basis of feasibility or effectiveness; some 
will be strongly opposed by those who stand to lose economically or in other respects. 
Decision makers can use evidence to assess the potential impacts, advantages, and dis-
advantages of particular actions; respond to concerns; and argue their case.

The sponsors of this report have essentially called on the scientific community 
to rise to the challenge and transform the evidence picture to be commensurate with 
the needs. Limitations in the current evidence base are manifest in scientific review 
articles that identify a paucity of obesity prevention interventions found to be effec-
tive; in study designs that fail to address the complexity of the obesity problem when 
viewed from a population perspective; in the lack of data with which to cost out and 
prioritize various strategies; and in evidence of major policy decisions that—however 
justified from a practical perspective—are being taken in the absence of evidence that 
might be helpful and perhaps critical in determining which actions should be contin-
ued, replicated, or scaled up.

If “evidence” is given the usual interpretation of research evidence, the impli-
cation is that the research community—those expected to be the keepers, judges, 
and providers of evidence—need to do something different so the research will have 
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more practical utility. Several questions then arise: What is that “something differ-
ent”? What is missing from the evidence that is available now? How can and should 
identified gaps be filled? And ultimately, can a more useful approach to evidence be 
described in a way that (1) engenders agreement and respect within the scientific com-
munity, (2) has practical utility, and (3) therefore, also reassures decision makers of 
the validity of the approach and motivates its use? These are the fundamental issues 
addressed in this report, and the committee has wrestled long and hard to achieve a 
result that will indeed transform the way obesity prevention research is defined and 
undertaken to better meet potential user needs.

The committee deliberated extensively about what actually constitutes good 
research with respect to complex population problems such as obesity, and when and 
how currently held assumptions about research quality require rethinking to make 
research results usable in the real world. We considered how concepts of evidence can 
be broadened to encompass information that is sound but not necessarily what comes 
to mind when one thinks of evidence in traditional terms. We examined why the prob-
lems we identified with the evidence framework for obesity prevention exist and what 
might stand in the way of implementing a new framework. We did not find shortcuts. 
From a practical perspective, aligning evidence with user needs and filling evidence 
gaps will require dedicated effort, time, money, and infrastructure, as outlined in this 
report’s recommendations—inputs that will have broader relevance and utility when 
also applied to other population health problems. We did identify new approaches, 
some reflected in efforts already under way and others that could be implemented 
immediately. These new approaches include talking and sharing across disciplines; 
thinking about relevance and the connections among the myriad population- and 
community-level influences that can be focal points of obesity prevention initiatives; 
and taking advantage of the opportunity to evaluate ongoing initiatives, that is, to 
obtain the practice-based evidence that is intrinsically relevant to natural settings.

The committee was a truly tireless group with a shared commitment to bringing 
the full potential of scientific excellence, broadly defined, to bear on addressing popu-
lationwide obesity, including the application of learning from exemplary efforts of this 
type in other areas of population health. The committee was aided by a stellar roster 
of colleagues who gave us the benefit of their thinking and experience at two public 
workshops: Stephanie Coursey Bailey, Allan Best, Steven Daniels, Ana Diez-Roux, 
Joseph Hagan, Jr., Jack Homer, Susan Jebb, David L. Katz, Bobby Milstein, J. Michael 
Oakes, Joshua Sharfstein, Lynn Silver, and June Stevens. As the person given the privi-
lege of chairing this effort, I express my sincerest gratitude to all of these colleagues, 
as well as to the study’s sponsors—Kaiser Permanente, the Robert Wood Johnson 
Foundation, and the Centers for Disease Control and Prevention—for the vision that 
was inherent in the committee’s statement of task. In addition, and on behalf of the 
committee as a whole, I commend and thank our very capable IOM staff who applied 
their patience, wisdom, and hands-on assistance liberally and expertly throughout the 
course of this effort: Lynn Parker, Study Director; Leslie Sim, Program Officer; Emily 
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Ann Miller, Research Associate; Matthew Spear and Saundra Lee, Senior Program 
Assistants; and Linda D. Meyers, Food and Nutrition Board Director.

The results of the committee’s efforts are offered to decision makers and to the 
research community for use, scrutiny, and debate, recognizing that any effort of this 
type will be a work in progress that will benefit from interactions with the people and 
contexts to whom and to which it is relevant. In keeping with the spirit of this report, 
the debate should be far from “academic,” deriving its energy and arguments by 
remaining close to the action in the field.

Shiriki K. Kumanyika, Chair
Committee on an Evidence Framework for 

Obesity Prevention Decision Making
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Summary

In the United States, data from the 2007-2008 National Health and Nutrition 
Examination Survey indicate that nearly 34 percent of adults aged 20 years or older 

are obese and about 68 percent are overweight or obese. Among children and adoles-
cents aged 2 to 19, nearly 17 percent are obese and close to 32 percent are overweight 
or obese. The epidemic reflected by these figures poses major challenges for policy 
makers, public health professionals, and other decision makers.

Federal health authorities have called for decisive action to address this epi-
demic for more than a decade, and their appeals have increased in urgency in recent 
years. Their alarm is linked to the adverse health outcomes of obesity and overweight, 
including potential negative effects on quality of life and life expectancy. It is also trig-
gered by the negative economic impact of these levels of obesity. A recent analysis cal-
culated that the annual national medical burden of obesity is nearly 10 percent of all 
medical spending and could have risen to $147 billion per year by 2008.

INTRODUCTION

Policy makers and practitioners who take action to address this epidemic need evi-
dence to explain why the actions are needed and to help determine what actions to 
take and how to go about them. They also need evidence to determine whether the 
intended results are obtained, who benefits, and whether there are positive or negative 
side effects that deserve attention. Ideally, there would be ready sources of such evi-
dence at hand relevant to these information needs.

Unfortunately, a review of the existing evidence base reveals a striking contrast 
between the high prevalence and consequent importance of addressing obesity and the 
paucity of the knowledge base with which to inform prevention efforts. Specifically 
for evidence-based obesity prevention efforts, a body of intervention research on poli-
cy and environmental approaches is largely absent from the literature.
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The types of questions that are being asked by decision makers interested in 
obesity prevention cannot be answered without broadening the concept of evidence 
to include new ways of using traditional or existing information; information drawn 
from a wider range of sources; and newly generated evidence that is more focused  
on the design, implementation, and outcomes of policies and programs to prevent 
obesity—whether initiated in research or practice settings.

THE NEED FOR A NEW FRAMEWORK

The scenarios in Boxes S-1 and S-2, respectively, illustrate the need to assist decision 
makers in finding evidence to inform decisions and to help researchers determine use-
ful areas of study. Considerable progress has been made in building on the strengths 
of methods used in evidence-based medicine to develop research methods and evidence 
standards applicable to decision making about other population-level health prob-
lems. Leveraging these accomplishments holds the potential to advance understand-
ing of how to develop and evaluate evidence for use in decision making on obesity 
prevention.

The Institute of Medicine Committee on an Evidence Framework for Obesity 
Prevention Decision Making was formed to address these challenges. The overall 
charge of the committee was to develop a framework for evidence-informed decision 
making in obesity prevention, with a focus on assessing policy, environmental, and 

Box S-1 
The Need for Evidence to Support Decision Making on Obesity 
Prevention

Imagine that you are the mayor, or a health commissioner, in a city in which both children and adults have 
high rates of obesity—perhaps higher than in some peer cities that appear to have a better handle on the 
problem. You need to decide which of a spectrum of actions to take and how to justify these actions against 
some inevitable opposition from various stakeholders. Consumer advocates are calling for policies that 
require posting of calories on the menu boards of fast food restaurants. Some city council members are call-
ing for taxes on soft drinks to lower consumption levels but also to raise revenue to offset budget deficits. 
The school board is debating whether to make the collection of child weight-for-height data mandatory and 
to send the information home to parents.

Ideally, among the many considerations factoring in to your decision making, you or your staff would readily 
find or have at hand a rich and frequently replenished set of reports to support your decision about a partic-
ular strategy or a choice among options. These reports would relate to the types of policy and environmental 
changes you are considering and provide an idea of their pros and cons—for example, estimated benefits, 
unintended adverse consequences, costs, and the practicalities of implementation. You would find few such 
reports, however.
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community interventions that influence food, eating, and physical activity. Inherent 
in this charge was a recognition that, while treatment and prevention focused on the 
individual remain relevant, there is a growing need for obesity prevention strategies 
that focus on whole populations—multicomponent, multilevel strategies that can 
favorably impact communities or other complex systems.

In developing the L.E.A.D. framework (for Locate Evidence, Evaluate Evidence, 
Assemble Evidence, Inform Decisions), the committee was instructed to provide an 
overview of the current nature of the evidence base; identify the challenges faced in 
integrating scientific evidence into the broader array of factors that influence com-
munity interventions and policy change; provide practical, action-oriented recommen-
dations for using this framework to choose, implement, and evaluate obesity efforts; 
identify new research and evaluation tools and methods, and existing ones that can 
be deployed more effectively; and develop a plan for communicating, disseminating, 
evaluating, and refining the framework. The committee’s charge emphasized the need 
for a framework that guides decision making on children and adults. The committee 
also was directed to focus on the role of a systems perspective in making obesity pre-
vention decisions, as well as to contribute to more general efforts to address complex, 
multifactorial public health challenges.

STUDY APPROACH

In responding to its charge, the committee’s main goal was to support decision mak-
ers in choosing and implementing obesity prevention interventions or in assessing the 
outcomes of interventions already in place or under way. This report has two primary 
audiences: (1) decision makers and the intermediaries who assist them in making 
decisions and (2) those who conduct research relevant to obesity prevention or who 

Box S-2 
The L.E.A.D. Framework and New Opportunities for Research

Imagine that you are a researcher who has become aware of the value of conducting research with an 
impact on public health. You have seen a call for proposals for policy-oriented research related to obesity or 
have recognized the need to expand your current obesity research to incorporate more of a multilevel per-
spective. Your research might focus on obesity or some other health issue or be in another field, such as city 
planning, education, or law. What are innovative ways to think about relevant research questions that would 
be fundable and publishable? Are there ways to research complex, big-picture questions that need answer-
ing? How far can research that might be relevant to those questions deviate from the status quo with 
respect to methods considered to be the gold standard in your field? How can you ensure that your research 
is responsibly designed to assess a policy adequately? One purpose of the L.E.A.D. framework is to stimulate 
new ways of thinking about research that can yield answers to such questions.
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evaluate existing programs. Other important audiences include research funders and 
publishers of research findings.

Two caveats are necessary as a prelude to presenting the L.E.A.D. framework. 
First, this framework does not offer shortcuts that can provide high-quality evi-
dence as rapidly as it might be needed. The framework offers suggestions for ways 
to increase flexibility and broaden perspectives while adhering closely to concepts 
of what makes evidence credible as well as useful. Second, this is not a framework 
that can be used as an algorithm for making decisions; rather, it is a framework for 
using evidence to inform decision making. A richer, more relevant evidence base will 
inform and vastly improve decision making, but will not make the design, selection, 
and assessment of interventions automatic or free decision makers from exercising 
judgment.

This report’s audiences need answers to two fundamental questions:

• How can evidence that is currently available and potentially relevant to deci-
sions on obesity prevention be identified, evaluated, and compiled in ways that 
will best inform decision makers?

• How can more evidence be developed that is of high quality and framed to be 
directly relevant to decision making on obesity prevention?

USING THE L.E.A.D. FRAMEWORK

The L.E.A.D. framework is illustrated in Figure S-1. This framework includes concepts 
and approaches that are standard procedure in the development of practice guidelines. 
However, the committee incorporated major innovations that expand and enhance 
these approaches for use in policy and programmatic decision making on complex 
public health problems like obesity. The framework and its supporting narrative:

• explain why it is critical to use a systems perspective;
• characterize the types of questions policy makers ask;
• broaden the concept of evidence;
• reframe the definition of quality of evidence to accord with the type of evidence;
• recommend ways to consider other relevant information when evidence is 

limited;
• propose a template for assembling evidence; and
• highlight opportunities to generate new and relevant evidence.

The framework leads decision makers and researchers through a series of steps, 
from specifying questions to informing decisions. However, a user can begin at any 
point on the framework and return to earlier steps, for example, moving back from 
the “assemble” step to elaborate further on the questions and broaden the search for 
evidence.
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The presence of the term “systems perspective” surrounding the steps in the 
L.E.A.D. framework in Figure S-1 emphasizes the importance of taking such a per-
spective throughout the process of applying the framework—from specifying questions 
to guide the search for evidence to taking advantage of opportunities to generate new 
evidence. The presence of the term “opportunities to generate evidence” surrounding 
the framework steps emphasizes the importance of identifying research opportuni-
ties throughout the process. Following are brief explanations of each aspect of the 
L.E.A.D. framework in Figure S-1. The “Key Action” boxes are primarily for the use 
of decision makers and their intermediaries (i.e., individuals who may assist decision 
makers in using the framework).

Systems Perspective

Key Action: Approach every aspect of decision making and research with a fuller appreciation of the 
complex context in which programs and policies are implemented.

FIGURE S-1 The L.E.A.D. framework.

Figures S-1, 3-1, 10-1.eps
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The real world is a complex system, and the many influences on the energy-balance 
equation are all interacting simultaneously. A systems perspective helps decision mak-
ers and researchers think broadly about the whole picture rather than merely studying 
the component parts in isolation. Such a perspective can help to frame, explain, and 
resolve complex problems such as obesity. It can lead to a better understanding of 
interactions and highlights the importance of taking into account the context in which 
public health problems occur and how that context may affect the implementation 
and impact of interventions.

A systems perspective can enhance the ability to develop and use evidence effec-
tively and suggest actions with the potential to effect change. It can allow the fore-
casting of potential consequences of not taking action, possible unintended effects of 
interventions, the likely magnitude of the effect of one or more interventions, conflicts 
between or complementarity of interventions, and priorities among interventions. 
Systems maps—in which relevant factors and pathways are illustrated graphically—
can help organize an overwhelming array of potential influences and pathways rel-
evant to the determinants of obesity.

Specifying Questions

Key Action: Identify the questions that need to be answered in order to make the needed decision.

There are many kinds of decisions that are likely to be made on obesity prevention at 
the local, state, and national levels. The common applications of evidence for which 
the L.E.A.D. framework can be useful are:

• justifying interventions;
• setting priorities with respect to specific outcomes;
• justifying particular actions in high-risk population segments;
• distinguishing actions that are likely to be effective from those that are not;
• quantifying likely impacts;
• estimating costs and cost-effectiveness;
• anticipating unintended consequences; and
• understanding implementation variables, i.e., what to do and how to do it.

Thus, decisions about the selection, implementation, and evaluation of inter-
ventions are closely tied to questions about why an intervention is needed and how a 
specific intervention can be expected to work in a given context. The L.E.A.D. frame-
work adapts an evidence-based public health typology to differentiate among three 
categories of interrelated questions—“Why,” “What,” and “How.” These general 
questions can help decision makers identify related questions that may inform their 
policy and program decisions, underscore the fact that no one type of evidence will be 
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able to answer all relevant questions, and facilitate the process of locating useful evi-
dence for different questions.

“Why” questions relate to the overall question of “Why should we do some-
thing about this problem in our situation?” “What” questions ask, “What specifically 
should we do about this problem?” “How” questions call for examining “How do we 
implement this information for our situation?”

Locating Evidence

Key Actions: (1) Based on the questions that need to be answered, determine all the types of evidence 
that could be useful in answering them. (2) Think broadly about the sources of these types of evidence, 
including the potential for obtaining relevant evidence from other disciplines.

Locating evidence requires a clear concept of the types of information that may be 
useful for a particular purpose, as well as an awareness of where the information can 
be found. The framework calls for expanding the evidence paradigm by broadening 
the perspective on forms of evidence that are potentially relevant and useful, tak-
ing full advantage of available research methods for studying population problems, 
not just those used in medical research. Some forms of available evidence may be 
underutilized by those who conduct research on obesity prevention because they are 
 unfamiliar to researchers in the biomedical or public health fields.

Locating evidence also requires awareness of and access to appropriate informa-
tion resources. Databases used by public health researchers and practitioners typically 
incorporate data from numerous disciplines but may still miss many potentially useful 
sources. For example, compilations from economics, education, business, and law and 
information from newspapers, government documents, and reports from community 
agencies and programs may not be obvious sources of evidence for obesity prevention 
researchers.

Evaluating Evidence

Key Actions: (1) Recognize the importance of evaluating the quality of the evidence gathered to answer 
the specified questions. (2) When evaluating evidence, use criteria that are appropriate and established 
for assessing the quality of that particular type of evidence. (3) In evidence evaluation, pay attention to 
both the level of certainty (internal validity) and generalizability (external validity) of the evidence.

In the L.E.A.D. framework, the key objectives in evaluating evidence are determin-
ing the level of certainty of the causal relationship between an intervention and the 
observed outcomes (or internal validity) and generalizability to other individuals, set-
tings, contexts, and time frames (or external validity). The level of certainty needed 
will vary depending on the question. For example, some low-cost interventions with 
minimal potential for harm may require less certainty than those that are costly or 
carry the risk of serious harm.
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A key issue in evaluating evidence is aligning the question(s) of interest with the 
appropriate outcome(s). Outcomes may be short-term, intermediate, or long-term. For 
example, some obesity prevention decisions will require evidence that relates directly 
to weight outcomes, while others may allow evidence related to intermediate behav-
ioral outcomes.

Evaluations of interventions should also be sensitive to the nature of the inter-
vention. For example, outcomes that are farther downstream from a policy change 
might also be of interest but would be less reflective of the specific effect of the change 
given the other influences that might have intervened in the interim. Quality consid-
erations in assessing evidence, while based on the same principles, vary with the form 
or source of the evidence. Different types of evidence require different approaches to 
judging validity and other aspects of quality. Evaluating relevance to the context to 
which the question applies may be an additional critical step in any assessment of evi-
dence for complex population-level interventions, requiring the application of criteria 
to judge the generalizability of the evidence.

Assembling Evidence and Informing Decisions

Key Actions: (1) Develop a transparent and comprehensive summary of the evidence available on the 
decision that must be made, based on the information gathered by following the L.E.A.D. framework. 
(2) Include in this summary the question(s) asked by the decision maker; the strategy for gathering and 
selecting the evidence; an evidence table showing the sources, types, and quality of the evidence and the 
outcomes reported; and a concise summary of the evidence on why an action should be taken, what that 
action should be, and how it should be taken. (3) If obesity prevention actions must be taken when evi-
dence is limited, examine the potential for blending the limited evidence with theory, professional expe-
rience, and local wisdom. (4) Use this summary to inform the decision-making process.

Once the potentially relevant evidence has been located and evaluated with the more 
broadly based, interdisciplinary view called for by the L.E.A.D. framework, the evi-
dence needs to be synthesized and summarized to help inform the decision based on 
the question(s) asked. Taken together, the results of the overall evaluation of the evi-
dence should assist in providing answers to why action should be taken, what action 
to take, and how to take it. Implicit in this process is the understanding that more 
than one type and source of evidence will be needed to inform decision making, and 
that there will be inevitable trade-offs between level of certainty and generalizability.

A standardized approach to assembling the results of evidence gathering and 
evaluation facilitates transdisciplinary discussion among stakeholders and presents 
evidence to decision makers in a usable form. A uniform language for drawing and 
describing conclusions signals the use of a uniform set of procedures to evaluate the 
evidence and improves clarity in communication. Clarity is particularly important 
when expertise from many different disciplines is required, each with its own jargon 
and methods.
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The intent of the transparent and uniform reporting of the process and conclu-
sions of evidence gathering and synthesis is to provide decision makers with informa-
tion they can understand as they make choices among alternative policies and pro-
grams. The proposed report template aligns with the main elements of the framework, 
describing the question(s) asked by the decision maker, the strategy for gathering 
and selecting evidence, and the evaluation of the evidence, and ends with a summary 
of the synthesized evidence. This summary should address the broad categories of 
effectiveness in the proposed setting, population affected and potential impact, and 
implementation.

The ability to use evidence to inform decision making depends in part on the 
availability of relevant evidence. Use of the L.E.A.D. framework can broaden what is 
considered to be useful, high-quality evidence and gradually increase the amount of 
such evidence. Yet, despite the best efforts to amass available evidence, those grap-
pling with an emerging problem such as obesity will face decisions that must be made 
on the basis of inconsistent or incomplete evidence. Similar to what has been observed 
in tobacco control, one can anticipate cycles of planning that begin with incomplete 
evidence, blended with theory, expert opinion, experience, and understanding of local 
traditions and the probable response to proposed actions, and extend to evaluating 
the consequences of interventions. Decision making is complex and takes many fac-
tors, in addition to evidence, into account. The goal is to enable the best possible use 
of evidence within decision making processes.

Opportunities to Generate Evidence

Key Actions: (1) Take full advantage of opportunities to generate evidence from ongoing policy and 
practice. (2) If obesity prevention actions are taken when the evidence is very limited, evaluate the suc-
cess of the intervention and build credible evidence for use in future decision making. (3) Treat natu-
ral experiments, emerging innovations, and ongoing programs as potential sources of useful evidence. 
(4) Consider forms of evidence and research designs from a variety of disciplines, including systems 
approaches that can handle complexity. (5) Explore research designs that can be used as alternatives to 
randomized experiments and that may be more feasible in relation to complex environmental and policy 
interventions. (6) When reporting results of obesity prevention efforts, include useful aspects of the 
research related to its generalizability to individuals, settings, contexts, and time frames.

Researchers in a variety of fields, as well as those who fund and publish their 
research, are among the intended users of the L.E.A.D. framework. In addition to 
fostering a systems approach and making the best possible use of diverse types of rel-
evant evidence, application of the L.E.A.D. framework can suggest opportunities for 
research. This may occur during any step of the process.

What is usually regarded as the current evidence base for obesity prevention is 
limited in both size and utility. New approaches based on the expanded perspective 
outlined in this report are urgently needed to address these limitations. Among other 
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problems, the limited nature of evidence on effectiveness may be interpreted as a lack 
of effectiveness, when what it actually indicates is that the degree of effectiveness is 
not yet known.

Research to inform answers to the questions that drive the use of the L.E.A.D. 
framework should take full advantage of opportunities to generate evidence from 
ongoing policy and practice, as well as evidence and research designs from a variety 
of disciplines, including systems approaches that can handle complexity. This report 
includes an extensive discussion of research designs that can be used as alternatives to 
randomized experiments and that may be more feasible and applicable for studying 
complex environmental and policy interventions such as those aimed at obesity pre-
vention. The report also contains a discussion of the need to take advantage of natural 
experiments and emerging and ongoing interventions as sources of practice-based evi-
dence. Finally, research related to obesity prevention and related public health issues is 
inherently transdisciplinary.

NEXT STEPS

An effective communication and dissemination plan for the L.E.A.D. framework 
should focus on three major objectives: (1) introducing the purpose of the framework 
to decision makers, their intermediaries, researchers, and others; (2) raising aware-
ness of the importance of marshaling evidence within both policy and practice envi-
ronments and research environments to support decision making for complex public 
health challenges like obesity; and (3) creating support for integrating the framework 
into current policy making and research practice. The knowledge gained as the frame-
work is disseminated, implemented, and evaluated can be used to refine it and its 
application. A strategic evaluation and refinement plan for the framework can mea-
sure the adoption and utilization of the framework by the intended users and evaluate 
its impact on research and decision-making strategies. A well-executed communica-
tion, dissemination, evaluation, and refinement plan for the L.E.A.D. framework will 
help in adapting it to real-world policy making and practice.

RECOMMENDATIONS

The United States has made progress toward translating science to practice in the brief 
time since the obesity epidemic was officially recognized. But the pace of this transla-
tion has been slow relative to the scope and urgency of the problem and the associated 
harms and costs. With this in mind, the committee makes the following recommenda-
tions for assisting decision makers and researchers in using the current evidence base 
for obesity prevention and for generating more, and more useful, evidence.
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Utilize the L.E.A.D. Framework

Recommendation 1: Decision makers and those involved in generating evidence, including researchers, 
research funders, and publishers of research, should apply the L.E.A.D. framework as a guide in their 
utilization and generation of evidence to support decision making for complex, multifactorial public 
health challenges, including obesity prevention.

Key assumptions that should guide the use of the framework include the following:

• A systems perspective can help in framing and explaining complex issues.
• The types of evidence that should be gathered to inform decision making are 

based on the nature of the questions being asked, including Why? (“Why should 
we do something about this problem in our situation?”), What? (“What specifi-
cally should we do about this problem?”), and How? (“How do we implement 
this information for our situation?”). A focus on subsets of these questions as a 
starting point in gathering evidence explicitly expands the evidence base that is 
typically identified and gathered.

• The quality of the evidence should be judged according to established criteria 
for that type of evidence.

• Both the level of certainty of the causal relationship between an intervention and 
the observed outcomes and the intervention’s generalizability to other individu-
als, settings, contexts, and time frames should be given explicit attention.

• The analysis of the evidence to be used in making a decision should be summa-
rized and communicated in a systematic, transparent, and transdisciplinary man-
ner that uses uniform language and structure. The report on this analysis should 
include a summary of the questions asked by the decision maker; the strategy 
for gathering and selecting the evidence; an evidence table showing the sources, 
types, and quality of the evidence and the outcomes reported; and a concise 
summary of the synthesis of selected evidence on why an action should be taken, 
what that action should be, and how it should be taken.

• If action must be taken when evidence is limited, this incomplete evidence can 
be blended carefully and transparently with theory, expert opinion, and collabo-
ration based on professional experience and local wisdom to support making the 
best decision.

Sustained commitments will be needed from both the public and private sectors 
to achieve successful utilization of the various elements of the L.E.A.D. framework 
in future evidence-informed decision making and evidence generation. This respon-
sibility lies with the academic and research community, as well as with government 
and private funders and the leadership of journals that publish research in this area. 
Necessary supports will include increasing understanding of systems thinking and 
incorporating it into research-related activities, creating and maintaining resources to 
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support the utilization of evidence, establishing standards of quality for different types 
of evidence, and supporting the generation of evidence, each of which is described in 
more detail below. Finally, it will be necessary to communicate, disseminate, evaluate, 
and refine the L.E.A.D. framework.

Incorporate Systems Thinking

Recommendation 2: Researchers, government and private funders, educators, and journal editors 
should incorporate systems thinking into their research-related activities.

To implement this recommendation:

• Researchers should use systems thinking to guide the development of environ-
mental and policy interventions and study designs.

• Government and private funders should encourage the use of systems thinking 
in their requests for proposals and include systems considerations in proposal 
evaluations.

• Universities, government agencies such as the U.S. Centers for Disease Control 
and Prevention, and public health organizations responsible for educating public 
health practitioners and related researchers should establish training capacity for 
the science and understanding of systems thinking and the use of systems map-
ping and other quantitative or qualitative systems analysis tools.

• Journal editors should encourage the use of systems thinking for addressing 
complex problems by developing panels of peer reviewers with expertise in this 
area and charging them with making recommendations for how authors could 
use systems thinking more effectively in their manuscripts.

Build a Resource Base

Recommendation 3: Government, foundations, professional organizations, and research institutions 
should build a system of resources (people, compendiums of knowledge, registries of implementation 
experience) to support evidence-based public policy decision making and research for complex health 
challenges, including obesity prevention.

To implement this recommendation:

• The Secretary of Health and Human Services, in collaboration with other 
public- and private-sector partners, should establish a sustainable registry of 
reports on evidence for environmental and policy actions for obesity prevention. 
Integral to this registry should be the expanded view of evidence for decision 
making on obesity prevention proposed in this report and the sharing of experi-
ences and innovative programs as the evidence evolves. A service provided by 
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this registry should be periodic synthesis reviews based on mixed qualitative and 
quantitative methods.

• The Secretary of Health and Human Services, in collaboration with other 
public- and private-sector partners, should develop and fund a resource for com-
piling and linking existing databases that may contain useful evidence for obe-
sity prevention and related public health initiatives. This resource should include 
links to data and research from disciplines and sectors outside of obesity preven-
tion and public health and to data from nonacademic sources that are of interest 
to decision makers.

Establish Standards for Evidence Quality

Recommendation 4: Government, foundations, professional organizations, and research institutions 
should catalyze and support the establishment of guidance on standards for evaluating the quality of 
evidence for which such standards are lacking.

To implement this recommendation:

• Government and private funders should give priority to funding for the develop-
ment of guidance on standards for evaluating the quality of the full range of evi-
dence types discussed in this report that are useful in making obesity prevention 
decisions, especially those for which the scientific literature is limited.

• Professional organizations and research institutions should encourage and bring 
attention to efforts by faculty, researchers, and students to establish guidance in 
this area.

Support the Generation of Evidence

Recommendation 5: Obesity prevention research funders, researchers, and publishers should consider, 
wherever appropriate, the inclusion in research studies of a focus on the generalizability of the find-
ings and related implementation issues at every stage, from conception through publication.

To implement this recommendation:

• Those funding research in obesity prevention should give priority to support 
for studies that include an assessment of the limitations, potential utility, and 
applicability of the research beyond the particular population, setting, and cir-
cumstances in which the studies are conducted, including by initiating requests 
for applications and similar calls for proposals aimed at such studies. Additional 
ways in which this recommendation could be implemented include adding crite-
ria related to generalizability to proposal review procedures and training review-
ers to evaluate generalizability.
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• Obesity prevention researchers and program evaluators should give special con-
sideration to study designs that maximize evidence on generalizability.

• Journal editors should provide guidelines and space for authors to give richer 
descriptions of interventions and the conditions under which they are tested to 
clarify their generalizability.

Recommendation 6: Research funders should increase opportunities for those carrying out obesity pre-
vention initiatives to measure and share their outcomes so others can learn from their experience.

To implement this recommendation:

• Organizations funding or sponsoring obesity prevention initiatives—including 
national, regional, statewide, or local programs; policy changes; and environ-
mental initiatives—should provide resources for obtaining practice-based evi-
dence from innovative and ongoing programs and policies in a more routine, 
timely, and systematic manner to capture their processes, implementation, and 
outcomes. These funders should also encourage and support assessments of the 
potential for evaluating the most innovative programs in their jurisdictions and 
sponsor scientific evaluations where the opportunities to advance generalizable 
evidence are greatest.

• Research funders, researchers, and journal editors should assign higher prior-
ity to studies that test obesity prevention interventions in real-world settings in 
which major contextual variables are identified and their influence is evaluated.

Recommendation 7: Research funders should encourage collaboration among researchers in a variety 
of disciplines so as to utilize a full range of research designs that may be feasible and appropriate for 
evaluating obesity prevention and related public health initiatives.

To implement this recommendation:

• As part of their requests for proposals on obesity prevention research, funders 
should give priority to and reward transdisciplinary collaborations that include 
the creative use of research designs that have not been extensively used in pre-
vention research but hold promise for expanding the evidence base on potential 
environmental and policy solutions.

Communicate, Disseminate, Evaluate, and Refine the L.E.A.D. Framework

Recommendation 8: A public−private consortium should bring together researchers, research funders, 
publishers of research, decision makers, and other stakeholders to discuss the practical uses of the 
L.E.A.D. framework, and develop plans and a timeline for focused experimentation with the frame-
work and for its evaluation and potential refinement.
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To implement this recommendation:

• Interested funders should bring together a consortium of representatives of key 
stakeholders (including decision makers, government funders, private funders, 
academic institutions, professional organizations, researchers, and journal edi-
tors) who are committed to optimizing the use of the current obesity prevention 
evidence base and developing a broader and deeper base of evidence.

• This consortium should develop an action-oriented plan for funding and imple-
menting broad communication, focused experimentation, evaluation, and refine-
ment of the L.E.A.D. framework. This plan should be based on the major pur-
poses of the framework: to significantly improve the evidence base for obesity 
prevention decision making on policy and environmental solutions, and to assist 
decision makers in using the evidence base.
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1
Introduction

KEY MESSAGES

• There is increasing recognition that overweight and obesity are not just problems of individuals, but 
also societywide problems that have serious health consequences and costs and affect some population 
groups more than others. Acting on this recognition will require multifaceted, population-based changes 
in the social and environmental1 factors that influence energy intake and expenditure.

• There is a pressing need to act on the problem of obesity, but there is also a large gap between the 
types and amount of evidence deemed ideal as the basis for taking action and the types and amount of 
information available to meet that need.

• The Committee on an Evidence Framework for Obesity Prevention Decision Making was formed to 
address the issues of how to identify, use, and evaluate evidence to inform obesity prevention decisions 
and how to generate evidence where it is lacking.

This report focuses on the challenge of obesity prevention, viewed from a popula-
tion or public health perspective. It is about how to increase the likelihood that 

the decisions made in the many domains that influence obesity prevention will bring 
about the desired results. Observations of increases in weight among adults and youth 
globally within just a few decades have forced a paradigm shift in which overweight 
and obesity are understood not just as problems of individuals, but also as societal 
problems, affecting whole populations. Causal explanations and pathways to poten-
tial solutions have changed accordingly. The relatively rapid upward trends in average 
weight levels can in large part be explained by changes in social and environmental 

1 The term “environmental” refers in this report to people’s cultural, socioeconomic, and physical contexts.
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variables that influence energy intake and expenditure—and the evidence of these 
changes is readily available and consistent.

Changes in the food and physical activity environments have caused sustained 
positive energy balance, leading to weight gain. For example, energy-dense foods and 
beverages have become more inexpensive, heavily advertised, and readily available 
than in the past, and their portion sizes continue to increase. Technological innovation 
in the home, workplace, and schools has reduced the need for physical effort, leading 
to sedentary behavior. Many schools have reduced or eliminated recess and physical 
education programs (IOM, 2005). The field of obesity prevention has made advances 
in determining the causes of the epidemic, but the complex interrelationships among 
those many causes have been difficult to address adequately within a given interven-
tion. For this reason, a systems approach to obesity prevention is advocated in this 
report (see Chapter 4).

Taking a population perspective on obesity does not negate the importance of 
genetic or biologically mediated influences on the problem. But the increasing preva-
lence of obesity in diverse populations reveals the limitations of biological controls on 
energy balance in the face of high caloric availability and diminished caloric expen-
diture through routine physical activity. Nor does the recognition of environmental 
influences on obesity negate the importance of individual weight control efforts; how-
ever, the level of effort required makes individuals’ attempts to control their weight 
notoriously ineffective over the long term. Changes in aspects of society that encour-
age excess caloric consumption and sedentary behavior are therefore necessary to 
support individual efforts to achieve and maintain energy balance. In fact, measures 
that have been recommended for populationwide obesity prevention would enhance 
the potential for obesity treatment to be effective over the long term. Moreover, 
unless both weight gain trends and average population weight levels decline, progress 
achieved through treatment for those who are already obese will be offset by the tide 
of new people needing such treatment.

Calls for multifaceted efforts to prevent obesity have been made repeatedly by 
governments, scientific and professional societies, advocacy groups, and funding agen-
cies at the local, state, national, and international levels. The case for obesity preven-
tion is especially strong in relation to children and youth. The case was made for U.S. 
children in a 2005 Institute of Medicine (IOM) report Preventing Childhood Obesity: 
Health in the Balance—a report that was generated in response to a congressional 
request for a national action plan addressing the problem. Protecting children from 
harm and creating social and environmental conditions that support healthy growth 
and development are fundamental responsibilities of all societies. The physical and 
psychosocial consequences of obesity begin in childhood and may have a lifelong 
impact, especially—although not only—if obesity persists into adulthood. Indeed, 
most obesity and obesity-related diseases develop during adulthood—an important 
justification for obesity prevention directed at the adult population as well. Another 
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critical justification is that an obese adult population is an incubator, biologically and 
environmentally, for childhood obesity.

This chapter describes the charge and scope of the IOM Committee on an 
Evidence Framework for Obesity Prevention Decision Making, as well as the approach 
the committee took to fulfill its task. It also sets forth the case for viewing obesity as 
a problem of whole populations and for conceptualizing prevention strategies from a 
population perspective. Finally, it provides an orientation to the broad array of deci-
sions of potential interest with respect to obesity prevention.

STUDY CHARGE, APPROACH, AND SCOPE

Several prior IOM committees have faced the need to work around evidence gaps 
and the fact that evidence hierarchies applied to medical treatment have limita-
tions for assessing population-based preventive interventions. A committee tasked to 
develop a national action plan for child obesity prevention ultimately developed a set 
of principles to guide its process for reviewing evidence and making recommenda-
tions. These principles underscored the need for evidence to “inform and guide policy 
and programmatic decisions.” That committee also emphasized that the “absence of 
experimental evidence does not indicate a lack of causation or the ineffectiveness of an 
obesity prevention intervention,” that circumstances warrant taking preventive actions 
“even if there is as-yet-incomplete scientific evidence on the interventions,” but also 
that “there is an obligation to accumulate appropriate evidence not only to justify a 
course of action but to assess whether it has made a difference” (IOM, 2005, pp. 111, 
114). The committee defined evidence broadly to include several types of quantitative 
and qualitative research studies or data that it consulted as appropriate to the type of 
question being answered and used an integrated approach that included multiple types 
of evidence, drawing on an approach then under development by an international 
organization. One of the hallmarks of the committee’s report was the use of historical 
case analyses—a social science method—applied to other complex public health sce-
narios as an alternative to typical traditional biomedical research studies.

The specific need for evidence on the effectiveness of interventions undertaken 
in various sectors and contexts was addressed by the IOM Committee to Assess 
Progress in Preventing Childhood Obesity (IOM, 2007). The IOM Committee on 
Food Marketing to Children and Youth (IOM, 2006) also highlighted several evidence 
issues and gaps that influenced its systematic review of evidence linking food and bev-
erage marketing to childhood obesity or its behavioral determinants. Most recently, 
the IOM Committee on Local Government Actions to Prevent Childhood Obesity 
(IOM, 2009) followed the previous IOM recommendation to use the “best available 
evidence” rather than wait for the “best possible evidence” (IOM, 2005, p. 3) to rec-
ommend obesity prevention approaches based on potential effectiveness, impact, and 
suitability for local settings and authority. In light of the limitations of the current evi-
dence base, that committee chose not to rank the recommended approaches. This deci-
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sion was based on a desire to avoid the risk of prematurely devaluing approaches that 
are promising but still evolving and recognition that many context-specific factors, 
including the level of community support and the costs involved, determine which 
approaches are the best fit for a given community.

These evidence issues are not new and have already been the focus of many 
efforts in the field of public health in relation to other complex health problems. 
However, the issues are far from resolved and feel very new to the field of obesity 
because it has heretofore been oriented to treatment rather than public health and pre-
vention. Considering these issues in relation to obesity prevention has the potential to 
advance the field of public health generally while also meeting the immediate need for 
clarity on evidence issues related to addressing the obesity epidemic.

Study Charge

Recognizing the importance of the issues outlined above, the IOM formed the 
Committee on an Evidence Framework for Obesity Prevention Decision Making, 
with funding from the Centers for Disease Control and Prevention (CDC), Kaiser 
Permanente, and the Robert Wood Johnson Foundation. The IOM appointed the 
16-member committee in November 2008 to address the issues of how to identify, 
use, and evaluate evidence to inform obesity prevention decisions and how to generate 
evidence where it is lacking. These issues were identified as being of major concern or 
relevance to a range of potential users: decision makers in government and the private 
sector, practitioners in public health and other sectors, and program evaluators and 
other public health researchers, as well as research funders, journal editors, and the 
media, which determine, respectively, what research is funded, published, and dissemi-
nated. The committee members were selected to include academic researchers, practi-
tioners, and policy makers, representing content expertise in various aspects of child 
and adult obesity prevention interventions; public health policy practice and research 
more generally; and research methodology from the perspectives of biomedicine, edu-
cation, and psychology.

The committee was tasked to:

• provide an overview of the nature of the evidence base for obesity prevention as 
it is currently construed;

• identify the challenges associated with integrating scientific evidence with broad-
er influences on policy and programmatic considerations;

• provide a practical and action-oriented framework of recommendations for how 
to select, implement, and evaluate obesity prevention efforts;

• identify ways in which existing or new tools and methods can be used to build 
a useful and timely evidence base appropriate to the challenges presented by the 
obesity epidemic, and describe ongoing attempts to meet these challenges;
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• develop a plan for communicating and disseminating the proposed framework 
and its recommendations; and

• specify a plan for evaluating and refining the proposed framework in current 
decision-making processes.

Study Approach

A variety of sources informed the committee’s work. The committee’s deliberations 
drew on the findings and conclusions of the above-referenced IOM reports, and on 
other resources from within and outside the United States related to evidence-based 
public health and public policy as identified through extensive searches of the litera-
ture and a commissioned paper. Two public workshops were convened, in January 
and March 2009, to obtain additional input on evidence uses and challenges and on 
systems thinking and methodology (see Appendix F for the workshop agendas).

Obesity prevention differs from obesity treatment in the types of questions being 
addressed and answers being sought, the contexts in which the questions are asked 
and the answers are applied, and the types of research and information that may be 
relevant. The realities of using evidence to inform decisions about obesity treatment 
and prevention also differ in the availability of relevant research. In addition, because 
many influences on obesity are outside the health domain, information relevant to 
obesity prevention may not be readily identified through health research approaches. 
Given a dearth of information to address an urgent public health problem, the infor-
mation that is available will be valued differently and efforts to fill evidence gaps 
given high priority.

Study Scope

This study was designed to go beyond obesity prevention as such, also yielding guid-
ance for more general efforts to address complex, multifactorial public health chal-
lenges and examining the application of a systems perspective to the contexts in which 
policy and programmatic decisions that address such challenges are made. Equally 
important, the study scope was defined to reflect the need for a framework to guide 
decision making about obesity prevention in the population at large, rather than 
only in relation to children and youth. The epidemic of obesity in children and youth 
continues to be a major driver of preventive initiatives, but obesity prevention is also 
relevant to adults. As noted earlier, most obesity and obesity-related diseases develop 
during adulthood, and an obese adult population contributes to the development of 
obesity in children; indeed, from a population perspective, the environments of chil-
dren and adults are interdependent and inseparable.

The committee defined “framework” to mean a process for identifying, evaluat-
ing, and compiling evidence relevant to various obesity prevention decision-making 
scenarios based on clearly specified concepts, assumptions, or rules. The process of 
developing the framework involved:
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• clarifying what is meant by population-based obesity prevention, that is, the 
types of initiatives that are undertaken to improve environments for eating and 
physical activity in ways that will reduce the likelihood of excess weight gain 
among people in general, as well as among particularly high-risk populations;

• envisioning potential users and uses of such a framework, including the types 
of decisions to be made and ways in which evidence might enter into these 
decisions;

• assessing the strengths and limitations of current approaches to evaluating and 
generating evidence about obesity prevention; and

• identifying research approaches and forms of evidence that could be used to 
expand the options available to inform decision making on obesity prevention.

The assessment of the strengths and limitations of current approaches included 
a review of several ongoing efforts to improve research and practice in the field of 
obesity prevention or public health. These efforts focus on improving methods for 
characterizing the strength of evidence for prevention approaches, incorporating issues 
of generalizability of the research or relevance to practice into effectiveness studies, 
identifying appropriate outcome measures for obesity prevention, or enhancing the 
reporting of the results of prevention studies. Appendix B describes these efforts.

This report has two primary audiences: (1) decision makers and the intermediar-
ies who assist them in making decisions and (2) because much of the evidence that is 
needed does not now exist, those who conduct research relevant to obesity prevention 
or who evaluate existing programs, as well as research-trained academics or other pro-
fessionals with direct access to and knowledge of methods of evidence review and syn-
thesis. Other important audiences include research funders and publishers of research 
findings.

OBESITY AS A SOCIETYWIDE PROBLEM

Overweight and obesity—reflecting a gain of excess body fat—result from the cumula-
tive and initially imperceptible effects of hour-to-hour and day-to-day eating and phys-
ical activity behaviors that create a surplus of calories consumed relative to calories 
expended. Excess weight gain is usually unintentional and gradual, and it is difficult 
to reverse on a permanent basis.

Obesity prevention includes the need both to help those who are already over-
weight or obese avoid further weight gain and to help people who are not overweight 
or obese to avoid gaining excess weight. As suggested above, even if all those who are 
currently obese were to be treated effectively today, growth in the numbers of people 
becoming obese would continue without preventive efforts. Trend data from the 
National Health Examination and the National Health and Nutrition Examination 
Surveys between 1960 and 2002 indicate that the average body weight of U.S. men 
and women increased by 24.7 pounds (11.2 kg) and 24.1 pounds (11.0 kg), respec-



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

��Introduction

tively, while there was a relatively small increase in average height. The associated 
shift in average body mass index (BMI)—the typical weight-for-height measure used to 
assess obesity—was 3 kg/m2 in adults, in both men and women, from approximately 
25 to 28 (Ogden et al., 2004). Figure 1-1 shows the shift in the distribution of BMI 
among U.S. adults between 1976-1980 and 2005-2006, with the gain being most pro-
nounced among the heaviest people (Ogden et al., 2007).

Data from the 2007-2008 National Health and Nutrition Examination Surveys 
(NHANES)2 show that among adults aged 20 or older, nearly 34 percent have weight 
levels in the obese range (BMI ≥ 30) and another 34 percent are classified as over-
weight (BMI between 25 and 30), thus the combined prevalence of overweight and 
obesity is nearly 68 percent (Flegal et al., 2010). Among children and adolescents 
aged 2 through 19, nearly 17 percent are classified as obese (BMI for age and sex 
≥ 95th percentile), and 15 percent are classified as overweight (BMI for age and sex 
≥ 85th but < 95th percentile), thus close to 32 percent are either overweight or obese 
(Ogden et al., 2010). There is no evidence that underlying biological susceptibility to 
weight gain has changed, although there is ample evidence of increases in such factors 
as the amount of food available and where it is available, creating eating environ-
ments that are highly conducive to the consumption, often unintentional, of excess 
calories (Kral and Rolls, 2004; Ledikwe et al., 2005; Story et al., 2008; Wansink, 
2004). There is also no evidence that the prevalence of individual weight control 
attempts has decreased as average population weights have increased. For example, 
the proportion of U.S. adult men and women who reported attempting to lose weight 
was, respectively, 29 and 44 percent in 1996 and 33 and 46 percent in 2000 (Bish 
et al., 2005; Serdula et al., 1999). Accordingly, the increasing prevalence of obesity 
in diverse populations reveals the limitations of biological and behavioral controls on 
caloric balance in the face of high caloric availability and the relatively low levels of 
physical activity that are common in urban and westernized societies (Booth et al., 
2001; French et al., 2001; IOM, 2005; Kumanyika et al., 2002; Popkin and Gordon-
Larsen, 2004). The need for multifaceted actions to prevent obesity should no longer 
be a subject of serious debate.

Many multifaceted interventions for obesity prevention influence the calorie 
balance by focusing on either energy intake or energy expenditure. According to 
Swinburn and colleagues (2009), it is important to know whether one of these two 
factors is the primary driver of the obesity epidemic in order to prioritize potential 
interventions. The relative contributions of increased energy intake and decreased 
energy expenditure to the obesity epidemic have been debated, with some suggesting 
that increased energy intake is sufficient to explain the weight gain of the American 
population since the 1970s (Bleich et al., 2008; Swinburn et al., 2009). Both factors 
are clearly important for energy balance and other health outcomes, and this report 
does not aim to tell decision makers whether to focus on energy intake, energy expen-

2 NHANES is a continuous program of studies designed to assess the health and nutritional status of a nationally representative sample of 
children and adults in the United States.



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

Bridging the Evidence Gap in Obesity Prevention��

diture, or both. Indeed, the relative importance of each may vary across populations 
and settings.

Figures 1-2 and 1-3 show recent levels of obesity in three racial/ethnic groups 
in the United States and projections of future prevalence under the assumption that 
recently observed rates of increase will continue (Wang et al., 2008). The approxi-
mately one-third of men in all three groups who were obese in 1999-2004 could 
increase to nearly one-half within two decades. The same could be true for non-
Hispanic white women, with even higher levels for non-Hispanic black and Mexican 
American women, for whom the prevalence of obesity was already greater than 
50 percent and 40 percent, respectively.

Prevention efforts should not only aim to improve weight levels in the popula-
tion at large but also target subpopulations with higher-than-average risk. Figures 1-2 
and 1-3 identify key high-risk population subgroups—Mexican Americans and 
African Americans (Hedley et al., 2004; Ogden et al., 2007). Other U.S. ethnic groups 
with above-average obesity prevalence include American Indians, Pacific Islanders, 
and Native Hawaiians (Anderson and Whitaker, 2009; Broussard et al., 1991; Davis 
et al., 2004; Kumanyika, 1993). Low-income children and youth are also at high risk 
for obesity.

In many cases, above-average obesity prevalence is also observed in low-income 
populations, or high income is associated with lower obesity prevalence. In adults, the 
inverse gradient in obesity levels is seen most clearly in white females (Ogden, 2009). 
Figure 1-4 shows data for children with both sexes combined (Freedman et al., 2007). 

FIGURE 1-1 Changes in the distribution of body mass index (BMI) between 1976-1980 and 2005-2006 among U.S. adults 
aged 20-74.
NOTE: NHANES = National Health and Nutrition Examination Survey, a continuous program of studies designed to assess the 
health and nutritional status of a nationally representative sample of children and adults in the United States.
SOURCE: Ogden et al., 2007.
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FIGURE 1-2 Projected increases in adult obesity (defined as BMI ≥ 30 kg/m2) if current trends continue, for males and females 
in three U.S. ethnic groups.
SOURCE: Adapted from Wang et al., 2008.
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FIGURE 1-3 Projected increases in childhood obesity (defined as BMI ≥ 95th percentile based on CDC growth charts) if 
 current trends continue, for males and females in three U.S. ethnic groups.
SOURCE: Adapted from Wang et al., 2008.

Obesity prevalence decreases with increasing income in non-Hispanic white children 
and is lowest in the high-income group among Mexican American children. No clear 
income gradient is observed in African American children, although higher risk with 
increasing income is suggested. However, the proportion of African American children 
who are obese is higher than that of white children at all income levels. The overall 
burden of obesity associated with living below the poverty line applies to 43 percent 
of African American and 40 percent of Mexican American children and to 16 percent 
of white children.
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While obesity is a priority from an epidemiologic and health status perspective, 
it gains further precedence because of the way it influences other aspects of American 
society. Obesity carries substantial direct and indirect costs for the nation’s economy, 
such as discrimination, economic disenfranchisement, lost productivity, and disabil-
ity. As a result, states and communities end up diverting resources to prevention and 
treatment, and the nation’s health care system is burdened with the comorbidities of 
obesity, such as type 2 diabetes, hypertension, cardiovascular disease, osteoarthritis, 
and cancer (IOM, 2005). According to a recent analysis (Finkelstein et al., 2009), the 
annual medical burden of obesity is nearly 10 percent of all medical spending and 
may have risen to $147 billion per year by 2008. Further, obesity places at risk the 
long-term welfare and readiness of the U.S. military services by reducing the pool of 
individuals eligible for recruitment and decreasing the retention of new recruits (IOM, 
2005). In addition to these societal costs, obesity imposes a broad range of costs on 
individuals. Tables 1-1 and 1-2, respectively, highlight the myriad effects of adult and 
child obesity on physical and mental health and quality of life.

DECISION MAKING, OBESITY PREVENTION, AND EVIDENCE NEEDS

In an ideal world, perhaps, policy decisions would be made primarily as a result of 
review and analysis of a carefully selected body of evidence that provided certainty 
and specificity as to the best approach or approaches, the outcomes that would result, 
and the cost of achieving those outcomes. However, real-life experience demonstrates 
that policy or programmatic decision making is not always such a linear process and 
that initiatives grounded in an idea generated by a research study may be the excep-
tion. Formal evidence may be used in highly variable ways, at different stages of a 
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TABLE 1-1 Relative Risk of Health Problems Associated with Obesity in Adultsa

Greatly Increased
(relative risk > 3)

Moderately Increased
(relative risk 2-3)

Slightly Increased
(relative risk 1-2)

• Type 2 diabetes
• Gallbladder disease
• Dyslipidemia
• Insulin resistance
• Breathlessness
• Sleep apnea

• Coronary heart disease
• Hypertension
• Osteoarthritis
• Hyperuricemia and gout

• Cancerb

• Reproductive hormone abnormalities
• Polycystic ovary syndrome
• Lower back pain
• Anesthesia complications
• Fetal defects

 a All relative risk values are approximate.
 b Breast cancer in postmenopausal women, endometrial cancer, colon cancer.
SOURCE: Reprinted with permission from World Health Organization, 2000. Copyright (2000) by the World 
Health Organization.

TABLE 1-2 Physical, Social, and Emotional Health Consequences of Obesity in 
Adults, Children, and Youth

Physical Health Social Health Emotional Health

• Cardiovascular disease
• Cancer
• Glucose intolerance and insulin resistance
• Type 2 diabetes
• Hypertension
• Dyslipidemia
• Hepatic steatosis
• Cholelithiasis
• Sleep apnea
• Menstrual abnormalities
• Impaired balance
• Orthopedic problems

• Stigma
• Negative stereotyping
• Discrimination
• Teasing and bullying
• Social marginalization

• Low self-esteem
• Negative body image
• Depression

SOURCES: IOM, 2005; WHO, 2000.

process of instituting policies or programs, and for different reasons. Decision makers 
(i.e., those who make a decision to implement an intervention) may consider research-
based evidence useful for supporting or opposing certain actions, but may also rely on 
a range of other information related to feasibility, political acceptability, and public 
support. Community programs may view research-based evidence as interesting but 
not entirely relevant to initiatives they may undertake in the real world. Program eval-
uators may share this view, emphasizing research that begins with projects of proven 
practicability that are shown to have promise or impact based on how things tran-
spire. Members of the public may be frustrated with new evidence that appears daily 
and is often discordant with evidence from the day before. Additionally, making deci-
sions about prevention is inherently complex, especially for problems, such as obesity, 
with multiple types and layers of causation. Moreover, prevention (keeping something 
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from happening) may be a much less dramatic or salient outcome than treatment 
(removing a problem), whose effects are not only obvious but also potentially more 
rewarding—personally and politically. Thus, although the case for prevention is com-
pelling, making the decision to give it priority and determining which strategies will 
lead to more “nonevents” are highly challenging.

The widely held conviction that such decisions should be “evidence-based” only 
increases the challenge. How does one best determine which aspects of the environ-
ment to change, what changes to make, and how to effect these changes? Which inter-
ventions can potentially be effective on a large scale and sustainable over time? Where 
are the synergies among interventions? Could there be undesirable effects not readily 
apparent at the outset? Ideally, there would be a firm and comprehensive evidence 
base to inform the myriad decision makers whose actions—intentionally or uninten-
tionally—influence the social and environmental determinants of unwanted weight 
gain and obesity. In reality, the approaches to evidence that apply to decision making 
about the treatment of obesity or other clinical problems are inadequate and some-
times inappropriate for application to decisions about public health initiatives such as 
obesity prevention. This situation poses a dilemma, one that is clearly compounded by 
the urgency of deciding which interventions can best address the problem. Evidence is 
needed to support such decisions for many reasons:

• to justify interventions generally, particularly when there is competition for 
resources or opposition;

• to inform priority setting and justify actions targeting high-risk populations, 
differentiate actions that are likely to be effective from those that are not, and 
quantify likely impacts;

• to estimate costs and cost-effectiveness and anticipate unintended consequences, 
including harms to individuals or businesses; and

• to help understand implementation factors, that is, what to do and how to do it.

The purpose of this report is to present a framework that will make it possible to meet 
these evidence needs.

Figure 1-5, which illustrates the levels and sectors of influence on obesity in 
populations, is helpful for understanding why decisions about obesity prevention are 
so complex (IOM, 2007). The figure shows the variety of levels at which interven-
tions may be aimed and demonstrates how, taken together, a set of actions across 
levels might interrelate. Actions within many of these levels are focal points for dis-
cussion on how to combat the obesity epidemic within the United States and glob-
ally. Pathways or logic models can be drawn to link these levels to weight-related 
behaviors of population groups and individuals, such as food purchases; intakes of 
sugar-sweetened beverages, fruits and vegetables, whole grains, and total calories; tele-
vision watching and other screen time; automobile use; breastfeeding; and routine and 
recreational physical activity. Relevant initiatives might focus on international trade 
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agreements that affect the food supply, food advertising, retail and restaurant food 
locations and marketing practices (including labeling and portion sizes), food prices, 
agricultural policies and food production systems, community design aspects that 
influence outdoor activity, building design aspects that influence indoor activity, public 
transportation, insurance coverage for wellness services, poverty levels, funding lev-
els for and regulations guiding federal nutrition assistance programs, and school and 
worksite environments related to food and physical activity (IOM, 2009; James et al., 
2006; WHO, 2004; World Cancer Research Fund and American Institute for Cancer 
Research, 2009).

Obesity prevention initiatives related to the settings and pathways shown on 
Figure 1-5 are ongoing, and more are undertaken or proposed every day. Many are 
quite far-reaching in their potential implications for such variables as food prices; 
food availability; community infrastructure; entertainment; and the nature and flow 
of information about food, activity, and weight. When the needed evidence exists 
to inform these decisions, the challenge is how to ensure that it appears in the right 
place at the right moment in the decision-making process and is taken to heart. If the 
evidence that exists is faulty or biased, the challenge is how to prevent this evidence 
from being used to support decisions that will ultimately prove to be poor ones. If the 
evidence is inadequate, one challenge is to prevent the lack of evidence from preclud-

FIGURE 1-5 Comprehensive approach for preventing and addressing childhood obesity.
NOTE: SES = socioeconomic status.
SOURCE: IOM, 2007.
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ing timely and needed best guesses about potentially helpful solutions; another is to 
create the evidence to fill the gap. In the dynamic context of such issues as the obesity 
epidemic, the uneasy but necessary balance among making use of the best available 
evidence, avoiding the pitfalls of poor evidence, taking reasonable actions in the face 
of absent or grossly insufficient evidence, and waiting for the long process of formu-
lating and generating relevant new evidence is a key challenge facing decision makers. 
Guidance is needed to keep a fruitful balance in view as progress toward solutions 
is made.

Box 1-1 presents some decision scenarios related to obesity prevention poli-
cies and programs. Those shown in italics are decisions likely to be made based on 
priorities unrelated to obesity but with potential effects on eating or physical activity. 
The decision scenarios in Box 1-1 all relate in some way to decisions about interven-
tions; these types of questions are central to obesity prevention. However, decisions 
about the selection, implementation, and evaluation of interventions are closely tied 
to questions about why the intervention is needed and how a specific intervention 
can be expected to work in a given context. Some of these scenarios illustrate the 
potential for making arguments on obesity issues to justify changes in well-established 
policies and practices that affect marketing, services, or infrastructure related to pat-
terns of eating and physical activity so as to ultimately influence consumer behavior. 
Consideration of these types of scenarios was core to the committee’s deliberations, 
undertaken to ensure that the resulting framework would be practical and broadly 
relevant.

ORGANIZATION OF THE REPORT

The remainder of this report is organized as follows:

• Section I provides background on obesity prevention concepts and approaches 
(Chapter 2) and on evidence issues, including the results of the committee’s 
review of the limitations of current approaches to evaluating obesity prevention 
research (Chapter 3). Chapter 3 also introduces the committee’s proposed frame-
work for using evidence to inform decision making on obesity prevention.

• Section II presents an elaboration of each component of the proposed frame-
work (Chapters 4 through 8). The importance of taking a systems perspective 
and how such a perspective can be useful in the process of using evidence to 
inform obesity prevention decisions is discussed in Chapter 4. Chapter 5 pres-
ents a typology of decisions and evidence that can guide the task of identifying 
useful evidence, a classification and discussion of various forms of evidence, 
and guidance on the process of searching for evidence. Chapter 6 explains the 
committee’s recommended approach to evidence evaluation as embodied in the 
framework; the discussion includes references to resources that can be useful in 
assessing the credibility of different forms of evidence. Chapter 7 addresses the 
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Box 1-1 
Decision Scenarios Related to Obesity Prevention Policies and Programs

Decisions about spe-
cific, populationwide 
policy changes with a 
potential direct impact 
on physical activity or 
weight-related behavior 
of adults or children

• A local board of health or city council considers a proposal to require that menus of 
chain restaurants show the calorie content of each item.

• A state legislator decides whether to vote for or against a measure to tax sugar-
sweetened beverages as an obesity prevention measure.

• A city planning authority is considering closing city center streets to automobile use to 
reduce traffic flow and increase pedestrian access to local businesses.

• A federal authority is attempting to determine whether there are sufficient grounds to 
implement statutory restrictions on television and Internet advertisements directed at 
children.

• A school board member decides whether to vote for a measure to send parents reports 
of their children’s BMI levels based on annual weight and height screening.

Decisions to undertake 
or retain a specific pro-
gram that would affect 
access to food or physi-
cal activity options

• A school board is considering a policy that would remove sugar-sweetened beverages 
and snack foods from schools in its district.

• The director of a youth service organization is about to select a family-oriented nutrition 
and fitness program for nationwide implementation.

• A state education authority is faced with a decision to cancel the requirement for 
daily physical education classes to make room for additional academic content in the 
curriculum.

• A local foundation is considering a proposal to fund a program to create a network of 
farmers’ markets in low-income neighborhoods.

• An economically strapped city is considering cuts in funding for local parks and recre-
ation centers.

• A community development corporation has been asked to partner in an initiative to 
establish a supermarket in a low-income neighborhood.

• The state comptroller may have to cut funding for school bus service in certain 
neighborhoods.

• A prior mayor instituted a program to link after-school programs that focus on academ-
ics and sports. The current mayor is trying to decide whether to continue the program.

Decisions about which 
intervention(s) to select 
from a set of potential 
options to decrease 
obesity-promoting envi-
ronmental influences

• A state health commissioner who has been given 5 years to show progress in reducing 
childhood obesity rates among low-income communities needs to develop a strategic 
plan.

• An employer is negotiating what package of wellness services will be included in the 
employee benefit package.

• A community-based organization is seeking ways to increase access to more healthful 
foods for residents of a rural community.

• A state-based obesity prevention coalition is trying to identify advocacy priorities to 
address childhood obesity.

• A budget director is attempting to weigh the potential cost-effectiveness of a taxation 
strategy and complementary social marketing campaign to reduce population obesity 
levels.

NOTE: Scenarios shown in italics are decisions likely to be made based on priorities unrelated to obesity but with potential effects on 

eating or physical activity.
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processes of assembling and reporting results, translating evidence to and from 
practice, deciding on the implications of the information for decision making, 
and integrating the overall knowledge gained from the evidence review process. 
Chapter 8 addresses the need for researchers to use the framework to motivate 
their work and think systematically about how to make progress in the inevi-
table, ongoing context of inadequate and imperfect evidence, and highlights 
other approaches to evidence generation for increased use in research on obesity 
prevention.

• Finally, Section III turns to next steps. Chapter 9 provides guidance for future 
efforts of communicating, disseminating, refining, and updating the framework 
as new evidence and new methods emerge. Chapter 10 summarizes the commit-
tee’s conclusions and presents recommendations for supporting the identifica-
tion, use, and evaluation of evidence to inform obesity prevention decisions and 
generate evidence when it is lacking.

For reference throughout the report, a list of acronyms and glossary of terms 
is provided in Appendix A; a table listing current efforts to improve research and 
practice in the field of obesity prevention or public health is given in Appendix B; 
Appendix C contains a table listing current reviews of obesity prevention interven-
tions and strategies; Appendix D provides a list of selected information sources for 
locating evidence; Appendix E presents an in-depth discussion of some study design 
alternatives to randomized controlled trials and how theory, professional experience, 
and local wisdom can be used when evidence is lacking; Appendix F contains the 
agenda of two public workshops held by the committee; and Appendix G presents 
 biographical sketches of the committee members.
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2
Obesity Prevention Strategies 
in Concept and Practice

KEY MESSAGES

• From a population perspective, obesity prevention means lowering the mean body mass index 
(BMI) level and decreasing the rate at which people enter the upper end of the BMI distribution. 
Accomplishing this will require that adults at a healthy weight maintain that status and that children 
maintain a healthy weight trajectory and avoid excess weight gain.

• Obesity prevention takes place in diverse settings that provide access to whole populations or high-risk 
subpopulations.

• The most promising approaches for obesity prevention are population-based and multilevel, focus on 
environmental and policy change, and require participation from actors in multiple sectors.

• The strategies and actions undertaken to prevent obesity and their resulting outcomes vary according to 
the different environments in which they are undertaken.

Obesity has long been viewed as an individual problem, treated primarily by 
individual or family-based medical and/or psychological methods. As noted in 

Chapter 1, the expansion of the obesity epidemic to affect diverse age groups, socio-
economic strata, and racial or ethnic groups and communities in the United States 
and globally has caused a paradigm shift toward preventive strategies that can reach 
whole communities and populations, as well as a sense of urgency in mounting these 
strategies (Kumanyika et al., 2002, 2008; Public Health Service, 2001; WHO, 2000). 
This chapter provides an overview of current thinking and practice regarding obesity 
prevention strategies. First, definitions and types of obesity prevention are discussed 
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from a population perspective. The logic of obesity prevention when undertaken by 
different sectors and at different levels is then examined using an overarching model 
developed by a prior Institute of Medicine (IOM) committee on child obesity preven-
tion. Specific obesity prevention approaches are next identified across a spectrum that 
includes changes in policy and legislation, organizational practices, community and 
neighborhood environments, and health care settings, as well as strategies based on 
health communication or health education and individual counseling. Examples of 
how these strategies are combined in multilevel approaches are also provided. The 
chapter concludes by placing strategies being used to address obesity prevention in the 
context of those used to address other complex public health problems.

Approaches discussed in this chapter draw on accounts of current practice, poli-
cies, and programs that have been implemented or recommended as being potentially 
pertinent to obesity prevention. Background information on concepts and evidence for 
assessing the effectiveness of the approaches presented here is provided in Chapter 3.

DEFINITIONS AND TYPES OF PREVENTION

The concept of increasing obesity prevalence caused by a shift in the population distri-
bution of BMI was shown in Figure 1-1 in Chapter 1, based on actual data for adults 
in the U.S. population. From a population perspective, obesity prevention means 
reversing this shift—lowering the mean BMI level and decreasing the incidence of 
obesity, that is, the rate at which people enter the upper end of the BMI distribution 
(Kumanyika et al., 2002; WHO, 2000). Stabilization of the BMI distribution or the 
incidence of new people crossing the relevant BMI threshold (30 kg/m2 for adults or 
the 95th sex−age percentile of the BMI reference for children) would be the first sign 
of success, followed by a decline in these indicators. Within the population, accom-
plishing this will require that adults at a healthy weight (i.e., not underweight, over-
weight, or obese) maintain that status and avoid the phenomenon of excess weight 
gain that commonly accompanies aging. For children, prevention means maintaining 
a healthy weight trajectory and preventing excess weight gain while growing, develop-
ing, and maturing. Prevention for individuals who are already overweight or obese can 
be defined as avoiding progression to a more severe level of obesity and/or preventing 
or delaying the onset of obesity-related medical conditions (IOM, 1995).

A 1995 IOM report on criteria for evaluating weight management programs 
emphasizes the importance of giving greater priority to obesity prevention in light 
of the increases in population weight levels and obesity prevalence (IOM, 1995). 
Although that report focuses primarily on setting standards for individually focused 
weight management programs, the committee that produced it set the stage for think-
ing about levels of prevention from a population perspective. Instead of the primary, 
secondary, and tertiary prevention terminology, based on a continuum of disease 
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emergence,1 that is typically used in relation to chronic diseases, the committee identi-
fied categories of prevention in terms of population segments. Thus, the 1995 commit-
tee moved toward a more general risk reduction approach to prevention.

As shown in Figure 2-1, the population-based classification in the 1995 report 
identifies three levels of obesity prevention interventions targeting the population 
at large (universal); subgroups of the population that are at high risk, such as those 
defined by race/ethnicity or income level (selective); or individuals at high risk (indi-
cated). High risk may refer to individuals who are identified as having minimal but 
detectable signs that foreshadow obesity, who exhibit biological markers indicating a 
predisposition to an obesity-related condition, or who do not meet the full diagnostic 
criteria for the disorder itself (IOM, 1995). The key distinction is in whether the pop-
ulation targeted has been selected on the basis of risk characteristics. The adoption of 
a similar population-based conceptualization of obesity prevention by a 1997 World 
Health Organization (WHO) expert panel in characterizing intervention strategies to 
address the obesity epidemic globally (WHO, 2000) has further disseminated this way 
of thinking about obesity prevention strategies.

This population-based view of prevention focuses attention on key issues related 
to how resources are used and the relative emphasis placed on interventions aimed 
at directly changing individual behavior (e.g., in indicated prevention). Targeted, 
selective, and indicated prevention approaches differ in cost per person reached 
and in many other variables that determine their feasibility and ultimate impact. 
Fundamental to the need for the new framework proposed in this report, these strate-
gies also differ in how one goes about evaluating their impact—by examining effect 
sizes, certainty of effects, and potential benefits and harms. Furthermore, a mix of 
strategies is needed. Individual-oriented strategies are critical, but for problems affect-
ing whole populations, they should be used judiciously because they are often some of 
the most resource-intensive approaches. Such indicated prevention strategies are essen-
tially treatment strategies directed either at adults or children who can be considered 
overweight (“pre-obese”) or at obese children to prevent their progression to obesity 
during adulthood. These strategies require case identification and intensive, long-term 
counseling.

Another reason to place less emphasis on individual-oriented strategies for obe-
sity prevention relates to the nature of what constitutes prevention from an individual 
behavioral perspective. Although the prevention and treatment of obesity both rely 
on the same principle of energy balance, the challenges are quite different. Treatment 
relies on the creation of negative energy balance through substantial reductions in 
caloric intake and increases in physical activity to produce an observable reduction in 
body weight. Prevention strives to create caloric balance (or caloric intake that sup-
ports appropriate growth patterns in children) and to avoid a persistent, small positive 

1 Interventions implemented before clinically significant disease is evident are termed primary prevention (decreasing the development of 
new cases); secondary prevention interventions focus on slowing the progression of the disease and preventing the development of complica-
tions; and tertiary prevention mitigates disease consequences.
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energy imbalance that over time results in excess weight gain. As a result, quantifying 
the results of prevention is difficult because the results are less apparent—no change 
in weight or health outcomes, as opposed to the weight loss and decrease in risk fac-
tors associated with treatment (Kumanyika et al., 2008). It is also difficult to measure 
or, from the individual’s perspective, to be reassured that people are making the small 
changes in caloric intake and physical activity that may facilitate the prevention of 
excess weight gain. For this reason, it is important to emphasize universal preven-
tion strategies intended to foster aggregate behaviors along lines that will decrease 
the likelihood of chronic excess caloric consumption in relation to expenditure. Such 
approaches focus primarily on modifying social norms and social structures through 
changes in policies or the implementation of broad interventions that reduce expo-
sure to obesity-promoting environments in the population at large. The same is true 
for targeted prevention approaches that direct universal strategies at subpopulations 
(e.g., children and youth, or ethnic or socioeconomic status groups with higher-than-
average obesity prevalence). A focus on specific populations may be needed to ensure 
that interventions address disparities in social and environmental conditions related 
to eating or physical activity (e.g., in food availability or affordability or in options 
for physical activity). Universal prevention may address individuals, although not 
on a one-to-one basis. Examples are mass education or social marketing strategies 
to improve individual knowledge and skills related to weight change or to promote 
favorable responses to changes at the environmental or policy level.

Complementary to concepts of obesity prevention that are based on the popula-
tion segment targeted, public health strategies may also be characterized as affecting 
macro versus micro environments: macro environments might be at the national, state, 
or community level, involving variables that affect individuals indirectly, while micro 
environments might be school, worksite, clinical, or home environments to which 

Figure 2-1.eps
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FIGURE 2-1 Types of obesity prevention interventions.
SOURCE: IOM, 1995.
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individuals are directly exposed on a day-to-day basis. A distinction also is often made 
between “upstream” and “downstream” approaches: the former address factors far 
removed from the individual’s control, whereas the latter reach individuals on a one-
to-one basis. Upstream approaches are also more likely than downstream approaches 
to reduce disparities for socially and economically disadvantaged populations because 
they improve access to opportunities for healthful eating and physical activity 
(Kumanyika et al., 2008). Upstream approaches often target sectors outside of public 
health and health care, such as education, agriculture, transportation, urban planning, 
and industry, that influence eating and activity patterns.

THE LOGIC OF OBESITY PREVENTION

To develop a framework for evaluating childhood obesity efforts, a prior IOM com-
mittee developed a series of logic models that are helpful in understanding pathways 
to obesity prevention at different levels and in different sectors. The overall model 
developed by that committee, which is relevant to obesity prevention for populations 
of all ages, is reproduced as Figure 2-2 to provide a conceptual basis for thinking 
about prevention strategies.

At the far right of this logic model, the ultimate outcomes related to obesity pre-
vention (“Health Outcomes”) are shown to result from achievements related to four 
different types of intermediate outcomes—structural, institutional, systemic, and envi-

Figure 2-2.eps
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FIGURE 2-2 Evaluation framework for childhood obesity prevention policies and interventions.
SOURCE: IOM, 2007.
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ronmental outcomes in society or the community—which impact cognitive, social, and 
behavioral outcomes in individuals. A range of potential strategies and actions can be 
applied to achieve the intermediate outcomes.

At the left of the model, the potential for these strategies and actions to be 
undertaken by various sectors (government, industry, communities, schools, and 
homes) is indicated. The specifics of resources and inputs, strategies and actions, and 
outcomes that are relevant vary by sector. How this logic plays out sector by sector 
is included in the prior committee’s report (IOM, 2007). The demographic, sociocul-
tural, and economic variables shown across the bottom of the figure as “cross-cutting 
factors” might define considerations for when targeted prevention is needed. The indi-
vidual cross-cutting factors will determine the heterogeneity of effects on individuals 
and, therefore, the average effects on populations.

The logic model in Figure 2-2 illustrates some key points that will be revisited 
throughout the remaining chapters of this report. One is that the ultimate objective of 
obesity prevention activities is a change in BMI levels. Another is that change in BMI 
outcomes is achieved through activities that have an impact on four types of interme-
diate outcomes. The model emphasizes that many strategies undertaken to prevent 
obesity will not be expected to have an impact directly on BMI, but rather on path-
ways that will alter the context in which eating, physical activity, and weight control 
occur. This point has clear implications for the evaluation of evidence from obesity 
prevention studies with respect to how well the outcomes assessed match the actions 
in question. This report does not aim to give specific guidance as to which outcomes 
to assess; rather, it encourages users of the framework to think broadly when choos-
ing outcomes, considering intermediate outcomes that lead to the ultimate objective of 
achieving and/or maintaining appropriate BMI levels.

Expert panels concerned both with dietary guidance generally and with the 
prevention of specific diseases emphasize the importance of obesity prevention (CDC, 
2009; HHS, 2008; USDA/HHS, 2005; WHO, 2003, 2004; World Cancer Research 
Fund and American Institute for Cancer Research, 2007). For example, the 2005 
Dietary Guidelines for Americans include a recommendation to “maintain body 
weight in a healthy range” and to “prevent gradual weight gain over time” (USDA/
HHS, 2005, p. 14). The World Cancer Research Fund 2007 report (p. 373) includes 
a recommendation to “be as lean as possible within the normal range [defined as the 
appropriate ranges issued by national governments or WHO] of body weight.” These 
groups specify targets for obesity prevention based on population behaviors that may 
predispose to excess caloric intake or inadequate physical activity. These targets, sup-
ported by evidence with varying degrees of certainty, are summarized in Box 2-1. With 
a few exceptions, these targets apply to people of all ages and are therefore appropri-
ate for both universal and targeted prevention strategies.
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THE SPECTRUM OF OBESITY PREVENTION APPROACHES

This section describes a sampling of obesity prevention interventions, adapted along 
lines suggested by the Spectrum of Prevention developed by Cohen and Swift (Cohen 
and Swift, 1999; Rattray et al., 2002) for use in public health and health promotion. 
The Spectrum of Prevention is a framework for developing multifaceted approaches 
to address complex public health problems. It identifies multiple levels of increasing 
scope, from the individual level to the policy level, emphasizing that effectiveness in 
addressing a given issue requires integrated actions across those levels. In this sense, 
the spectrum is similar to ecological models used to organize objectives and inter-
vention approaches (McLeroy et al., 1988; Stokols et al., 1996). Ecological models 
describe individual, interpersonal, organizational, environmental, and policy factors. 

Box 2-1 
Target Behaviors for Obesity Prevention

Diet-related
• Increase the consumption of fruits and vegetablesa,b and legumes, whole grains, and nuts.c

• Limit calories from added sugars, solid fats, and alcohol.b,d,e

• Decrease the consumption of sugar-sweetened beveragesa/soft drinks.b

• Increase breastfeeding initiation, duration, and exclusivity.a,b,d

• Reduce the consumption of high-calorie, energy-dense foods.a,b,c,d

• Mothers accept their child’s ability to regulate energy intake rather than eating until the plate is empty.b

• Ensure appropriate micronutrient intake to promote optimal linear growth.b

Activity-related
• Increase physical activity/promote an active lifestyle.a,b,c,d,e,f

• Children get at least 60 minutes of physical activity per day; adults aim, per week, for 150 minutes of 
moderate-intensity or 75 minutes of vigorous-intensity physical activity.f

• Decrease television viewing.a,b

Other
• Limit exposure of young children to heavy marketing of energy-dense, micronutrient-poor foods.b

• Provide information and skills necessary to make healthy food choices.b

SOURCES:
a CDC, 2009.
b WHO, 2003.
c WHO, 2004.
d World Cancer Research Fund and American Institute for Cancer Research, 2007.
e USDA/HHS, 2005.
f HHS, 2008.
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A framework conceptualizing prevention actions based on an ecological model is 
described in a prior IOM report about obesity (IOM, 2005). The way the ecological 
model has evolved to give rise to thinking about obesity on a broader systems level is 
discussed in Chapter 4.

Policy and Legislative Approaches

Increased recognition of obesity and especially childhood obesity as a public health 
crisis has spurred legislative, regulatory, and policy proposals at the national, state, 
county, and city levels. States and local communities have been more successful than 
national government agencies in passing and implementing such proposals (IOM, 
2009a,b). Referring to Figure 2-2, these are examples of strategies and actions 
undertaken by the government sector. In the case of reducing consumption of sugar-
sweetened beverages and high-calorie, energy-dense foods, policy and legislative 
approaches might include limiting the availability of these products in certain environ-
ments (such as schools) or programs (such as federal nutrition assistance programs), 
imposing taxes or price increases on them, or mandating a reduction in their standard 
serving sizes. In the case of increasing physical activity, examples of policy and legisla-
tive approaches are requirements and funding for bike paths, mixed land use, parks, 
and safe routes to school; physical activity requirements for schools and child care 
centers; and taxes on gasoline.

For the most part, such population-based initiatives are not “proven.” That 
is, they are not yet supported by a strong evidence base showing that they will bring 
about improved dietary habits, increased physical activity, or reduced obesity at the 
population level; rather, they are based on extrapolations from clinical trials, expert 
opinion, previous experience, or promising practices (Brownson et al., 2006; IOM, 
2009a; Khan et al., 2009). Nonetheless, because obesity is epidemic, there has been 
demand in some communities to take immediate action.

Approaches Involving Changes in Organizational 
Policies, Environments, and Practices

To reach the population, strategies should be implemented across many organiza-
tional settings. Referring to Figure 2-2, these settings correspond to strategies and 
actions involving programs, coalitions, coordination, and collaboration. Examples of 
organizational settings include child care facilities for younger children, schools for 
older children and adolescents, colleges for young adults, worksites for other adults, 
and senior centers for older adults. In addition, community organizations, faith-
based settings, and primary care offices are important across the age spectrum (IOM, 
2009b; Story et al., 2008). Relevant policies or programs could involve regulatory 
(mandatory) changes that affect an organization or voluntary changes that could be 
implemented by an organization itself. Examples of organizational initiatives include 
requiring restaurants to post the calorie content of their foods on menus; increasing 
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the availability of fruits and vegetables in a worksite cafeteria; and limiting the avail-
ability of sugar-sweetened beverages and high-calorie, energy-dense foods in a school. 
The relative cost of foods served or sold in worksite cafeterias, schools, or community 
settings might be adjusted. Requirements for physical education and recess in schools, 
child care settings, and aftercare settings might be instituted and enforced at the feder-
al or state level, but also at the organizational level. Schools might implement training 
programs to enable teachers to offer nutrition or physical education, provide financial 
support for programs and services related to weight control, or keep school recre-
ational facilities open after hours for community use. The appeal of such setting-based 
approaches includes the ability to work with a “captive audience”; provide age- and 
developmentally appropriate activities; and influence social norms within the setting, 
with possible transfer to behavior outside of the setting.

Approaches Designed to Foster Changes in Communities and Neighborhoods

Many obesity prevention efforts are undertaken at the local or community level; those 
focusing on childhood obesity have tended to concentrate on local, district, or state 
school policies that impact nutrition and/or physical activity opportunities. Policy 
changes are often easier at the local level because they may be able to be accomplished 
without the same intensity of representation of vested interests, or through relatively 
agile regulatory bodies rather than through legislation (IOM, 2009a,b). According 
to testimony from the Assistant Commissioner of the New York City Department of 
Health at a public workshop convened by the committee (January 8, 2009), in decid-
ing what strategies to pursue, the department targeted actions that the city could 
influence through regulations under its jurisdiction. A single individual, community 
organization, or stakeholder is also apt to have greater influence or power at the local 
level because opposition at the state (or national) level is likely to be more organized 
and better financed. Furthermore, it may be easier to achieve consensus at the local 
than at the state level. An individual or a few committed people can often move an 
agenda item forward quickly and play a greater role in ensuring its implementation 
because of the smaller, more manageable scale. Strategy planners at the local level 
are also more likely to be sensitive to context—they know what is feasible, practical, 
and acceptable in a particular setting. Different types of evidence—for example, more 
locality-specific—may be needed for smaller-scale, locally controlled policies that will 
not encompass a wide variety of settings. Local actions may, therefore, be less vulner-
able to the greater costs and inertia entailed in larger-scale policies.

In many cases, policy initiatives were first implemented at the local or commu-
nity level before being implemented more broadly across a state. Mirroring the history 
of tobacco control efforts, this scaling up of implementation has been undertaken in 
current policy and environmental efforts to improve nutrition, increase physical activi-
ty, and reduce sedentary activities (IOM, 2009a; Khan et al., 2009). After a pioneering 
locality develops an intervention, tests its feasibility, and assesses public support and 
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opposition, and the idea becomes less novel over time, similar interventions are imple-
mented more readily in other settings. In addition, legal challenges may have been part 
of the process. For example, New York City was not successful in implementing calo-
rie posting on menus on the first try (Mello, 2009) because of a successful legal chal-
lenge. The city promulgated an amended calorie labeling law in January 2008, after 
which the courts ruled in its favor against the New York State Restaurant Association. 
After the second ruling, other New York counties copied much of the New York City 
language in their legislative proposals in hopes of avoiding a legal challenge.

Examples of strategies and actions that might be undertaken by communities 
and neighborhoods to improve dietary behaviors include advocating for zoning that 
limits fast food establishments, facilitating the situating of supermarkets in under-
served neighborhoods (based on observational data that access to a supermarket 
is associated with better dietary quality and/or increased fruit and vegetable intake 
[Larson et al., 2009; Lovasi et al., 2009; Moore et al., 2008; Morland et al., 2002; 
Zenk et al., 2009]), increasing the availability of farmers’ markets, and creating and 
supporting community gardens. Examples of strategies and actions to increase physi-
cal activity include supporting safe routes to school, creating and maintaining a walk-
ing school bus, increasing the number of parks and bike paths, and enhancing walking 
infrastructure (IOM, 2009a).

Two recent reports recommend community-based policy and environmental 
strategies and associated measurements that local governments and communities can 
use to plan, implement, and monitor population-level initiatives designed to prevent 
obesity (IOM, 2009a; Khan et al., 2009). For most of the strategies, the evidence is 
insufficient to determine effectiveness in changing caloric intake, physical activity, and/
or obesity prevalence; for some of the strategies, there is no evidence, only theoretical 
projections. One of the reports (IOM, 2009a) summarizes the strength of the evidence 
(from intervention or observational studies to related nonresearch sources) and recom-
mends a number of “promising” policy strategies, apart from school-based interven-
tions, based on their anticipated effect and projected reach. Both reports are notable 
in that the majority of the strategies recommended are not evidence-based because, 
for the most part, strong evidence that they will achieve the desired outcomes is not 
available. Nonetheless, these reports, which recommend a number of the same strate-
gies, are a useful starting point for local governments, communities, and organiza-
tions seeking guidance on where to focus their efforts. Although not intended as such, 
they may also be useful guides for federal agencies and/or legislators in their strategic 
thinking about policies to control obesity.

Health Communication and Social Marketing Approaches

Strategies and actions to prevent obesity can be enhanced through communica-
tion, marketing and promotion, and new technologies, as shown in Figure 2-2. 
Documentaries and television specials have captured the attention of the public and 
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the broader media in pointing out some of the marketing tactics used by the food 
industry to increase consumption of certain foods. Increased awareness of the health 
and societal costs associated with excess caloric intake from sugar-sweetened bever-
ages and high-calorie, energy-dense foods has led to social pressure to decrease efforts 
to encourage overeating and supersizing of meals at some fast food establishments. In 
addition, government organizations such as CDC and the Produce for Better Health 
Foundation have developed a campaign promoting fruits and vegetables (Foerster 
et al., 1995), while CDC sponsored the VERB™ campaign to increase and maintain 
physical activity among youth (Wong et al., 2004).

Interventions in Health Care Settings

While there is little conclusive evidence that health care interventions can prevent 
obesity, screening to ensure early detection of diseases/conditions and anticipatory 
guidance and health promotion counseling are hallmarks of any preventive health 
care program. For children aged 2-20, annual screening for obesity using sex-specific 
BMI-for-age percentiles, accompanied by preventive counseling about diet and physi-
cal activity, is recommended by professional organizations including the National 
Institutes of Health (NIH), Centers for Disease Control and Prevention (CDC), the 
American Academy of Pediatrics, and the American Academy of Family Physicians.

National surveillance of objective measures of obesity (based on measured 
height and weight) is limited to the National Health and Nutrition Examination 
Survey (NHANES), which does not provide state-, county-, or local-level estimates of 
obesity. Some states have worked through health care providers for surveillance pur-
poses, while other states and cities have mandated screening of students for obesity or 
assessment of weight status based on BMI percentiles. In New York State, managed 
care programs have been required since 2005 to report as a quality indicator the per-
centage of adolescents who were screened for obesity (based on sex-specific BMI-for-
age percentiles), counseled about nutrition, and counseled about physical activity or 
exercise as part of their annual preventive visit. Beginning in 2006, these data were 
publicly reported. In 2006, screening for obesity among adolescent patients during 
preventive visits was 29, 26, and 23 percent for patients enrolled in Commercial, 
Medicaid, and Child Health Plus managed care programs, respectively (New York 
State Department of Health, 2006). By 2008, these percentages were 53, 61, and 
59 percent, respectively (New York State Department of Health, 2008a,b,c). Other 
states or health plans could expand and/or further define those criteria to include 
more specific or detailed counseling. In addition, insurance coverage could be expand-
ed to cover behavioral and nutritional counseling. Whether increased screening for 
obesity and increased preventive counseling about diet and physical activity will lead 
to reduced obesity is not yet known.
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Multilevel, Multisector Obesity Prevention Approaches

Repeated calls for multilevel, multisector efforts to prevent obesity have been sounded 
by governments, scientific and professional societies, advocacy groups, and funding 
agencies at the local, state, and national and international levels (IOM, 2005; Sallis 
et al., 2006; Story et al., 2008). Because multilevel prevention approaches are less 
targeted than treatment practices and reach a broader audience, they are often seen 
as more equitable than single-level approaches (IOM, 2005). Most obesity treatment 
programs are limited in both reach and long-term success. For example, while obesity 
prevalence, and thus the need for treatment, is higher among low-income and ethnic 
minority children (see Chapter 1), these populations often have inadequate access to 
preventive and clinical health care services (Kumanyika et al., 2008). Furthermore, 
ethnic minority populations tend to be underrepresented in the obesity treatment liter-
ature, reflecting their limited access to (because of both location and eligibility require-
ments) and/or participation in research studies (Kumanyika, 2008).

Like tobacco control initiatives, multilevel, multisector approaches combining 
programmatic and policy interventions with strategic, culturally appropriate, high-
impact messages can change the social norms around eating, physical activity, and life-
style behaviors. But unlike tobacco control, obesity prevention does not have a single, 
easily defined “villain” devoid of redemptive qualities. Food is complex—it has associ-
ations with cultural and religious traditions and provides emotional comfort, essential 
nutrients, and sustenance. The art of food preparation, its presentation, and feeding 
behaviors can also be nurturing. Food cannot be dichotomized into good and bad. It 
is truly essential—just not in the quantity and proportions consumed by many people 
in the United States and other countries where obesity is prevalent. Obesity preven-
tion approaches that combine strategies and actions at multiple levels of the spectrum 
of prevention are essential; the need for such approaches and their targeted behaviors 
and settings are discussed below.

The Need for a Multilevel Approach

Two essential tenets of the Dietary Guidelines for Americans, which are based on the 
best available evidence (and when necessary, expert opinion) and form the nation’s 
blueprint for a healthful diet, are that nutritional needs should be met through foods 
and beverages and that energy consumed must balance energy expended. Reducing 
the consumption of excess discretionary calories is a strategy that is both evidence-
based and supported by expert opinion (USDA/HHS, 2005). Four of the six principal 
target areas identified by CDC to prevent and control obesity address specific dietary 
behaviors: decrease the consumption of sugar-sweetened beverages; reduce the con-
sumption of high-calorie, energy-dense foods; increase the consumption of fruits and 
vegetables; and increase the initiation, duration, and exclusivity of breastfeeding.2 For 

2 Available online: http://www.cdc.gov/obesity/stateprograms/index.html (accessed September 3, 2009).
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each behavioral target, the evidence base supporting its impact on caloric intake and/
or obesity differs (Khan et al., 2009).

Because many factors influence these food and beverage consumption behaviors, 
an intervention in a single sector or setting will be of limited value. Target behaviors 
are affected by federal, state, and local policies, regulations, and/or legislation; organi-
zational practices and policies; educational campaigns; and individual knowledge and 
skills. For example, the significant profit factor associated with sugar-sweetened bever-
ages and highly processed high-calorie, energy-dense foods greatly impacts the promo-
tion of these products. A large number of factors that may mediate, enable, or amplify 
the intake of sugar-sweetened beverages, highly processed high-calorie, energy-dense 
foods, and fruits and vegetables act at multiple levels and in a variety of sectors and 
settings. For example, food is accessible throughout the day in multiple settings; 
more processed foods are available in large portion sizes and at relatively low prices; 
an increasing number of calories are being consumed from foods away from home; 
energy-dense, nutrient-poor foods are readily available in the school food environment 
and in the fast food and convenience store outlets in low-income urban areas; and 
food marketing to children has increased over the past 30 years (IOM, 2005, 2006).

Example of a Multilevel Approach: Childhood Obesity Prevention in Texas

Table 2-1 shows the efforts of an array of individuals, organizations, lawmakers, 
public officials, community leaders, and organizations to develop, implement, and 
evaluate strategies to prevent and reverse childhood obesity in Texas. A summary of a 
workshop convened by the IOM explains these efforts in more detail (IOM, 2009c). 
Texas has one of the highest obesity rates in the nation. It is home to three of the 
five cities with the highest obesity rates nationwide, and in 2007 two-thirds of its 
adult population was obese. The state’s efforts target youth, with the aim of instilling 
healthful behaviors and lifestyles to last a lifetime. A guiding principle is that these 
efforts should be “evidence based, community specific, sustainable, cost-effective, and 
supported by effective partnerships.” A goal is for the “responsibility to be broadly 
shared by individuals, families, communities, and the public and private sectors” 
(IOM, 2009c, p. 2).

The state’s notable achievements have included mandating nutrition standards 
for school meals and vending machines in schools and enacting three bills (champi-
oned by Texas State Senator Jane Nelson) that reinstated and mandated minimum 
physical education requirements for elementary and middle school students in public 
schools and required physical fitness testing of youth in grades 3-12. It is worth not-
ing how this was accomplished, which illustrates the importance of jurisdictional 
oversight in accomplishing such goals. After proposed legislation to implement school 
nutrition standards was unsuccessful in 2003, jurisdictional control of the nutritional 
environment in the public schools was shifted from the Texas Education Agency to the 
Texas Department of Agriculture (under the leadership of Susan Combs). This allowed 
the state to issue the Texas Public School Nutrition Policy, which banned foods of 
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minimal nutritional value in elementary schools. After the laws requiring physical 
education in schools were passed, not all schools implemented physical education 
programs, illustrating the importance of ensuring that such laws are implemented 
and enforced. Nelson and Combs worked to gain public support and to gather and 
present data that would make a compelling case for the need for efforts to prevent 
obesity. When Combs became Texas State Comptroller, she was able to leverage her 
role in controlling the state finances to institute a grant program that covers the costs 

TABLE 2-1 Multilevel, Multisector Approach to Childhood Obesity Prevention in Texas

Theme Strategy Rationale Examples

Garnering support

• Buy-in from the 
public

Focus on children and 
schools

Engage community members Business leaders, parents, 
educators on committees

• Buy-in from 
legislators

Public education Legislation, Senate Bills 19, 42, 530; 
Texas public school nutrition policy

Minimum physical education 
standards, fitness testing; nutrition 
standards for meals, vending 
machines

Modeling healthful 
behaviors in the 
community

Extend efforts beyond 
schools to worksites

Improve the fiscal bottom line; 
reduce health care costs

Workplace wellness programs; 
state employees

Leveraging 
the power of 
partnerships

Collaborative efforts; 
community-based 
solutions

Generate greater momentum, 
resources, and influence

Elected officials, state agencies, 
schools, worksites, higher 
education, urban planners, parents

Implementing 
comprehensive 
approaches

Multilevel and multisector: 
schools, communities, 
media, treatment, law 
enforcement

More effective than single-level 
interventions

Modeled after Texas Tobacco 
Prevention Initiative

Using social 
marketing

Think and act like 
marketers

Promote positive behaviors Promote a healthful lifestyle, not 
obesity prevention

Identifying a 
champion

Advance a specific cause 
(local level), lead by 
example (state level)

Energize others, spread enthusiasm, 
communicate, unite people toward a 
common goal, leverage resources

Implement a program or project, 
pass legislation, obtain funding, 
incentivize change

Recognizing 
the power of 
community data

Collect local, community 
data; culturally adapt; 
collect state data

All politics are local; mobilize a call 
to action among decision makers

Measure outcome of interventions, 
compare local and state 
performance

Implementing 
federal policy 
change

Advocate federal policy 
change

Develop a foundation for states to 
build upon; create support for change 
at the community and state levels

Support federal school nutrition, 
physical education and fitness 
standards

Securing funding Needed to launch and 
sustain programs; 
innovation important, 
often overlooked

Projects should be scalable, 
adaptable, and sustainable; funders 
tend to be risk-averse

Government (federal, state, local), 
private foundations, universities, 
colleges, business community

SOURCE: IOM, 2009c.
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of providing physical education for middle schools attended by at least 75 percent 
educationally and economically disadvantaged students. It should also be noted that 
researchers helped develop, implement, and evaluate the Coordinated Approach to 
Child Health program, which has been implemented in 2,500 schools in the state. The 
physical fitness test that is used, the Fitnessgram, was also developed in Texas (by the 
Cooper Institute).

While Texas has made significant progress in changing state policies, improving 
the school nutrition environment, increasing students’ opportunities for regular high-
quality physical education, and putting evaluation systems in place, the work is not 
done. The state will be guided in developing best practices for the prevention and con-
trol of obesity by ensuring that these coordinated school nutrition, physical education, 
and health initiatives are implemented in all Texas schools; continuing to improve 
nutrition education and access to healthful foods; promoting worksite wellness pro-
grams; supporting comprehensive evidence-based community initiatives; and monitor-
ing the impact of these efforts. A starting point for policy adoption, the Texas Obesity 
Policy Portfolio, was created by the Texas State Health Services Department to pro-
vide a basis for a comprehensive approach to decision making (Texas Department of 
State Health Services, 2006). This report is a compilation of current and proposed 
evidence-based obesity policy options along with their respective levels of effectiveness 
(untested, promising, effective), as described by the Washington State Department of 
Health (2005).

Conclusion

Many approaches to obesity prevention supported by varying degrees of evidence 
could be and are being implemented in multiple settings, cities, local communities, and 
states. Yet identifying where, how, and what is being done is challenging. Evaluating 
the process, implementation, and/or outcome of an approach is even more difficult 
and often is not being done at all. To address this gap, CDC has conducted a sys-
tematic review of the published literature and sought expert opinion to identify and 
recommend means of achieving some uniformity in approach and outcome measures 
(Khan et al., 2009). The results of this effort will potentially allow pooling of findings 
(see Chapter 8), making it easier to assess the implementation of an approach and its 
effectiveness and public health impact. Finally, obesity prevention initiatives need to 
be viewed in a broader health context and should encompass long-term, multigenera-
tional goals, and obesity prevention policies need to be applied in a broad range of 
settings to achieve long-term movement toward better health.

OBESITY PREVENTION STRATEGIES IN THE BROADER 
CONTEXT OF OTHER PUBLIC HEALTH INITIATIVES

Strategies used to address other public health epidemics and crises, including the sig-
nificant progress made in tobacco control, may be applicable in addressing the obe-
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sity epidemic (see Table 2-2) (Economos et al., 2001; Mercer et al., 2003). When the 
Report of the U.S. Surgeon General on smoking and health (Public Health Service, 
1964) first concluded that cigarette smoking was a health hazard of sufficient impor-
tance to warrant appropriate remedial action, the evidence base regarding which strat-
egies would be most cost-effective and/or efficacious was limited. Some 30 years later, 
the most promising approaches and strategies were collected and published as Best 
Practices for Comprehensive Tobacco Control Programs (CDC, 1999), later revised 
to include the accumulated evidence and strengthened science base (CDC, 2007). 
According to that report, the most successful efforts combined (1) comprehensive 

TABLE 2-2 Strategies to Address Other Public Health Problems: Lessons for Obesity Prevention

Strategy Other Public Health Problems Obesity Prevention

Promote health 
(media)

• Tobacco media campaign
• AIDS awareness campaigns
• Drunk driving—designated driver campaigns

• Pouring on the Pounds—media campaign 
to reduce consumption of sugar-sweetened 
beverages in New York City (New York City 
Department of Health and Mental Hygiene, 
2009)

Provide 
information

• Tobacco package warning label
• Alcohol warning label

• Post calorie information on menus

Use pricing • Tobacco tax
• Alcohol tax
• AIDS—free condoms, free needle exchange

• Tax sugar-sweetened beverages
• Tax snacks
• Subsidize fruits and vegetables
• Remove subsidies for sugar-sweetened beverages 

and infant formula

Limit advertising • Ban tobacco ads on television, radio • Restrict food advertising to children and youth 

Restrict access to 
products

• Tobacco and alcohol—restrict sales to minors
• Limit placement of products to behind the 

counter

• Restrict sale of high-calorie, low-nutrient foods 
and beverages in schools 

Protect public 
from second-hand 
exposure

• Tobacco—clean indoor air legislation for 
schools, restaurants, bars, worksites

• Alcohol—ban stores near schools

• Restrict fast food outlets near schools
• Offer candy-free checkout lines in grocery stores
• Restrict candy and sugar-sweetened beverages in 

schools

Require insurance 
coverage for 
treatment or 
prevention

• Tobacco—cessation treatment programs, 
nicotine replacement therapy, quit lines

• Obesity prevention: nutrition and physical 
activity counseling

• Obesity treatment: behavioral weight loss 
counseling

Frame as public 
health problem; 
change social 
norms and 
expectations

• Change social norms
− Smoking restrictions in public places
− Laws requiring seat belt and child car seat 

use
− Designated driver campaigns

• Incorporate routine physical activity breaks into 
the workday

• Provide fresh fruits and vegetables to school 
children in classrooms
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and coordinated programmatic and policy interventions designed to influence social 
norms, systems, and networks; and (2) effective, sustained, and adequately funded 
health communication campaigns that delivered strategic, culturally appropriate, high-
impact messages (CDC, 2007). Policy changes to reduce tobacco use included increas-
ing the unit price (taxation), protecting the public from tobacco smoke (clean indoor 
air legislation), limiting minors’ access to tobacco products, and providing insurance 
coverage for tobacco cessation/treatment programs (CDC, 2007). Because it is pre-
sumed that sustainable changes occur through shifts in the social environment, the 
report advocates interventions that influence the societal organizations, systems, and 
networks that facilitate desired behavior changes.

Other public health initiatives and social changes that require intervention 
targeting diverse groups at multiple levels may be analogous to obesity preven-
tion (Economos et al., 2001).3 Lessons from a range of successful attempts at social 
change, including increasing breastfeeding rates, seat belt use, and recycling, reveal 
similar keys to success. These include recognition that there was a crisis; major eco-
nomic implications associated with the crisis; a science base including research, data, 
and evidence; leaders who could work for their cause through their knowledge, com-
petence, talents, skills, and even cunning and charisma; coalitions to move the agenda 
forward and a strategic, integrated media advocacy campaign; involvement of the 
government at the state level to write and implement legislation and at the local level 
to implement change; mass communication that included consistent positive messages 
supported by scientific consensus and was repeated in a variety of venues; policy and 
environmental changes that promoted healthful behaviors; and a plan that included 
many components that worked synergistically (Economos et al., 2001).

Such approaches characterize the multilevel, multisector obesity prevention strat-
egies that have been called for by governments, scientific and professional societies, 
advocacy groups, and funding agencies at the local, state, and national and interna-
tional levels. Because many factors influence obesity-related behaviors, such strategies 
are believed to offer the best chances for success in obesity prevention.
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3
Rationale for and Overview 
of the L.E.A.D. Framework

KEY MESSAGES

• The current research literature lacks the power to set a clear direction for obesity prevention interven-
tions across a range of target populations.

• The concepts of evidence-based decision making apply to medicine and to numerous disciplines and 
approaches in addition to public health, social work, and public policy, with common principles and 
themes.

• To apply the principles of evidence-based public health or public policy to obesity prevention requires an 
expanded approach to locating, evaluating, and assembling evidence that is oriented toward meeting 
the needs of decision makers. Such an approach can be guided by the different types of questions deci-
sion makers need to answer.

• The L.E.A.D. framework (for Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions) 
introduced in this chapter is designed to (1) assist policy makers and others who make decisions related 
to obesity prevention in identifying and evaluating the best evidence available and summarizing it for 
use, (2) assist various audiences in packaging the evidence in the most appropriate way, (3) motivate 
and guide researchers in multiple disciplines and settings to generate high-quality evidence with strong 
program and policy relevance to obesity prevention, and (4) improve approaches to the use of evidence 
to inform decisions about complex population health problems in general.

Ideally there would be a firm and comprehensive evidence base to inform the myriad 
decision makers whose actions—intentionally or unintentionally—influence the 

social, policy, and environmental determinants of excess weight gain and the resulting 
overweight/obesity. In reality, however, the concept of an evidence base as applied to 
decision making about treatments for established obesity or other clinical problems 
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does not apply to many of the decisions that must be made to prevent obesity. The 
current research literature lacks the power to set a clear direction for obesity preven-
tion interventions across a range of target populations. Thus, although the concept of 
evidence-based obesity prevention is likely to resonate with many health professionals, 
policy makers, and stakeholders, challenges are associated with the identification of 
data that can be used to address the different types of questions decision makers might 
need to answer. A range of evidence-based intervention approaches have been devel-
oped for such public health issues as tobacco control and immunization. However, 
there is often a mismatch between the types of evidence that are available to answer 
public health questions and the types of evidence being generated and published.

With respect to obesity prevention, research into the causal factors driving 
dietary or energy intake and physical activity levels includes a broad range of designs 
and evidence, including randomized controlled (experimental) trials and quasi-
experimental studies at the individual, organizational, and community levels. Although 
a similarly broad array of research approaches is potentially applicable to environ-
mental and policy strategies to reduce obesity risk through improved diet and reduced 
caloric intake and/or increased physical activity, the basic methodologies require 
different conceptualizations, implementation, and emphases for obesity prevention 
research—particularly to inform interventions designed to change policies or environ-
mental contexts for eating and physical activity. Although the literature reports some 
positive findings with respect to strategies that work for obesity prevention, there are 
many gaps in the evidence. This chapter describes those gaps and reviews concepts 
from evidence-based public health and public policy that can provide the fundamentals 
for the use of evidence to address complex population health problems such as obesity 
prevention. The focus is on the evidence needs most likely to impede progress in obe-
sity prevention and those considered most important to address in the development of 
an evidence framework to inform decisions about obesity prevention interventions.

STATUS OF THE EVIDENCE BASE

The contrast between the high prevalence and consequent importance of addressing 
obesity and the paucity of the knowledge base with which to inform prevention efforts 
is striking. This evidence gap creates tension between the sense of urgency to take 
action and the lack of specificity about what actions to undertake. This is especially 
true in circumstances when decision makers cannot wait for a body of literature to be 
created and critically reviewed.

The evidence for obesity prevention is ideally accumulated from a variety 
of sources to provide insight into a particular topic, often combining quantitative 
and qualitative data. To this end, systematic reviews of the intervention literature 
are undertaken that apply strategies designed to limit bias in the assembly, critical 
appraisal, and synthesis of all relevant studies on a specific topic (Cook et al., 1995). 
As noted in Chapter 1, the challenges in evaluating and assembling evidence related 
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to obesity prevention have been highlighted in previous Institute of Medicine (IOM) 
reports (IOM, 2005, 2007).

To obtain an overview of the status of the existing relevant evidence base, the 
committee examined studies published over the past 13 years to identify reviews 
focused on obesity prevention. This examination was not meant to be exhaustive, 
but to illustrate the scope of existing appraisals and the criteria used to determine 
what studies did or did not qualify for inclusion. Nearly 50 such reviews, hereafter 
referred to as “appraisals,” were identified (see Appendix C). Approximately half of 
these appraisals consider literature published as early as 1980, and several include lit-
erature from as early as 1966 and/or the inception of the search databases used. The 
appraisals consist of meta-analyses, systematic reviews, integrative reviews, a review 
of reviews, evidence syntheses, best practice summaries, and task force recommenda-
tions. Nearly one-third of the appraisals were published in journals specific to obesity; 
the other two-thirds appeared in journals focused on medicine, preventive medicine, 
public health, health promotion, family and community health, health education, 
nutrition, nursing, epidemiology, endocrinology and metabolism, and psychology. 
Almost three-quarters of the appraisals had been published since 2005, indicating the 
increased interest in the topic. This examination of the literature revealed the chal-
lenges involved in applying traditional evidence hierarchies to population-based pre-
vention efforts, as described below.

Quantity of Available Evidence

In the appraisals examined, the number of studies found eligible for inclusion ranges 
from 3 to 158, a small percentage of the number of studies initially identified for 
potential further analysis, which ranged from 12 to 13,158. However, while all of 
the appraisals report the number of studies found eligible for inclusion, some do not 
report the number of studies initially identified. The range of studies included reveals 
a clear discrepancy between what authors of specific studies might think of as obesity 
prevention research and what authors of reviews consider to be part of the evidence 
base. There is considerable overlap in studies included in these appraisals; however, 
conclusions vary as to what is effective. Furthermore, most studies included in the 
appraisals lack detail about the process of the interventions and process evaluation 
information. Several of the appraisals explicitly address what types of evidence should 
be considered relevant, whether one fails to be comprehensive by restricting evidence 
to randomized controlled trials (RCTs) with rigorous inclusion and exclusion crite-
ria, and whether literature searches should extend beyond well-known databases and 
include monographs or reports not published in peer-reviewed journals.

Lack of Conceptual Frameworks

The lack of a conceptual framework specifically related to evidence selection has 
resulted in the majority of appraisals failing to draw conclusions about the most effec-
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tive components of interventions. Many of the appraisals have a narrow focus (e.g., 
schools, local environments) and fail to recognize the larger systems context in which 
the interventions were implemented. This lack of focus on contextual considerations 
(such as feasibility [including legal and political aspects], sustainability, effects on 
equity, potential side effects, acceptability to stakeholders, and cost-effectiveness) and 
other dimensions of generalizability (such as the intervention reach and the represen-
tiveness of participants, implementation and adaptation of the intervention, and its 
maintenance and institutionalization) limits the usefulness of the appraisals to inform 
decision making in diverse settings. Furthermore, the challenges that arise when inter-
ventions are undertaken in the real world lead the conclusions drawn to be negative or 
obsolete. In fact, many appraisals exclude comprehensive multilevel, multisector inter-
ventions (the most promising type of interventions for addressing obesity, as discussed 
in Chapter 2) because the specific effects on individuals cannot be disaggregated, and 
the results are considered “messy.” When such interventions target multiple behaviors 
simultaneously, it is often difficult to disentangle their impacts. Although such trials 
yield some positive results, the many gaps in the evidence suggest that obesity preven-
tion lacks the vast array of effective interventions that are available for many other 
public health issues (e.g., tobacco control, immunization). While efforts are under way 
to fill these gaps, the gravity of the obesity epidemic calls for immediate action, sug-
gesting that, as noted in an earlier IOM report, decision makers should rely on the 
best available evidence, instead of waiting for the best possible evidence (IOM, 2005).

Choice of Outcomes

The choice of outcomes on which to focus affects conclusions about the effective-
ness of interventions across this set of appraisals. The outcome measures for selecting 
which individual studies to include in the appraisals were similar, and in most cases 
were cause for excluding a large percentage of studies initially identified for consider-
ation. As stated in Chapter 2, the ultimate objectives of obesity prevention efforts are 
lowering the mean BMI level and decreasing the rate at which people enter the upper 
end of the BMI distribution. Accordingly, most individual-level studies focus on distal 
measures of weight status (e.g., percent overweight or obese, BMI or BMI z-score, 
body fat percentage), risk factors, or disease presence rather than the more proximal 
psychosocial and behavioral outcomes and the pathways that can alter the condi-
tions in which eating, physical activity, and weight control occur (see Figure 2-2 in 
Chapter 2). Moreover, the period of follow-up in many of the studies included in the 
appraisals may not have been long enough to detect significant, sustainable changes 
in weight status. Indeed, the comprehensive changes called for to combat the obesity 
epidemic—changes in the physical environment, social norms, cultural practices, and 
policy—often require years to accomplish and are not always tracked or funded at 
adequate levels for sustained periods. In the appraisals that specify duration of study 
or length of follow-up as an inclusion criterion, the vast majority required a period of 
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6-12 months. Thus, many of the appraisals examined report null or negative findings, 
which limits the ability to justify scaling up of promising interventions. Yet while the 
ultimate biological outcome (changes in weight status) may not have been achieved, 
intermediate outcomes (structural, institutional, systemic, social, and environmental 
changes in society or the community, as shown in Figure 2-2) that influence the cog-
nitive, social, and behavioral outcomes among individuals may have been achieved. 
These intermediate outcomes have the potential to lead to biological outcomes if the 
interventions are sustained.

Specifically for evidence-based obesity prevention efforts, a body of intervention 
research on policy and environmental approaches is largely absent from the literature. 
Some recent studies examine policy- and environmental-level strategies with the poten-
tial to reduce obesity. These studies consider how changes in the food and physical 
activity environments influence eating and activity behaviors. The criteria applied to 
rate these efforts include reach, mutability, transferability, effect size, and sustainabil-
ity of health impact, which may be useful in informing scalability.

FUNDAMENTAL EVIDENCE CONCEPTS

The Perspective from Evidence-Based Medicine

The movement toward evidence-based practice in various public service arenas, 
including obesity prevention, has been significantly influenced by earlier trends in 
medicine and published guidelines for evidence standards in evidence-based medicine. 
For example, the Cochrane Collaboration—an international, independent nonprofit 
organization dedicated to making current, accurate information about the effects of 
health care available—assembles, maintains, and disseminates systematically collected 
and reviewed information on health care interventions (The Cochrane Collaboration, 
2009). Its major product is the Cochrane Collaboration of Systematic Reviews (pub-
lished along with several other databases in the Cochrane Library), which focuses 
solely on synthesizing research-based evidence on the effectiveness of various treat-
ments in specific circumstances. The Cochrane Library is intended to serve as an elec-
tronic resource and reference guide for physicians who make individual patient care 
decisions. It should be noted that the Cochrane Collaboration has broadened its origi-
nal scope and now includes the Cochrane Public Health Review Group, which pro-
duces and publishes Cochrane reviews of the effects of population-level public health 
interventions.

The criteria these databases use to select studies from the medical literature to 
synthesize focus heavily on methodological standards. The level of certainty (internal 
validity) is a paramount criterion in screening for high-quality evidence. RCTs, which 
involve randomization of subjects in a double-blinded design, are viewed as one of the 
best means of maximizing the level of certainty of the causal relationship being tested, 
affording the tightest possible controls for testing the effectiveness of a treatment and 
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providing the strongest basis for drawing causal inferences about interventions (West 
et al., 2000).

The evidence selection criteria of evidence-based medicine have led to a widely 
disseminated evidence hierarchy that has been adopted by evidence-based movements 
in nursing, psychology, social work, education, and public health. The hierarchy 
characterizes the quality of evidence for decision making at three levels. Systematic 
reviews of RCTs and individual RCT studies of particular therapies are at the top 
of this hierarchy, serving as the “gold standard”; next are observational studies and 
systematic reviews of such studies; and at the lowest level are physiologic studies and 
unsystematic clinical observations (Guyatt and Rennie, 2002). Other research designs 
and evidence sources, such as surveys, quasi-experimental designs, and qualitative 
research methods, are sometimes excluded from the evidence hierarchy of evidence-
based medicine.

Leading authors in evidence-based medicine have acknowledged that the evi-
dence hierarchy applies better to medical therapies than to clinical decisions that 
lie outside the therapy domain (Guyatt and Rennie, 2002). For example, evidence 
on issues of diagnosis, prognosis, or assessment of harmful side effects of a therapy 
(where an “intervention” cannot be randomly assigned or manipulated) call for alter-
native study designs and evidence selection criteria.

Evidence-Based Decision Making in Public Health

Many of the approaches discussed in this report fall within the broad category of 
evidence-based public health (EBPH), which has been defined as “the process of 
integrating science-based interventions with community preferences to improve the 
health of populations” (Kohatsu et al., 2004, p. 419). Formal discourse on the nature 
and scope of EBPH originated in the 1990s. In 1997, Jenicek first defined the con-
cept (Jenicek, 1997). In 1999, scholars and practitioners in Australia (Glasziou and 
Longbottom, 1999) and the United States (Brownson et al., 1999) elaborated further 
on EBPH. Glasziou and Longbottom (1999) posed a series of questions to enhance 
its uptake (e.g., “Does this intervention help alleviate this problem?”) and identified 
14 sources of high-quality evidence. Brownson and colleagues (1999, 2003) described 
a six-stage process by which practitioners can take a more evidence-based approach to 
decision making. In 2004, Rychetnik and colleagues developed a glossary summarizing 
many key aspects of EBPH (Rychetnik et al., 2004).

Following principles of EBPH when addressing obesity prevention has numerous 
direct and indirect benefits, including access to more and higher-quality information 
on what works, a greater likelihood of implementing successful programs and poli-
cies, and more efficient use of public and private resources (Brownson et al., 2003, 
2009a; Cavill et al., 2006; Hausman, 2002; Kohatsu and Melton, 2000). As these 
principles have been formalized, two parallel developments have occurred: recognition 
that science needs to play a key role in the development of public health programs 
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and policies, and the instant availability of greater amounts of information (Anderson 
et al., 2005). The principles of evidence-based decision making apply to medicine and 
to numerous disciplines and approaches in addition to public health, social work, 
and public policy (the latter being referred to as evidence-based public policy [EBPP]) 
(Brownson et al., 2009b; Choi, 2005; Dobrow et al., 2004; Kerner, 2008; Satterfield 
et al., 2009).

Both EBPH and EBPP appear to be informed by consensus that a combination 
of scientific evidence and values, resources, and context should enter into decision 
making (Brownson et al., 2003; Muir Gray, 2009; Rychetnik et al., 2004; Satterfield 
et al., 2009). In EBPP, three key domains have been described: (1) process, which 
involves an attempt to understand approaches to enhancing the likelihood of policy 
adoption (e.g., a strong coalition would enhance the likelihood of advancing an 
agenda for obesity prevention); (2) content, which involves identifying specific policy 
elements that are likely to be effective (e.g., obesity policy should be grounded in the 
latest science); and (3) outcomes, which involves documenting the potential impact of 
a policy (e.g., a system should be in place to track the effects of new obesity preven-
tion policies) (Brownson et al., 2009b). While the use of research-derived evidence 
may be a key feature of most policy models, scientific evidence will not necessarily 
carry as much weight as other types of evidence in real-world policy-making settings. 
Policy makers operate according to a different hierarchy of evidence than scientists 
(Choi et al., 2005), leaving the two groups to work in “parallel universes” (Brownson 
et al., 2006). In interviews with decision makers (which included state legislators and 
public health agency officials), many reported that they were not trained to distinguish 
between good and bad data and were therefore prone to the influence of misused 
“facts” often presented by interest groups (Jewell and Bero, 2008).

Types of Questions That Need to Be Answered

Several types of questions have been identified in the field of EBPH that are impor-
tant to consider in relation to different aspects of obesity prevention (Brownson et al., 
2009b). Type 1 questions address the causes of obesity-related diseases and the mag-
nitude, severity, and preventability of obesity-related risk factors. They suggest that 
“something should be done” about the obesity epidemic. These questions (whether, 
where, when) might include such issues as the burden of disease, etiologic relation-
ships, time trends, and high-risk populations. Type 2 questions address the relative 
impact of specific interventions that do or do not improve health, adding “specifically, 
this should be done.” For example, Type 2 questions (what works, in what settings, 
with what outcomes, and at what costs) might include such issues as where inter-
ventions are effective, what outcomes are observed, and what an intervention costs. 
Type 3 questions address how and in what context interventions are implemented 
and how they are received, thus informing “how something should be done.” These 
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questions might address how interventions may need to be adapted, what training is 
needed for staff, or how to sustain effects over time.

Two terms relevant to evidence quality and standards in evidence-based medi-
cine or public health are key to the discussion here and throughout this report: inter-
nal validity (the level of certainty of the causal relationship between an intervention 
and the observed outcomes), hereafter referred to as “level of certainty,” and external 
validity (the extent to which research results can be generalized to other populations, 
including individuals, settings, contexts, and time frames, which speaks to issues of the 
transferability and application of findings to real-world settings), hereafter referred to 
as “generalizability.” (See Appendix A for formal definitions.)

In relation to Type 2 and perhaps Type 3 questions, studies to date have tended 
to emphasize the level of certainty of the causal relationship between an intervention 
and the observed outcome (e.g., well-controlled efficacy trials) while giving limited 
attention to the intervention’s generalizability (e.g., the translation of science to the 
various circumstances of practice) (Glasgow, 2008; Glasgow et al., 2006; Green and 
Glasgow, 2006; Klesges et al., 2008). For example, Klesges and colleagues (2008) 
reviewed 19 childhood obesity studies to assess the extent to which dimensions of 
external validity were reported. Their work reveals that some key contextual variables 
(e.g., cost, program sustainability) are missing entirely in the peer-reviewed literature 
on obesity prevention. Because generalizability is deemphasized or compromised in 
study selection and evidence screening procedures based on the hierarchical frame-
work of evidence-based medicine, concern has been raised that applying that hierar-
chy’s narrow inclusion criteria results in a limited pool of sources for subsequent evi-
dence synthesis (Dixon-Woods et al., 2001). Further, it is increasingly acknowledged 
that the traditional hierarchy works less well in public health and health care arenas 
involving large-scale, complex social interventions than in the arena of medical thera-
pies. Evidence standards for community-based public health problems call for taking a 
broader perspective to locate useful forms of evidence. The types of evidence that are 
available for assessing both level of certainty and generalizability were a key consider-
ation when the committee developed the framework proposed in this report.

Approaches to Evaluating Evidence

While the highest-quality source of evidence is generally deemed to be the RCT, much 
of the evidence available for environmental and policy strategies to reduce obesity risk 
is not derived from such trials. For example, a randomized design is seldom useful in 
policy research because the scientist cannot randomly assign exposure (the policy), 
and understanding of the policy process is often gained from qualitative methods (e.g., 
case studies). In addition, reductionist approaches for inferring causality (common in 
medicine) tend to reduce a problem to a single cause (Davidovitch and Filc, 2006), 
whereas obesity is likely to be influenced by a complex web of causation (Hill and 
Peters, 1998; Kumanyika and Brownson, 2007; Kumanyika et al., 2002).
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Attention to Contextual Issues That Influence Interventions

While numerous authors have written about the role of context in informing evidence-
based practice and policy, there is little consensus on its definition. When moving from 
clinical interventions to population-level and policy interventions, context becomes 
more uncertain, variable, and complex (Dobrow et al., 2004). One useful definition 
of context highlights information needed to adapt and implement an evidence-based 
intervention in a particular setting or population (Rychetnik et al., 2004).

The context for questions on how to implement an obesity-related intervention 
involves five overlapping domains. First is characteristics, such as level of education, 
of the target population. Second, interpersonal variables provide important context; 
for example, a person who comes from a family that exercises together may have a 
lower risk of developing obesity. Third, organizational variables should be considered, 
such as how an agency’s capacity (e.g., a trained workforce, agency leadership) may 
influence its success in carrying out an evidence-based obesity prevention program 
(Dreisinger et al., 2008; Hausman, 2002). Fourth, social norms and culture are known 
to shape many health behaviors. Finally, larger political and economic forces affect 
context; for example, a high rate of obesity may influence a state’s political will to 
address the issue in a meaningful and systematic way.

Particularly for high-risk and understudied populations, there is a pressing need 
for evidence on obesity prevention in relation to contextual variables and ways of 
adapting programs and policies across settings and population subgroups. Contextual 
issues are being addressed more fully in the new “realist review” approach—a system-
atic review process that involves examining not only whether an intervention works 
but also how it works in real-world settings (Pawson et al., 2005). This enhanced 
understanding of context is a key theme of a systems approach (see Chapter 4). Well-
reasoned recommendations have emerged from many quarters to replace the hierarchy 
of evidence-based medicine with a systems approach to garnering, analyzing, and 
appraising evidence when addressing complex public health problems such as obe-
sity prevention (Briss et al., 2000; Brownson et al., 2003; Green and Glasgow, 2006; 
Harris, 2000; McKinlay, 1992; Petticrew and Roberts, 2003; Rychetnik et al., 2004; 
Swinburn et al., 2005). There are several reasons for this shift.

First, unlike medical therapies focused on individual patient care, obesity pre-
vention interventions are typically mounted on a relatively large scale and focus on 
health issues affecting communities at large (at the regional, national, or even global 
level). Causal pathways to population outcomes do not involve the straightforward, 
patient-level treatment-to-outcome linkages typically tested in trials of medical 
therapies.

Second, obesity prevention interventions frequently comprise multiple compo-
nents operating at different levels of society. In a typical example, a legislative action 
at the highest level (e.g., a state action on mandatory nutrition labeling) may be com-
bined with health campaigns and education programs administered at the community 
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level (e.g., a county or district program delivered via local agencies such as schools, 
clinics, and hospitals), which are then expected to affect factors at the household/
individual level (e.g., lifestyle choices and eating behaviors). Different intervention 
components at different levels are mediated by social and human factors operating in 
their natural settings. All such factors call for appropriate observation, measurement, 
and modeling that are constrained by traditional experimental and quasi-experimental 
designs. Complex interventions often are constrained in simplistic experimental 
designs and accompanying analytic models that assume a treatment to be a single 
manipulated factor (similar to a medical therapy).

Third, while the level of certainty (or internal validity) of research designs 
continues to be salient, external validity increases greatly in importance when one is 
identifying and appraising research evidence on public health issues such as obesity. 
Effective public health interventions need to have generalizability, transferability, and 
sustainability beyond small-scale research studies (Green and Glasgow, 2006).

Finally, not all questions that arise in taking social action are best answered 
by cause−effect designs or even research-based evidence. While the issue of whether 
a particular treatment works to reduce obesity may be answered with experimental 
designs, questions such as what causative and protective factors could potentially 
be targeted by interventions call for different approaches and research methods. 
Correspondingly, different criteria must be applied to build the needed evidence base. 
In short, the type of evidence must be matched to the policy or practice objective at 
hand. Potential alternative research designs to the RCT are described in Appendix E.

Transparency in Decision Making

Transparency implies openness in decision making, effective communication, and 
accountability. The ability to make public health decisions as transparent as possible 
is likely to foster public trust, better risk communication, and financial accountability 
(Honore et al., 2007; Laforest and Orsini, 2005; McGloin et al., 2009). Few frame-
works for evidence-based decision making have made transparency a central theme; 
the committee decided in its deliberations that transparency was a goal of its frame-
work. Transparency in summarizing and communicating the evidence used in making 
a decision is discussed in Chapter 7.

Approaches to Measurement

Measurement of progress in preventing obesity can take several different forms. 
The recommended indicator of obesity for adults and children is BMI—calculated 
as weight in kilograms divided by the square of height measured in meters (kg/m2). 
Beyond measurement at the individual level, consideration of how to measure the 
effects of environmental and policy changes is a relatively new aspect of obesity 
research, and appropriate measures and evaluation designs are still being developed. 
Chapter 8 and Appendix E provide more detailed discussion of methods for measur-
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ing effects and generating evidence that are applicable to decision making on obesity 
prevention and other public health issues.

For decisions on environmental and policy interventions, both quantitative 
data (e.g., epidemiologic) and qualitative information (e.g., analysis of the content of 
policy, narrative accounts of the policy process) are often important. Quantitative evi-
dence (i.e., data in numerical quantities) can take many forms, ranging from scientific 
information in peer-reviewed journals, to data from public health surveillance systems, 
to evaluations of individual programs or policies. Qualitative evidence involves non-
numerical observations, collected by such methods as participant observation, group 
interviews, or focus groups. Qualitative evidence can be presented in narrative form as 
a powerful means of influencing policy deliberations, priority setting, and the propos-
ing of environmental and policy solutions by telling persuasive stories with an emo-
tional hook and intuitive appeal.

In designing obesity prevention interventions aligned with population needs and 
profiles, data on stakeholder opinions, preferences, and acceptability could serve as a 
useful and legitimate part of the evidence base. Swinburn and colleagues (2005), on 
behalf of the Prevention Group of the International Obesity Task Force (IOTF), pro-
posed an evidence framework for obesity prevention that incorporates a broad policy 
perspective to guide users in locating a pool of evidence relevant to the problem. This 
framework acknowledges that valid and useful evidence cannot be restricted to impact 
evidence from traditional RCTs. Policy making, from the IOTF perspective, should 
be guided by a goal to reduce uncertainty given the best information available on the 
issue. Applying this criterion results in the inclusion of case histories, simulation stud-
ies, expert (informed) opinion, economic analyses, formative program evaluations, 
monitoring and surveillance data, and logic models, as well as research-based evidence 
from both experimental and observational studies, as relevant data sources.

Evaluation of specific environmental and policy interventions is complicated 
by the fact that additive or synergistic effects of multiple interventions across differ-
ent levels and sectors may be necessary to achieve an impact on behaviors related to 
energy balance and to have a measureable impact on weight status. This need can be 
addressed in part by multilevel interventions or combinations of studies, but to date 
such studies are few in number. While the development of metrics for environmental 
and policy interventions is still in an early (first-generation) stage, several sources pro-
vide useful discussion of methods for data collection, promising indicators, and future 
directions for the field (Brownson et al., 2009a; Cheadle et al., 2000; Khan et al., 
2009; Lytle, 2009; McKinnon et al., 2009).

APPLICATION OF AN EXPANDED EVIDENCE FRAMEWORK

To apply the principles of EBPH or EBPP to obesity prevention, an expanded 
approach to locating, evaluating, and assembling evidence is needed. Neither the more 
complex nature of the evidence nor the attendant controversies can be a reason for 
inaction or for taking actions purely on the basis of guesswork. In addition, evidence 
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on the effectiveness or impact of ongoing actions is needed. Accordingly, this report 
provides a framework for identifying and using scientific and other relevant knowl-
edge to address complex public health problems, and advocates for its proactive use in 
addressing the obesity epidemic to increase the soundness of decisions being made on 
a daily basis by a variety of public and private actors.

Key considerations in the proposed framework include the following:

• The framework should include an understanding and characterization of the 
types of decisions and decision-making processes and contexts that are appli-
cable. These decisions often take place within complex systems.

• Building on this premise requires an understanding and characterization of the 
respective types of questions being asked, the context involved, and evidence 
that can inform the decisions being made, along with algorithms to guide the 
use of this evidence in decision making.

• To give decision making priority as the basis for the framework does not sub-
ordinate the importance of science as a basis for action. Rather, the committee’s 
approach emphasizes the role of science in helping to address the challenges asso-
ciated with the untenable societal burden of obesity. The committee’s approach 
also broadens the scientific platform so that the focus goes beyond obesity as a 
biomedical problem to encompass multiple disciplines, recognizing that obesity 
can be prevented only by interventions spanning the social, economic, cultural, 
and policy realms. This broader platform opens doors to a wealth of additional 
approaches for addressing evidence needs in the obesity prevention arena.

THE L.E.A.D. FRAMEWORK

The framework developed by the committee for obesity prevention decision mak-
ing, and by extension for decision making about other complex prevention sce-
narios, reflects the above considerations (see Figure 3-1). It incorporates concepts 
and approaches that are standard procedure in the development of practice guide-
lines: formulate the question, use an analytic framework to specify key questions to 
be addressed, do a systematic literature search, evaluate the evidence, describe the 
body of evidence, and determine its implications. The committee adapted this general 
approach for use in policy and programmatic decision making about complex public 
health problems such as obesity prevention.

The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions 
(L.E.A.D.) framework, which highlights the four steps that are at the core of the evi-
dence review process, is intended to convey the entire picture of obesity prevention 
decision making. It was designed to identify the nature of the evidence that is needed; 
to clarify what changes in current approaches to generating and evaluating evidence 
will help meet decision makers’ evidence needs; and to facilitate a systematic approach 
that enables identification, implementation, and evaluation of promising, reasonable 
actions. The framework is intended as a guide to using evidence to inform decision 
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making. Evidence—regardless of how complete or relevant—is only one component of 
making a decision; decision makers usually must take one or more other factors into 
account when making final decisions.

For a conceptual understanding of the framework, it is useful to begin with 
the systems perspective that surrounds the steps in the framework to emphasize the 
importance of taking such a perspective throughout the process, and then move to 
specifying questions that will guide the search for evidence; locating, evaluating, and 
assembling the evidence; and making a decision based on this evidence. Finally, oppor-
tunities to generate evidence, like a systems perspective, are pertinent throughout the 
process. Although the framework leads decision makers and investigators through 
a series of steps, it is important to point out that a user could begin at any point on 
the framework and return to earlier steps—for example, from the assemble step back 
to further elaboration of the questions, broadening the search for evidence accord-
ingly. For example, a researcher seeking ideas for solution-oriented research could first 
attempt to identify user questions or examine a report generated during the decide 
step and work backward to identify research needs encountered in locating or evaluat-
ing evidence.

Figures S-1, 3-1, 10-1.eps
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FIGURE 3-1 The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions (L.E.A.D.) framework for obesity 
prevention decision making.
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Section II of this report provides detail on each step of the L.E.A.D. framework, 
and elaborates on the other concepts the framework emphasizes: the importance of 
taking a systems perspective and opportunities to generate evidence. By applying this 
framework as outlined, decision making, and ultimately public health practice, can be 
improved.
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4
Defining the Problem: The 
Importance of Taking a 
Systems Perspective

KEY MESSAGES

• Addressing the obesity epidemic requires complex thinking that to date has not been fully employed in 
prevention efforts.

• The demand for results-oriented research is gradually forcing a shift beyond linear models to models 
that also address the dynamic, multilevel complexity of real-world contexts.

• The systems approach is one such model. It encompasses the whole picture, highlights the broader con-
text, considers interactions among multiple levels, recognizes the dynamic shifts that occur over time, 
and encourages collaboration among investigators from a variety of disciplines.

Obesity is a multifaceted problem that warrants complex thinking and a broad 
systems perspective to frame the problem, understand potential causes, identify 

critical leverage points of influence, and take effective action. Linear approaches to 
complex public health problems such as the obesity crisis are clearly useful, but can-
not address the multiple dimensions of the real world and the many influences on 
the energy balance equation (Foresight, 2007). It is necessary to embrace complexity 
and to develop strategies and implement change at multiple levels to influence human 
behavior and reverse the current upward trends in weight. A systems perspective offers 
a new approach to obesity research and action that can meet this challenge (Huang 
et al., 2009).
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The systems approach has a nearly 50-year history since its development by 
Forrester at the Massachusetts Institute of Technology (Forrester, 1991). Increasingly, 
obesity scholars are looking to other disciplines, from biology to psychology to 
computer sciences and engineering, that use this approach. In the health arena, the 
approach has been used to elucidate seemingly intractable problems, including cardio-
vascular disease (Homer et al., 2004), diabetes (Milstein et al., 2007), mental health 
(Smith et al., 2004), public health emergencies (Hoard et al., 2005), and tobacco con-
trol (National Cancer Institute, 2007).

The complex issue of obesity lends itself to a systems approach quite well. Like 
tobacco control, which employed diverse and multilevel strategies (Abrams et al., 
2003, 2010), progress in the obesity field will require a paradigm shift toward an 
interdisciplinary knowledge base that integrates systems theory with concepts and 
practice from community development, social ecology, social networks, and public 
health (Best et al., 2003).

This chapter explains how systems thinking expands upon the multilevel, multi-
sector strategies already proposed or in use to prevent obesity. It provides a primer on 
the concepts of such thinking and examines how the systems approach can be applied 
to identify the determinants, strategies, and actions that must be considered to address 
the obesity crisis. The chapter provides several practical examples of how systems 
thinking can be used in both small and large ways to expand the boundaries of cur-
rent models and advance effective change in public health. The chapter also links the 
systems approach and its application to the L.E.A.D. framework (Figure 4-1), describ-
ing how it enhances the ability to generate, use, and learn from evidence and explain-
ing how specific content pertaining to each step of the framework will differ according 
to the system on which one is focusing. Box 4-1 defines the key systems concepts per-
tinent to the discussion.

UNDERSTANDING A SYSTEMS APPROACH

As explained in Chapter 2, multilevel, multisector strategies, often based on ecological 
models (e.g., Figure 1-5 in Chapter 1),1 have gained widespread acceptance for under-
standing the determinants of obesity and for framing prevention and control activities 
(Glass and McAtee, 2006). While these models acknowledge the multiple levels of a 
system and show their interrelationships, however, they may not always be complex 
enough to capture the dynamic interactions and the short- and long-term feedback 
loops among the many influences on the energy balance (Foresight, 2007; Sterman, 
2006). Systems investigation can complement other methods by capturing this com-
plexity, translating it into actions that can have an impact on the obesity problem 
and making it possible to predict unintended consequences and time-delayed effects 
(Mabry et al., 2008).

1 An ecological model captures the many factors—individual, interpersonal, organizational, community (both social and economic), and 
health policy—that affect individual behavior change and therefore health.
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A systems approach requires seeing the whole picture and not just a fragment, 
understanding the broader context, appreciating interactions among levels, and tak-
ing an interdisciplinary approach (Leischow and Milstein, 2006). A systems approach 
highlights the importance of the circumstances, or context, in which an action is taken 
in order to understand its implementation and potential impact. Thus while inves-
tigators must, for practical reasons, establish boundaries to define the system being 
studied, they must also recognize that each system exists within and interacts with a 
hierarchy of nested systems (Midgley, 2000). In addition, appreciating leverage points 
or points of power within a system can help explain how a small shift in one element 
of a complex system can produce larger changes in other elements (Meadows, 1999). 
These advantages of systems investigation are particularly important for interventions 
targeting obesity, given their far-reaching impact on the population; solutions should 
be designed to maximize benefit and minimize negative consequences.

The systems approach offers a further advantage with respect to the well-
recognized gap between research and practice, which limits the extent to which 
advances in research translate to advances in improving public health. Most efforts to 

FIGURE 4-1 The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions (L.E.A.D.) framework for obesity 
prevention decision making.
NOTE: The element of the framework addressed in this chapter is highlighted.Figure 4-1.eps
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Box 4-1 
Definition of Key Systems Concepts

Systems approach: A paradigm or perspective involving a focus on the whole picture and not just a sin-
gle element, awareness of the wider context, an appreciation for interactions among different components, 
and transdisciplinary thinking (Leischow and Milstein, 2006).

Systems investigation: A promising new frontier for research and action in response to complex and 
critical challenges (Leischow and Milstein, 2006).

Systems thinking: An iterative learning process in which one takes a broad, holistic, long-term, perspec-
tive of the world and examines the linkages and interactions among its elements (Sterman, 2006).

Systems theory: An interdisciplinary theory that requires merging of multiple perspectives and sources of 
information and deals with complex systems in technology, society, and science (Best et al., 2003).

Systems science: Research related to systems theory that offers insight into the nature of the whole sys-
tem that often cannot be gained by studying the system’s component parts in isolation (Mabry et al., 2008).

System dynamics: A methodology for mapping and modeling the forces of change in a complex system in 
order to better understand their interaction and govern the direction of the system; it enables stakeholders 
to combine input into a dynamic hypothesis that uses computer simulation to compare various scenarios for 
achieving change (Milstein and Homer, 2006).

link research to practice and policy have merely highlighted the challenges of transfer-
ring knowledge from single-discipline, highly controlled research to practice settings. 
Interdisciplinary investigation using a systems approach can potentially help close this 
gap (Mabry et al., 2008).

A systems approach to solving health problems requires new tools, including 
data, methods, theories, and statistical analysis different from those traditionally used 
in linear approaches. No single discipline can provide these tools. Therefore, it is 
necessary to approach health research with a collaborative team of investigators who 
bring knowledge and expertise from a variety of disciplines and sectors (Leischow 
et al., 2008). The theoretical frameworks and methodologies that result from such col-
laboration can generate new conceptual syntheses, new measurement techniques (e.g., 
social network analysis), and interdisciplinary fields of inquiry (e.g., behavioral genet-
ics) with the capacity to tackle complex population health problems (Fowler et al., 
2009).

Sterman (2006) explains how the dynamics of a system work, using policy resis-
tance as an example. His explanation, reproduced in Box 4-2, encompasses the key 
concepts and variables in systems thinking: stocks, flows, feedback processes (positive 
or self-reinforcing and negative or self-correcting), side effects, and time delays.
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USES OF SYSTEMS THINKING, APPROACHES, MAPPING, AND MODELING

Systems can be small or large and often coincide with the levels defined in an ecologi-
cal model. For example, a school can be thought of as a micro-system within a larger 
community; as a meso-system within the even larger national, political, and social 
milieu; or as a macro-system within a global-system context. This section provides 
several examples of how systems thinking pertains to public health problems: body 
mass index (BMI) screening in schools, tobacco control in the United States, obesity 
modeling in the United States, and obesity prevention in the United Kingdom.

BMI Screening in Schools

The monitoring of childhood growth has been a contentious issue for several decades 
(James and Lobstein, 2009). In recent years, school districts have been under pressure 
to respond to the childhood obesity epidemic. Despite limited evidence on the value of 
schools providing individually directed help for children with higher BMIs, the estab-
lishment of school-based surveillance to document obesity prevalence and to inform 
the development of prevention and treatment policies has been recommended (e.g., 
Massachusetts Department of Public Health, 2009). Although the measurement of 
weight and height within schools appears relatively simple and in fact has been taking 
place for decades, the development of rigorous measurement and reporting protocols 
has been limited until recently. This lack of a well-defined process, together with the 
failure to take a systems perspective, can result in a number of unintended conse-
quences and perturbations to the system. For example, children may feel embarrassed 
or stigmatized during the process, parents may feel unequipped to act on the informa-
tion they receive, health care providers in the community may not be educated about 
obesity treatment, the community may lack adequate pediatric programming to which 
children can be referred, and schools may forego other screening programs to make 
room for BMI screening (for example, hearing and vision screenings were cut back 
when the Massachusetts Public Health Council voted to require BMI screening of 
schoolchildren [Mullen, 2009]). In addition, although obesity rates may be high, insuf-
ficient funds or a lack of political will may prevent the school system from accessing 
the funding and assistance needed to address these unintended consequences, leaving 
the community feeling frustrated and helpless.

The Tobacco Control Movement

Although historically the tobacco control movement targeted individuals and their 
behaviors, it evolved into a multilevel systems approach to the problem (Abrams, 
2007). Clearly, individual behavior change was the goal, but strategies involving 
industry, legislation, public health programming and messaging, and the health care 
system worked together to create that change. None of the strategies implemented as 
part of the movement worked alone. State by state, it was demonstrated that a combi-
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Box 4-2 
Primer on Concepts and Variables in Systems Thinking

Social systems contain intricate networks of feedback processes, both self-reinforcing (positive) and self-correcting (negative) 
loops. Failure to focus on feedback in policy design has critical consequences. Suppose the hospital you run faces a deficit, caught 
between rising costs and increasing numbers of uninsured patients. In response, you might initiate quality improvement programs 
to boost productivity, announce a round of layoffs, and accelerate plans to offer new high-margin elective surgical services. Your 
advisors and spreadsheets suggest that these decisions will cut costs and boost income. Problem solved—or so it seems.

Contrary to the open-loop model behind these decisions, the world reacts to our interventions (Figure). There is feedback: our 
actions alter the environment and, therefore, the decisions we take tomorrow. Our actions may trigger so-called side effects 
that we did not anticipate. Other agents, seeking to achieve their goals, act to restore the balance that we have upset; their 
actions also generate intended and unintended consequences. Goals are also endogenous, evolving in response to changing 
circumstances. For example, we strive to earn more in a quest for greater happiness, but habituation and social comparison 
rapidly erode any increase in subjective well-being (Kahneman et al., 1999).

Policy resistance arises because we do not understand the full 
range of feedbacks surrounding—and created by—our decisions. 
The improvement initiatives you mandated never get off the ground 
because layoffs destroyed morale and increased the workload for the 
remaining employees. New services were rushed to market before 
all the kinks were worked out; unfavorable word of mouth causes 
the number of lucrative elective procedures to fall as patients flock 
to competitors. More chronically ill patients show up in your ER with 
complications after staff cuts slashed resources for patient education 
and follow-up; the additional workload forces still greater cuts in pre-
vention. Stressed by long hours and continual crisis, your most experi-
enced nurses and doctors leave for jobs with competitors, further rais-
ing the workload and undercutting quality of care. Hospital-acquired 
infections and preventable errors increase. Malpractice claims multiply. 
Yesterday’s solutions become today’s problems.

Ignoring the feedbacks in which we are embedded leads to policy 
resistance as we persistently react to the symptoms of difficulty, 
intervening at low leverage points and triggering delayed and distant 
effects. The problem intensifies, and we react by pulling those same 

policy levers still harder in an unrecognized vicious cycle. Policy resistance breeds cynicism about our ability to change the 
world for the better. Systems thinking requires us to see how our actions feed back to shape our environment. The greater 
challenge is to do so in a way that empowers, rather than reinforces, the belief that we are helpless victims of forces that we 
neither influence nor comprehend.

Time delays

Time delays in feedback processes are common and particularly troublesome. Most obviously, delays slow the accumulation 
of evidence. More problematic, the short- and long-run impacts of our policies are often different (smoking gives immediate 
pleasure, while lung cancer develops over decades). Delays also create instability and fluctuations that confound our ability to 
learn. Driving a car, drinking alcohol, and building a new semiconductor plant all involve time delays between the initiation of 
a control action (accelerating/braking, deciding to “have another,” the decision to build) and its effects on the state of the sys-
tem. As a result, decision makers often continue to intervene to correct apparent discrepancies between the desired and actual 

state of the system even after sufficient corrective actions have been taken to restore equilibrium. The result is overshoot and 
oscillation: stop-and-go traffic, drunkenness, and high-tech boom and bust cycles (Sterman, 1989). Public health systems are 
not immune to these dynamics, from oscillations in incidence of infectious diseases, such as measles (Anderson et al., 1984) 
and syphilis (Grassley et al., 2005), to the 2004-2005 flu vaccine fiasco, with scarcity and rationing followed within months by 
surplus stocks (U.S. House Committee on Government Reform, 2005).

Stocks and Flows

Stocks and the flows that alter them (the concepts of prevalence and incidence in epidemiology) are fundamental in disciplines 
from accounting to zoology: a population is increased by births and decreased by mortality; the burden of mercury in a child’s 
body is increased by ingestion and decreased by excretion. The movement and transformation of material among states is central 
to the dynamics of complex systems. In physical and biological systems, resources are usually tangible: the stock of glucose in the 
blood; the number of active smokers in a population. The performance of public health systems, however, is also determined by 
resources such as physician skills, patient knowledge, community norms, and other forms of human, social, and political capital.

Research shows people’s intuitive understanding of stocks and flows is poor in two ways. First, narrow mental model bound-
aries mean that people are often unaware of the networks of stocks and flows that supply resources and absorb wastes. 
California’s Air Resources Board seeks to reduce air pollution by promoting so-called zero emission vehicles (California Air 
Resources Board, 2010). True, zero emission vehicles need no tailpipe. But the plants required to make the electricity or hydro-
gen to run them do generate pollution. California is actually promoting displaced emission vehicles, whose wastes would blow 
downwind to other states or accumulate in nuclear waste dumps outside its borders. Air pollution causes substantial mortality, 
and fuel cells may prove to be an environmental boon compared with internal combustion. But no technology is free of envi-
ronmental impact, and no legislature can repeal the second law of thermodynamics.

Second, people have poor intuitive understanding of the process of accumulation. Most people assume that system inputs 
and outputs are correlated (e.g., the higher the federal budget deficit, the greater the national debt will be) (Booth Sweeny 
and Sterman, 2000). However, stocks integrate (accumulate) their net inflows. A stock rises even as its net inflow falls, as 
long as the net inflow is positive: the national debt rises even as the deficit falls—debt falls only when the government runs 
a surplus; the number of people living with HIV continues to rise even as incidence falls—prevalence falls only when infec-
tion falls below mortality. Poor understanding of accumulation has significant consequences for public health and economic 
welfare. Surveys show most Americans believe climate change poses serious risks, but they also believe that reductions in GHG 
emissions sufficient to stabilize atmospheric GHG concentrations can be deferred until there is greater evidence that climate 
change is harmful (Sterman and Booth Sweeny, 2007). Federal policy makers likewise argue that it is prudent to wait and see 
whether climate change will cause substantial economic harm before undertaking policies to reduce emissions (Bush, 2002). 
Such wait-and-see policies erroneously presume that climate change can be reversed quickly should harm become evident, 
underestimating immense delays in the climate’s response to GHG emissions. Emissions are now about twice the rate at which 
natural processes remove GHGs from the atmosphere (Houghton et al., 2001). GHG concentrations will therefore continue 
to rise even if emissions fall, stabilizing only when emissions equal removal. In contrast, experiments with highly educated 
adults—graduate students at MIT—show that most believe atmospheric GHG concentrations can be stabilized while emissions 
into the atmosphere continuously exceed the removal of GHGs from it (Sterman and Booth Sweeny, 2007). Such beliefs are 
analogous to arguing that a bathtub filled faster than it drains will never overflow. They violate conservation of matter, and the 
violation matters: wait-and-see policies guarantee that atmospheric GHG concentrations, already greater than any in the past 
420,000 years (Houghton et al., 2001), will rise far higher, increasing the risk of dangerous changes in climate that may signifi-
cantly harm public health and human welfare.

NOTE: ER = emergency room; GHG = greenhouse gas; MIT = Massachusetts Institute of Technology.
SOURCE: Excerpt from Sterman, 2006. Reprinted with permission of the American Public Health Association. Sterman, J.D., 
Learning from evidence in a complex world, American Journal of Public Health 96(3) 505-513, 2006, copyright © 2006 by the 
American Public Health Association.
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Box 4-2 
Primer on Concepts and Variables in Systems Thinking

Social systems contain intricate networks of feedback processes, both self-reinforcing (positive) and self-correcting (negative) 
loops. Failure to focus on feedback in policy design has critical consequences. Suppose the hospital you run faces a deficit, caught 
between rising costs and increasing numbers of uninsured patients. In response, you might initiate quality improvement programs 
to boost productivity, announce a round of layoffs, and accelerate plans to offer new high-margin elective surgical services. Your 
advisors and spreadsheets suggest that these decisions will cut costs and boost income. Problem solved—or so it seems.

Contrary to the open-loop model behind these decisions, the world reacts to our interventions (Figure). There is feedback: our 
actions alter the environment and, therefore, the decisions we take tomorrow. Our actions may trigger so-called side effects 
that we did not anticipate. Other agents, seeking to achieve their goals, act to restore the balance that we have upset; their 
actions also generate intended and unintended consequences. Goals are also endogenous, evolving in response to changing 
circumstances. For example, we strive to earn more in a quest for greater happiness, but habituation and social comparison 
rapidly erode any increase in subjective well-being (Kahneman et al., 1999).

Policy resistance arises because we do not understand the full 
range of feedbacks surrounding—and created by—our decisions. 
The improvement initiatives you mandated never get off the ground 
because layoffs destroyed morale and increased the workload for the 
remaining employees. New services were rushed to market before 
all the kinks were worked out; unfavorable word of mouth causes 
the number of lucrative elective procedures to fall as patients flock 
to competitors. More chronically ill patients show up in your ER with 
complications after staff cuts slashed resources for patient education 
and follow-up; the additional workload forces still greater cuts in pre-
vention. Stressed by long hours and continual crisis, your most experi-
enced nurses and doctors leave for jobs with competitors, further rais-
ing the workload and undercutting quality of care. Hospital-acquired 
infections and preventable errors increase. Malpractice claims multiply. 
Yesterday’s solutions become today’s problems.

Ignoring the feedbacks in which we are embedded leads to policy 
resistance as we persistently react to the symptoms of difficulty, 
intervening at low leverage points and triggering delayed and distant 
effects. The problem intensifies, and we react by pulling those same 

policy levers still harder in an unrecognized vicious cycle. Policy resistance breeds cynicism about our ability to change the 
world for the better. Systems thinking requires us to see how our actions feed back to shape our environment. The greater 
challenge is to do so in a way that empowers, rather than reinforces, the belief that we are helpless victims of forces that we 
neither influence nor comprehend.

Time delays

Time delays in feedback processes are common and particularly troublesome. Most obviously, delays slow the accumulation 
of evidence. More problematic, the short- and long-run impacts of our policies are often different (smoking gives immediate 
pleasure, while lung cancer develops over decades). Delays also create instability and fluctuations that confound our ability to 
learn. Driving a car, drinking alcohol, and building a new semiconductor plant all involve time delays between the initiation of 
a control action (accelerating/braking, deciding to “have another,” the decision to build) and its effects on the state of the sys-
tem. As a result, decision makers often continue to intervene to correct apparent discrepancies between the desired and actual 

state of the system even after sufficient corrective actions have been taken to restore equilibrium. The result is overshoot and 
oscillation: stop-and-go traffic, drunkenness, and high-tech boom and bust cycles (Sterman, 1989). Public health systems are 
not immune to these dynamics, from oscillations in incidence of infectious diseases, such as measles (Anderson et al., 1984) 
and syphilis (Grassley et al., 2005), to the 2004-2005 flu vaccine fiasco, with scarcity and rationing followed within months by 
surplus stocks (U.S. House Committee on Government Reform, 2005).

Stocks and Flows

Stocks and the flows that alter them (the concepts of prevalence and incidence in epidemiology) are fundamental in disciplines 
from accounting to zoology: a population is increased by births and decreased by mortality; the burden of mercury in a child’s 
body is increased by ingestion and decreased by excretion. The movement and transformation of material among states is central 
to the dynamics of complex systems. In physical and biological systems, resources are usually tangible: the stock of glucose in the 
blood; the number of active smokers in a population. The performance of public health systems, however, is also determined by 
resources such as physician skills, patient knowledge, community norms, and other forms of human, social, and political capital.

Research shows people’s intuitive understanding of stocks and flows is poor in two ways. First, narrow mental model bound-
aries mean that people are often unaware of the networks of stocks and flows that supply resources and absorb wastes. 
California’s Air Resources Board seeks to reduce air pollution by promoting so-called zero emission vehicles (California Air 
Resources Board, 2010). True, zero emission vehicles need no tailpipe. But the plants required to make the electricity or hydro-
gen to run them do generate pollution. California is actually promoting displaced emission vehicles, whose wastes would blow 
downwind to other states or accumulate in nuclear waste dumps outside its borders. Air pollution causes substantial mortality, 
and fuel cells may prove to be an environmental boon compared with internal combustion. But no technology is free of envi-
ronmental impact, and no legislature can repeal the second law of thermodynamics.

Second, people have poor intuitive understanding of the process of accumulation. Most people assume that system inputs 
and outputs are correlated (e.g., the higher the federal budget deficit, the greater the national debt will be) (Booth Sweeny 
and Sterman, 2000). However, stocks integrate (accumulate) their net inflows. A stock rises even as its net inflow falls, as 
long as the net inflow is positive: the national debt rises even as the deficit falls—debt falls only when the government runs 
a surplus; the number of people living with HIV continues to rise even as incidence falls—prevalence falls only when infec-
tion falls below mortality. Poor understanding of accumulation has significant consequences for public health and economic 
welfare. Surveys show most Americans believe climate change poses serious risks, but they also believe that reductions in GHG 
emissions sufficient to stabilize atmospheric GHG concentrations can be deferred until there is greater evidence that climate 
change is harmful (Sterman and Booth Sweeny, 2007). Federal policy makers likewise argue that it is prudent to wait and see 
whether climate change will cause substantial economic harm before undertaking policies to reduce emissions (Bush, 2002). 
Such wait-and-see policies erroneously presume that climate change can be reversed quickly should harm become evident, 
underestimating immense delays in the climate’s response to GHG emissions. Emissions are now about twice the rate at which 
natural processes remove GHGs from the atmosphere (Houghton et al., 2001). GHG concentrations will therefore continue 
to rise even if emissions fall, stabilizing only when emissions equal removal. In contrast, experiments with highly educated 
adults—graduate students at MIT—show that most believe atmospheric GHG concentrations can be stabilized while emissions 
into the atmosphere continuously exceed the removal of GHGs from it (Sterman and Booth Sweeny, 2007). Such beliefs are 
analogous to arguing that a bathtub filled faster than it drains will never overflow. They violate conservation of matter, and the 
violation matters: wait-and-see policies guarantee that atmospheric GHG concentrations, already greater than any in the past 
420,000 years (Houghton et al., 2001), will rise far higher, increasing the risk of dangerous changes in climate that may signifi-
cantly harm public health and human welfare.

NOTE: ER = emergency room; GHG = greenhouse gas; MIT = Massachusetts Institute of Technology.
SOURCE: Excerpt from Sterman, 2006. Reprinted with permission of the American Public Health Association. Sterman, J.D., 
Learning from evidence in a complex world, American Journal of Public Health 96(3) 505-513, 2006, copyright © 2006 by the 
American Public Health Association.
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nation of strategies was better than any single intervention, and the more components 
that were used, the better (CDC, 1999; Levy et al., 2007). The movement can be seen 
as a good example to inform the field of obesity prevention.

To explore this paradigm shift, a pilot project, the Initiative on the Study and 
Implementation of Systems (ISIS), was conducted with funding from the National 
Cancer Institute (NCI) (Best et al., 2006). ISIS was designed to (1) explore how sys-
tems thinking approaches might improve understanding of the factors contributing 
to tobacco use, (2) inform strategic decision making on which efforts might be most 
effective for reducing tobacco use, and (3) serve as an exemplar for addressing other 
public health problems. Contextually, tobacco control can be viewed as a system 
comprising smaller systems and existing within the broader systems of public health; 
economics; and society at the local, regional, and global levels. Figure 4-2 shows the 
evolution of tobacco control approaches toward systems thinking (NCI, 2007).

The ISIS project was an attempt to understand the whole problem of tobac-
co use comprehensively, and ultimately to address the problem through systems 
change. As a result of strategic planning, the ISIS group identified four priority areas 
(Figure 4-3) that together serve as a synergistic foundation for understanding and 
improving public health from a systems perspective (Leischow et al., 2008; NCI, 

FIGURE 4-2 Evolution of tobacco control approaches toward systems thinking.
NOTES: Quitlines indicate telephone hotlines for smoking cessation. ASSIST = American Stop Smoking Intervention Study 
for Cancer Prevention; COMMIT = Community Intervention Trial for Smoking Cessation; ISIS = Initiative on the Study and 
Implementation of Systems; NCI = National Cancer Institute.
SOURCE: NCI, 2007.
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2007). Simulation modeling, conducted in the third of ISIS’s priority areas, has been 
useful for exploring the impact of changes in various parameters within the complex 
systems that have an impact on population-level outcomes related to tobacco use 
behaviors and policies (Abrams et al., 2010; Levy et al., 2010a,b).

Mapping of Obesity Causality in the United States

System dynamics modeling can help map causality by addressing risks and outcomes; 
when performed prospectively, it can be used to predict future outcomes, and when 
performed retrospectively, it can be used to understand how strategies and delivery 
systems interacted with a population during an intervention. The process proceeds 
iteratively through the general steps shown in Figure 4-4, beginning with the iden-
tification of a persistent problem (Milstein and Homer, 2006). Milstein and Homer 
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FIGURE 4-3 Priority areas identified by the Initiative on the Study and Implementation of Systems (ISIS) group.
SOURCE: Reprinted from Leischow et al., Copyright © 2008, with permission from Elsevier.
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FIGURE 4-4 Iterative steps in system dynamics modeling.
SOURCE: Milstein and Homer, 2006.
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(2009) use system dynamics modeling to map the forces that contribute to the persis-
tent obesity problem (see Figure 4-5). This exercise helps in understanding the causes 
of obesity, the broader systems to which they belong, and how they are thought to 
interact. Such mapping can therefore elucidate potential mechanisms and dynamic 
pathways on which intervention strategies should focus.

Once such maps have been developed, they can be converted into computer 
simulation models that can be used to identify interventions and policies with the 
potential to alleviate the problem. These experiments are followed by sensitivity analy-
ses to assess areas of uncertainty in the models and to guide future research. Once the 
models have been finalized, stakeholders are convened to participate in “action labs,” 
in which the models allow them to discover for themselves the likely consequences of 
alternative policy scenarios (Milstein and Homer, 2009).

A broad array of modeling techniques are used for different purposes in many 
different fields. Because of the complexity of the obesity problem, the most suitable 
modeling techniques will have several characteristics (Hammond, 2009). First, because 
of the scale of the epidemic, models may provide the most insight if they capture mul-
tiple levels of analysis. Second, to capture the dynamics of such a complex system, 
models must be able to incorporate individual heterogeneity and adaptation over 
time. Finally, models must be able not only to provide a better understanding of the 
problem and the mechanisms behind it, but also to aid in the design of new and better 
interventions to slow and reverse the epidemic.

Obesity Prevention in the United Kingdom

The most comprehensive effort to both understand and map the obesity epidemic and 
formulate a national action plan was carried out by the Foresight Group in the United 
Kingdom (Foresight, 2007). The Foresight Tackling Obesities: Future Choices Project 
was aimed at producing a sustainable response to obesity in the United Kingdom over 
the 40 years following the plan’s release. Using a systems approach, the group pursued 
objectives that included using the scientific evidence base across a wide range of disci-
plines to identify the many factors that influence obesity, looking beyond the obvious 
to achieve an integrated understanding of the relationships among these factors and 
their relative importance, building on this evidence to identify effective interventions, 
analyzing how future levels of obesity might change, and identifying what the most 
effective future responses might be. A detailed causal loop obesity system map was 
produced to display the interrelationships among the various contributors to energy 
balance; a simplified version of this map is shown in Figure 4-6.

In addition, a strategic framework was developed to identify gaps in current 
initiatives that would have to be filled to mount an integrated policy response. Its 
authors identify six key elements of this framework (Jebb, 2009):
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• systematic change that addresses the diverse determinants of obesity simultane-
ously to minimize the risk of compensatory actions;

• integrated interventions at all levels of society—individual, family, local, national 
and international—recognizing that individual choices are shaped by the wider 
context;

• interventions across the life course to reinforce and sustain long-term behavior 
change;

Figure 4-6.eps

Conscious
Control of

Accumulation

Importance of
Physical Need

Effort to
Acquire
Energy
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Accumulate
Energy

Level of
Available
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Tendency to
Preserve
Energy

negative influence

positive influence

FIGURE 4-6 Simplified version of the causal loop obesity system map showing the interrelationships among various contribu-
tors to energy balance. The map was developed by the UK Foresight Group to understand and chart the obesity epidemic in 
order to inform a national action plan.
SOURCES: Vandenbroeck et al., 2007.
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• diverse interventions that combine focused initiatives (which impose change), 
“enablers” (which inform and facilitate change), and “amplifiers” (which 
address social norms and the cultural context);

• actions planned over time such that early initiatives build a climate for subse-
quent interventions; and

• ongoing evidence gathering, including population-level surveillance and evalua-
tion of interventions.

The Foresight Group identified as a key research challenge “the evaluation of new 
policy initiatives at all levels (process audits, behaviors and biomarkers, long-term 
health and economic outcomes)” (Jebb, 2009, p. 39). These types of causal loops 
magnify the need for new ways of evaluating and incorporating evidence not only 
from research studies, but also from the real-world experience of obesity initiatives 
undertaken not just within a particular country but around the world.

Although outcomes of systems approaches such as the Foresight Group’s causal 
loop system map appear complex, they are useful for informing practical, real-world 
intervention strategies. For example, Foresight’s Tackling Obesities: Future Choices 
Project was used to inform a cross-government strategy for England that was part of a 
sustained program to reduce obesity and support healthy weight maintenance (Cross-
Government Obesity Unit, 2010).

RELATION TO THE L.E.A.D. FRAMEWORK

The idea that evidence should be identified, evaluated, and summarized from a sys-
tems perspective is fundamental to the framework proposed in this report. A systems 
perspective broadens the traditional approach to locating, evaluating, and assem-
bling evidence (which generally limits the evidence to results of rigorous randomized 
controlled trials) to encompass evidence that reflects the complexity of the problem. 
Users of the framework are encouraged to approach every aspect of decision making 
with a comprehensive lens, considering the complex context in which programs and 
policies will be implemented and how it may affect their implementation and impact. 
A systems perspective enables the decision maker to understand interactions among 
smaller systems within the larger system and identify potential synergies or harms that 
should be explored before implementation. Creating “what if” scenarios based on sys-
tems maps can help decision makers and stakeholders think about various approaches 
and where to focus efforts, as well as potential costs; elements that are critical in the 
design of interventions or program and policy evaluations; and feedback loops that 
can be sources of evaluation data (see Chapter 6).

APPLICATION AND FUTURE DIRECTIONS

According to Hammond (2009), the most effective models for addressing the obesity 
epidemic are likely to be those that capture multiple mechanisms at multiple levels, 
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integrate micro and macro data and dynamics, account for significant heterogeneities, 
and allow for policy experimentation. To fully realize the potential application of sys-
tems theory to obesity prevention, a number of strategies will be required. First, cur-
rent and future leaders should be trained in the science and understanding of systems 
and their application to the obesity crisis. This training would include causal mapping, 
conceptualization of interventions, and computational and simulation modeling tech-
niques. The application of these methods to the obesity epidemic will be challenging—
there will be important data that are not yet available, uncertainty about a number 
of assumptions, and many key mechanisms whose inner workings are unknown 
(Hammond, 2009). In some cases, smaller systems will have to be studied indepen-
dently, perhaps with relatively homogeneous populations, before being integrated into 
a more comprehensive model. Various combinations of models can then be explored 
and tested against the same outcome data, building slowly toward a model that 
encompasses the full breadth of the system by integrating all those narrower models. 
Second, empirical research should be funded and executed using systems theory as a 
guide. Focused studies can be used to confirm and quantify relationships and to test 
their effects. Ideally, this research would be carried out in conjunction with modeling 
studies to produce the most informative data and to guide future research. Third, both 
knowledge generators and users must work collaboratively with different disciplines 
to build interdisciplinary capacity.

Caution will be necessary regarding the use of models and the need to link 
their application with empirical research. The interplay between systems theory and 
research requires high-quality experimental and quasi-experimental designs. Systems 
thinking puts researchers in a better position to ask the right questions. Research 
applications allow a systems model to make the right predictions.

In conclusion, systems thinking in public health cannot be encompassed by a 
single discipline or even a single “systems thinking” approach (e.g., system dynamics 
models). Rather, it requires interdisciplinary integration of approaches to public health 
aimed at understanding and reconciling linear and nonlinear, qualitative and quanti-
tative, and reductionistic and holistic thinking and methods to create a federation of 
systems approaches (NCI, 2007).
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5
Specifying Questions 
and Locating Evidence: 
An Expanded View

KEY MESSAGES

• The L.E.A.D. framework advocates for an expanded perspective in identifying the forms of evidence that 
may be potentially relevant to obesity prevention decisions. Evidence to inform decisions about obesity 
prevention may come from a variety of disciplines, including other areas of public health. From this 
expanded perspective, there may be multiple potential sources of and ways to gather evidence.

• The framework includes an evidence typology that helps link questions related to obesity prevention 
decisions to different methods for locating evidence.

• To obtain a broad-based pool of evidence, questions may be specified at any time during the decision-
making process and fed back to particular steps in the L.E.A.D. framework.

• Diverse methods used by different disciplines can be applied to answer a range of obesity prevention 
questions.

• Specialized research training may be required for the use of certain types of evidence.

• The process of locating evidence will reveal evidence gaps and highlight areas in which new evidence 
needs to be generated. Documenting these evidence gaps is critical for stimulating evaluation studies 
and other types of research focused on previously unexamined obesity prevention questions.

A basic premise of the L.E.A.D. framework is that good decisions should draw on a 
sound body of relevant evidence, acquired by applying a systematic process for 

locating, appraising, and compiling information relevant to a major public health issue 
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such as obesity. Evidence-based policy and practice imply that interventions aimed at 
reducing obesity or its risk in the general population are supported by the best avail-
able research evidence on their efficacy and population impact. Decision makers also 
frequently seek additional information that has direct utility within their local context. 
Such information may be related to costs, implementation, scalability, sustainability, 
and factors that could facilitate or impede the success of an obesity prevention inter-
vention. Locating useful evidence requires a clear concept of the types of information 
that may be useful for a particular purpose, as well as an awareness of where that 
information can be found.

This chapter addresses fundamental issues related to the types of evidence use-
ful for answering a range of user questions and how that evidence can be located 
and gathered (Figure 5-1). Criteria for screening evidence are also addressed as back-
ground for the discussion of evidence evaluation in Chapter 6. The chapter begins 
by presenting an evidence typology to demonstrate how particular questions can be 
addressed with various methods. It then reviews potentially useful sources of evidence. 
The chapter concludes with a discussion of considerations in gathering the evidence.

FIGURE 5-1 The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions (L.E.A.D.) framework for obesity 
prevention decision making.
NOTE: The elements of the framework addressed in this chapter are highlighted.
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SPECIFYING QUESTIONS: AN EVIDENCE TYPOLOGY FOR THE L.E.A.D. FRAMEWORK

As explained in Chapter 3, the L.E.A.D. framework is oriented to decision makers 
and researchers who are typically called upon to use evidence to make decisions that 
apply within and across different levels of a system. The system may be at the local, 
regional, or national level; it may be a health or education system, another type of 
institution, a whole community, or a subsystem of a community. Evidence needs may 
vary substantively depending on when, where, at what level, and under what condi-
tions users of the evidence operate. Differences in decision contexts are even found 
frequently within the same system. Evidence should be appropriately matched to user 
needs.

Locating a comprehensive pool of evidence useful for decision making is con-
siderably facilitated when one starts with a focused and well-formulated set of guid-
ing questions. The overall premise is that a problem is best grasped when examined 
from multiple perspectives with multiple forms of evidence, appropriately aligned 
with specific questions. Accordingly, the evidence typology of the L.E.A.D. framework 
identifies a set of guiding questions, adapting the approaches of the International 
Obesity Task Force framework and the evidence-based public health concepts outlined 
in Chapter 3 (see Figure 5-2): “Why” questions as shorthand for “Why should we 
do something about this problem in our situation?”; “What” questions as shorthand 
for “What specifically should we do about this problem?”; and “How” questions as 
shorthand for “How do we implement this information for our situation?” This typol-
ogy is detailed in the following subsections.

“Why” Questions

Locating evidence guided by “Why” questions helps decision makers characterize the 
reasons for taking action on a public health issue in their particular region or locale. 

FIGURE 5-2 Questions that guide the gathering of evidence.
Figure 5-2.eps
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Some users of the framework may be tempted to skip this step, thinking they already 
know why they need to take action on obesity. However, the committee strongly rec-
ommends this as a first step in intervention planning. Table 5-1 lists some examples of 
areas of concern addressed by “Why” questions and the corresponding evidence that 
might be gathered.

“Why” questions help decision makers assess a public health problem in their 
particular region and locale. For example, a study characterizing determinants of 
obesity in an urban area identified individual and neighborhood contexts that were 
important considerations in formulating obesity-related policies (Black and Macinko, 
2010).

To answer “Why” questions about obesity and other public health problems, 
decision makers require specific, often quantifiable evidence with which to evaluate 
the scope and severity of the problem, both in an absolute sense and relative to other 
issues requiring action. The evidence secured may help define characteristics of high-
risk populations; it may also help develop benchmarks for setting goals and tracking 
progress. In cases where decisions have already been made, this kind of information is 
frequently needed to undergird and justify those decisions.

Studies that generate this type of evidence may include sample surveys or com-
pilations of administrative data for monitoring and surveillance, population trend 
analysis, or studies of health impact, as well as studies that produce cost estimates 
and projections of future burden. For example, evidence that provides insight into 
obesity-related health care costs and lost productivity is helpful for comparing the eco-

TABLE 5-1 Areas of Concerns and Examples of Evidence Needed: “Why” Questions

Area of Concern Examples of Evidence Needed

Public health situation

• Health burden Recorded levels of illness, disease, or death related to obesity
• Frequency/incidence of 

disease or risk factor
Number of people or rate of new cases affected by obesity or obesity-related diseases

• Social or environmental 
determinants of disease 
or risk factor

Number of catchment areas that do not have a supermarket or food stores offering healthful 
foods or suitable options for physical activity and exercise

• Trends Rates of increase of obesity, obesity-related diseases, or adverse social determinants
• Health disparities Relative or absolute differences in risk among demographic groups or subgroups

Monetary and social costs

• Health care costs Estimates of public dollars currently spent on providing health care for obesity or related 
conditions 

• Other societal costs Estimates of dollars spent by or lost from the public or private sector due to consequences of 
obesity (e.g., employee absenteeism)
Estimates of other adverse outcomes associated with obesity with implications for social 
productivity
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nomic burden of obesity with that associated with other health problems (Chenoweth 
and Associates, 2009; Finkelstein et al., 2009; Wolf and Colditz, 1998). Finkelstein 
and colleagues (2009), for instance, use data from the 1998 and 2006 Medical 
Expenditure Surveys to estimate health care costs attributable to obesity for all health 
care payers. When programs are competing for funding, such an evidence pool is nec-
essary to support decisions.

“What” Questions

Locating evidence to answer “What” questions helps decision makers assess the effects 
of interventions with the potential to yield the best health outcomes and to ascertain 
the optimal conditions for obtaining those outcomes. Table 5-2 lists some examples of 
areas of concern addressed by “What” questions and the corresponding evidence that 
might be gathered.

To answer “What” questions, decision makers require evidence on the effects or 
impact of particular interventions on specific health outcomes over the short or long 

TABLE 5-2 Areas of Concerns and Examples of Evidence Needed: “What” Questions

Area of Concern Examples of Evidence Needed

Presumed mechanisms of intervention 
effects in target populations

• Intervention theory or logic Underlying assumptions (explicit or implicit) about how the intervention will 
improve health outcomes

• Causal pathways Expected direct or indirect pathways linking the intervention to the outcomes at one 
or more levels and for different demographic groups

• Multiple causal levels for multiple 
influences

Intervening or interacting influences that might facilitate or hinder the effects in 
groups at risk

Effectiveness of intervention based on 
empirical studies or simulations

• Links between intervention delivery 
and outcomes

Evidence that the intervention leads to the outcomes, including evidence of 
authentic and consistent implementation when effects were obtained 

• Comparative outcomes Effects of an intervention on the outcome in comparison with other intervention 
options or no intervention, including evidence on effects in different demographic 
groups

• Sustained effects Evidence that effects of the appropriately implemented intervention are sustained 
over time

• Contextualized effects Evidence of circumstances under which the evidence for effectiveness of the 
intervention is strongest, including evidence of other factors that influenced or 
interacted with the intervention (e.g., individual, family, community, or school 
factors)

• Unintended (unexpected) 
consequences

Positive or negative outcomes that lie outside the theory or underlying logic of the 
intervention
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term. This is a core issue in the selection of an intervention or set of interventions. 
Decision makers need to understand how interventions work to change environments 
or behavior and whether they have additional indirect effects—positive or negative. A 
key aspect of “What” questions is whether a particular intervention is sufficient alone 
or requires other interventions at the same or different levels to have any effect or the 
maximum effect.

The most informative study designs for generating evidence of impact are com-
parative experiments or approximations of experiments that allow for evaluation of 
the effects of an intervention against a comparison condition or control group. The 
control group provides a reference point for what might have occurred in the absence 
of the intervention. Without a comparison condition of some type, one cannot deter-
mine whether changes observed were actually due to the intervention or might have 
occurred anyway as a result of other influences that coincided with the intervention. 
Outcomes may be compared against those of another intervention thought to have 
no effect on the problem being studied or with an alternative intervention designed to 
address the same problem. Comparisons may be for a population overall but may also 
focus on specific subgroups, for example, to assess whether the effects of the interven-
tion and the alternative are similar in higher- versus lower-risk groups. Outcomes at 
one point in time may also be compared with outcomes assessed in the same popula-
tion previously (e.g., a historical comparison or time series approach.

Studies that generate answers to “What” questions are referred to as impact 
assessments or outcome evaluations in the evaluation literature (Fitzpatrick et al., 
2004; Rossi et al., 2004); they fall within the general category of effectiveness research 
in the social and behavioral sciences. The interventions evaluated might include pro-
grams, policies, laws, or some combination thereof operating at different levels of a 
region, community, organization, or institution. Kuo and colleagues (2009) provide 
a good example of a health impact assessment of a state law. Using published and 
unpublished data to model consumer response to point-of-purchase calorie postings at 
large chain restaurants, the authors quantify the potential impact of California’s state 
menu labeling law on population weight gain in Los Angeles County.

Additional evidence of interest for “What” questions can be obtained by study 
designs that examine multiple pathways to outcomes (various causal mechanisms with 
direct and indirect effects), ripple effects (effects of an intervention on secondary out-
comes that are linked to the main outcomes of interest), and unintended consequences 
(either positive or adverse effects that can be attributed to the intervention). For exam-
ple, Schwartz and colleagues (2009) surveyed school students in Connecticut before and 
after low-nutrition snacks were removed from their schools to address concerns about 
potential unintended adverse effects (e.g., compensatory eating); these effects were not 
found after the intervention was implemented. A similar finding was reported from 
Arkansas based on surveys conducted after the statewide body mass index (BMI) screen-
ing and related school-based obesity prevention policies were implemented (Thompson 
and Card-Higginson, 2009) (see the discussion of this initiative later in this chapter).
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“How” Questions

The potential effects of an intervention can be realized only if it is delivered appro-
priately in a particular setting. Answers to “How” questions help decision makers 
determine how to meet this need. Table 5-3 lists some examples of areas of con-
cern addressed by “How” questions and the corresponding evidence that might be 
gathered.

To answer “How” questions, decision makers require evidence about the popu-
lation, setting, and time frame at hand. Answers to “How” questions may feed back 
to “Why” and “What” questions by helping decision makers determine how plans 
and expectations should be adjusted to their context, what resources are needed to 

TABLE 5-3 Areas of Concern and Examples of Evidence Needed: “How” Questions

Area of Concern Examples of Evidence Needed 

Relevance of the intervention 
on a large scale

• Generalizability Likelihood of achieving the expected outcomes in different demographic groups and in 
different communities/regions

• Sustainability Likelihood that the intervention effect will last more than 1 to 5 years in the various groups
• Stakeholder acceptance Likelihood that the intervention be well received by the target population/community and 

program delivery personnel

Costs and benefits of large-
scale implementation

• Cost-effectiveness Costs of the intervention versus measured effects on the outcomes of interest (e.g., 
premature deaths averted, years of life saved, pounds lost) compared with other competitive 
interventions

• Cost/benefit Value of health benefits versus the costs of implementation compared with other 
competitive interventions

• Cost feasibility Costs of implementing the intervention on a communitywide scale compared with other 
competitive interventions

• Cost minimization Costs of implementing the intervention in a hospital compared with costs of implementing 
a competitive intervention in a community clinic and achieving the same outcome

• Cost utility Stakeholder preferences versus implementation costs compared with other competitive 
interventions

Political and practical 
concerns

• Implementation priorities Fit of the intervention with community or policy priorities; basis for giving this intervention 
high priority 

• Portfolio balance Fit within an overall set of interventions if considerations of feasibility, size of impact, and 
certainty of effect are combined

• Strategic planning Strategies and tactics that can be used to mount this intervention
• Potential challenges Implementation challenges that can be anticipated and evidence on how to overcome them
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obtain the theoretical or desired effects, how interventions need to be adapted, what 
training is needed by staff, and how effects can be sustained over time. Answers to 
these questions relate to such concerns as feasibility, adaptability, and robustness of 
effects in natural contexts; acceptability to various stakeholder groups; replicability; 
sustainability; and resources needed for implementation. For example, the Pathways 
obesity prevention study in American Indian Children and the HEALTHY study to 
reduce risk factors for type 2 diabetes were school-based interventions that included 
extensive, detailed qualitative and quantitative measures to track implementation in 
addition to measures used to track study outcomes (Schneider et al., 2009; Steckler 
et al., 2003; Stone et al., 2003). Likewise, Wang and colleagues (2003) estimate the 
cost-effectiveness and cost/benefit of a completed school-based obesity prevention 
program (Planet Health), taking into account the costs of implementing the program 
as well as long-term outcomes, to assess the appropriateness of using public funds for 
this type of program. This form of evidence is often used to assess generalizability to 
other populations, settings, contexts, or time frames, referred to as “translation evi-
dence” in public health and medicine.

Posing “Why,” “What,” and “How” Questions After a Policy or Program Is in Place

The above discussion addresses the types of concerns that guide information gather-
ing before an intervention is undertaken. However, not all interventions relevant to 
obesity prevention have been based on a complete evidence picture. As noted earlier 
in this report, decision makers are not waiting for the best possible evidence but are 
acting on the available evidence because of the urgency of the problem. Initiatives may 
be debated in the public policy arena and proceed if the logic for their implementa-
tion is convincing and there is sufficient stakeholder and political support, but may 
subsequently be debated or criticized. Evidence is therefore required to document an 
intervention’s implementation, specific outcomes, and further needs. This was the case 
in the Arkansas school-based child and adolescent obesity prevention initiative, whose 
components are listed in Box 5-1 (Ryan et al., 2006). These components were based 
on documentation of need and on national consensus recommendations for appropri-
ate actions. After the initiative was launched, a program of annual monitoring of its 
implementation and outcomes was established. In such cases, the conceptual frame-
work of “Why,” “What,” and “How” questions and the areas of concern identified in 
Tables 5-1 to 5-3 can readily be applied (Thompson and Card-Higginson, 2009).

Following implementation, “Why” questions used for needs assessment guide 
the gathering of information on whether the underlying situation has changed (e.g., 
using population data to quantify why an intervention is still needed or to justify 
funds that have been expended on the intervention by showing that progress has 
been made). In Arkansas, for example, standardized BMI screening data are used to 
track BMI changes and overall obesity prevalence and trends among schoolchildren 
(Thompson and Card-Higginson, 2009).
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Box 5-1 
Arkansas Framework for Combating Childhood and Adolescent Obesity, 
with National Recommendations for Action

Components of Arkansas activities

National Recommendations

U.S. 
Surgeon 
General AAP IOM

Assessment (primary data)
BMI measurement and reporting • •
 Individual BMI reports
 Subpopulation reports of obesity prevalence • •
 School and school district reports of obesity prevalence •
 Statewide report of obesity prevalence • •
Pouring contract review disclosure
School health index (CDC) in all schools
Child Health Advisory Committee • • •

Population Interventions
Professional education requirements for cafeteria workers • •
Vending machine/competitive food restrictions and elimination from 

schools
• •

Content requirements for vended/competitive foods • •
Physical activity requirements • • •
Health education requirements • • •
Local/district-level School Nutrition and Physical Activity Advisory 

Committees
• • •

Individual Interventions
Child health reports to parents • •
Continuing medical education on obesity prevention/treatment for health 

professionals
• •

Reimbursement plans for treating obesity • • •

Surveillance
Annual evaluation of Act 1220 programs (UAMS COPH) • • •
Annual statewide public school assessment of BMI • •
Public health impact assessments by HHS/ADH •

NOTE: AAP = American Academy of Pediatrics; ADH = Arkansas Department of Health; BMI = body mass index; CDC = Centers 

for Disease Control and Prevention; HHS = U.S. Department of Health and Human Services; IOM = Institute of Medicine; UAMS 

COPH = University of Arkansas for Medical Sciences College of Public Health.

SOURCE: Copyrighted and published by Project HOPE/Health Affairs as Ryan et al., 2006, “Arkansas fights fat: translating 

research into policy to combat childhood and adolescent obesity,” Health Affairs 25(4), 992-1004. The published article is 

archived and available online at www.healthaffairs.org.
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“What” questions, used to identify the effectiveness of interventions, guide the 
gathering of information on whether a specific intervention or interventions had the 
intended effects and contributed to addressing the problem in the expected manner or 
with the expected impact. In the Arkansas case, the subsequently established program 
of annual monitoring provides data that can be used to determine whether the various 
components of the initiative are resulting in improvements in the relevant school envi-
ronment or child and parent behaviors. Likewise, definitive evidence for the effects on 
obesity prevention of such initiatives as posting calorie content on chain restaurant 
menus will not be available until the interventions have been in effect for a period of 
time. In the interim, effects on consumer behavior can be modeled for defined popula-
tions based on such data as the numbers of such restaurants, sales data on menu items 
with different calorie content, the types of consumers who patronize these restaurants, 
and how chain restaurant purchases influence their caloric intake.

“How” questions, used to identify issues related to relevance and implementa-
tion, can guide the gathering of information on what actually took place when an 
intervention was undertaken. Answers to these questions can be used to inform deci-
sions about what changes might be needed going forward, to explain why the inter-
vention might not have worked as well as intended, or to understand why costs were 
higher or lower than those initially estimated. The Arkansas monitoring program, 
for example, collects data on the quality and process of implementation (Thompson 
and Card-Higginson, 2009). Likewise, the methodology used in the Assessing Cost-
Effectiveness in Obesity Study (ACE-Obesity) can help guide future decisions on 
interventions to prevent obesity in children and adolescents (Carter et al., 2009; Haby 
et al., 2006). In this study, researchers assessed absolute costs and potential cost sav-
ings to help determine the cost-effectiveness of 13 different interventions applied 
populationwide.

Applying the Evidence Typology: An Illustrative Example

In New York City, a decision was made to implement a policy requiring restaurants 
to publish calorie information on menus (Mello, 2009). “Why,” “What,” and “How” 
questions that guided, or may have guided, the search for and synthesis of evidence to 
support this broad-based policy decision are listed in Box 5-2. While the case report 
from which the questions were derived does not detail the exact decision-making pro-
cesses, the relevant types of evidence that may have been used can be inferred from 
the documentation provided.

To approach this issue by applying the L.E.A.D. framework, decision makers 
would obtain a full picture of the scope and dimensions of the obesity problem in the 
city. For example, questions 1 to 5 in Box 5-2 could help decision makers assess the 
city’s health needs comprehensively. Much of this evidence speaks to various aspects 
of the obesity prevalence issue, correlates of obesity, and relevant lifestyle factors in a 
situation-specific manner. This evidence might be collected by using archival data from 
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Box 5-2 
Applying the Evidence Typology: A Case Study of New York City’s Menu 
Labeling Policy

The Problem: “New York City is home to approximately 2 million overweight and 1 million obese adults. 
Diabetes has been diagnosed in nearly 10% of overweight adults and 18% of obese adults in the city, and 
an estimated 200,000 residents have undiagnosed diabetes. Hospitalization costs for New Yorkers with dia-
betes topped $481 million in 2003” (Mello, 2009, p. 2015).

Public Health Laws and Policy Actions to Address the Problem: Restaurants were required to 
make calorie information publicly available, posted on all menus and menu boards.

Types of Questions Decision Makers Might Ask to Grasp the Problem Comprehensively and 
Guide Evidence-Gathering Efforts:

“Why” take action?

1. What are the data on the prevalence of the problem? How widespread is the problem in different parts 
of the community and subpopulations?

2. What diseases are known to be associated with obesity, and what is the degree of association with seri-
ous diseases?

3. How many deaths result annually from diseases known to be related to obesity in New York City?
4. What is the cost burden of the city’s obesity problem on the health care system?
5. On average, what is the annual frequency of visits to food service establishments and their use by the 

typical family in New York City? How many calories and what foods are purchased?

“What” action should we take that will give us the results we want?

6. What is the evidence that different types of community interventions (e.g., public education about calo-
rie intake and obesity [which was the option chosen in New York City], community health campaigns, 
school-based programs) work in curbing the obesity problem (or a related public health problem) on a 
large scale?

“How” should we implement this action?

7. For the action chosen, what do experts tell us about the barriers to implementing a communitywide 
policy successfully? What means are effective for monitoring the policy implementation processes?

8. What is the parallel evidence on policy actions addressing other community health issues, such as 
smoking?

NOTE: This list is not intended to be exhaustive.

SOURCE: Mello, 2009.



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

Bridging the Evidence Gap in Obesity Prevention�00

hospital discharge records and/or survey data (see the previous discussion of “Why” 
questions), some of which could be used to examine relationships among relevant 
variables (e.g., caloric intake, obesity, and diabetes). Some of the evidence could be 
used in descriptive form. According to Mello (2009), this type of evidence gathering 
was actually conducted in the New York case.

Questions 6 to 8 in Box 5-2 would allow for a more complete problem assess-
ment to examine potential impacts of candidate interventions. Causal evidence on 
particular interventions is important to answer “What” questions. Additionally, paral-
lel practice evidence (that is, evidence about the effectiveness of other relevant inter-
ventions for other health or social issues) might be useful. Likewise, informed expert 
opinion could be a useful source of evidence for appraising what is likely to work 
before population-based investments are made. With limited resources, comparative 
cost evaluations might also be imperative.

A variety of sources, then, could be used to gather evidence applicable to this 
case, such as observational research, experimental and quasi-experimental studies, 
expert knowledge, and parallel evidence on the implementation of interventions. The 
next section elaborates on these sources.

POTENTIALLY USEFUL SOURCES OF EVIDENCE

Seven categories of study designs and sources of evidence may be useful for addressing 
the concerns listed in Tables 5-1 to 5-3:

• nonexperimental or observational studies,
• experimental and quasi-experimental studies,
• qualitative research and analysis,
• mixed-method studies,
• evidence synthesis methods,
• parallel evidence, and
• expert knowledge.

It is important to note that quality standards apply to all of these categories, and the 
relative value of each source depends on the decision-making context (see Chapter 6). 
Each category is discussed in turn below (see Appendix A for formal definitions and 
Appendix E for further discussion).

Nonexperimental or Observational Studies

An observational study is one in which the researcher assesses relationships among 
variables but does not manipulate an intervention or variables associated with poten-
tial outcomes. Study designs or methodologies that fall within this category include 
cross-sectional, longitudinal, or retrospective survey research or opinion polls, trend 
analysis, some types of market research, secondary analysis of existing databases, 
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cohort and case-control studies, predictive studies, archival studies, census studies, 
monitoring and surveillance studies, implementation tracking, and policy analysis. 
These designs and methodologies are helpful for answering several “Why,” “What,” 
and “How” questions that can guide the search for associated evidence. Table 5-4 
provides examples of how this type of evidence might be used. See Appendix E for a 
detailed discussion of economic cost analysis.

Cross-sectional studies, conducted at one point in time, raise the additional 
problem of identifying whether observed associations are temporal: Did a person 
become obese because of a low physical activity level, or did physical activity decline 
as weight increased, or both? Also, many cross-sectional surveys are conducted for 
general use or for specific administrative purposes and may vary in the completeness 
of coverage of relevant variables and the quality of data.

Despite these limitations, good-quality observational data are the best evidence 
sources for answering many questions of potential importance for decision making. 
They can also be useful as a source of baseline measures in populations.

Experimental and Quasi-experimental Studies

An experimental study is one in which the investigator has full control over the alloca-
tion of subjects to a preventive or treatment intervention versus a control condition, 
as well as the timing of an intervention. Randomized manipulation and assignment of 
individuals or groups to an intervention is a defining requirement of an experimen-
tal study. By contrast, a quasi-experimental study (e.g., matched cohort, regression-
discontinuity, or interrupted time series design) is often described as nonrandomized 
because the investigator lacks full control over the allocation process and timing of 
the intervention. A quasi-experimental study design often includes pre−post interven-
tion studies in which outcomes are measured both before and after the intervention is 
implemented.

Both experimental and quasi-experimental studies are potentially helpful sources 
of evidence for answering “What” questions about certain categories of interventions. 
For example, a quasi-natural experimental design was used to estimate the causal 
impact of physical education classes on overall student physical activity and weight 
(Cawley et al., 2007), and an interrupted time series design was used to evaluate 
the effectiveness of a framework designed to increase fruit and water consumption 
(Laurence et al., 2007). Table 5-5 provides examples of how this type of evidence 
might be tied to specific questions and applications.

As explained in Chapter 3, quasi-experiments are of critical importance as 
sources of evidence for obesity prevention interventions as an alternative to random-
ized controlled trials (RCTs). Experiments simply cannot be conducted with certain 
environmental or policy variables that influence obesity because they lie outside the 
control of researchers. Quasi-experimental approaches may be used for evaluating 
ongoing initiatives. See Appendix E for a detailed discussion of some commonly used 
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TABLE 5-4 Types of Observational Evidence and Examples of Their Uses

Type of Evidence Questions That Could Be Addressed Specific Applications

Quantitative Surveys, 
Longitudinal Studies, 
and Opinion Polls

Based on measurements or self-reports of height 
and weight, how many people are obese in a 
given region? (“Why” question)

A cross-sectional sample survey yielding 
descriptive data on levels of obesity using 
height and weight indicators

Going forward, do self-reported eating choices 
change in a group of adolescents exposed to 
different levels of calorie information at their 
school cafeterias? (“What” question)

A longitudinal cohort study yielding analytic 
breakdowns of teens’ eating choices 
according to menu labeling policies in their 
respective school cafeterias

Given two or more intervention options, which 
ones do stakeholders prefer? (“How” question)

A cross-sectional sample survey or poll yielding 
descriptive data on stakeholder preferences

Analysis of Existing 
Databases

Based on the health department’s data on a city 
population, what were the recorded levels of 
cardiovascular disease related to obesity in 
2007? (“Why” question)

A secondary analysis of the correlation or 
other measure of risk between levels of 
measured obesity and cardiovascular disease 
in a selected cross-sectional sample

Based on the health department’s data on 
a city population, what are the trends in 
cardiovascular disease and obesity levels from 
2005 to 2010? (“Why” question)

A trend analysis comparing data for 2005 
and 2010 for the percent of people with 
cardiovascular disease and the percent of 
people with obesity

Based on the health department’s data on a city 
population, what are the past lifestyle correlates 
of cardiovascular disease in obese and nonobese 
adults in 2007? (“Why” question)

A retrospective, case-control analysis of the 
relationship between past lifestyle factors 
and cardiovascular disease in obese and 
nonobese adults

Compared with another intervention, what are the 
costs for implementing and operating a school-
based program districtwide, based on data from 
pilot or single-site studies? (“How” question)

A cost-feasibility analysis using preexisting 
budget and accounting databases

What combination of factors maximally predicts 
stakeholder preferences with regard to program 
participation and use? (“How” question)

A projection analysis using preexisting 
databases on stakeholder preferences, 
participation, and program management

What level of sales taxes or excise taxes on 
sugar-sweetened beverages directly results in 
decreased consumption of these beverages in a 
state by 50%? (“What” question)

A modeling study in which data on price 
elasticity, together with data on patterns of 
sales and consumption of these beverages, 
are used to estimate the effective level of 
taxation to decrease consumer consumption 
by 50%

Which neighborhoods have the highest rates 
of childhood obesity, and what other 
characteristics of these neighborhoods might 
influence these rates? (“Why” question)

A geographic mapping study in which the 
locations of food stores and outdoor 
recreational facilities are plotted 
by neighborhoods or zones around 
neighborhoods alongside area data on child 
obesity prevalence

What would be the potential reach of a policy 
to require calorie labeling on menus of chain 
restaurants? (“How” question)

Analysis of administrative data on food retail 
establishment locations and customer sales 
for the types of restaurants that would fall 
under the policy
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TABLE 5-5 Types of Experimental and Quasi-Experimental Evidence and Examples of Their Uses

Type of Evidence Questions That Could Be Addressed Specific Applications

Randomized 
Controlled Trial 
(RCT)

Compared with another intervention, are the 
obesity outcomes better for individuals 
assigned at random to receive this 
intervention than for those assigned not to 
receive the intervention? (“What” question)

A randomized controlled trial of a manipulated 
nutrition program in two groups of obese 
adults who were placed in the program based 
on a coin flip (The random assignment usually 
balances individual characteristics across those 
who receive or do not receive the program so 
that the result can be interpreted as “all other 
things being equal”; some statistical controls 
may be required.)

Quasi-experimental 
Study

Compared with another intervention, are 
the obesity outcomes better with this 
intervention when administered to adults in 
two similar communities? (“What” question)

A matched-cohort study design comparing obesity 
outcomes of a manipulated nutrition program 
in two communities (The two communities 
are the groups that are matched on relevant 
characteristics; other potential influences 
on intervention outcomes are statistically 
controlled.)

Using ongoing obesity measures as control data 
in a group of children, is body mass reduced 
when this intervention is administered in 
alternating cycles? (“What” question)

An interrupted time series study tracking changes 
in obesity outcomes over time when a nutrition 
program is administered periodically

quasi-experimental approaches in other fields that are recommended for increased 
emphasis in research on obesity prevention.

Qualitative Research

Qualitative research evidence is typically derived from documentary sources, field 
observations, interviews, and open-ended verbal interactions between participants and 
researchers. Examples of studies that fall within this category include logic modeling 
or program theory analysis, ethnographic studies, focus group or key informant inter-
views, content or documentary analysis, case studies, some intervention process deliv-
ery and implementation monitoring, and evaluability assessments of programs and 
interventions. Qualitative research approaches give researchers the ability to assess 
perceptions of respondents at a much richer level than is possible using questionnaires 
with fixed responses.

Qualitative methods employ emergent designs (not preset, as in quantitative 
methods) and contextualized understandings of phenomena. Those investigating an 
intervention will want in-depth information on how people interact with the interven-
tion and with different variables in that context. Questions and data-gathering tech-
niques may be expanded or modified as data are collected. This type of research may 
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be helpful in answering all three types of questions; Table 5-6 provides examples illus-
trating how this type of evidence can address “What” and “How” questions.

Limitations of qualitative methods lie in the subjectivity they introduce by mak-
ing the researcher an instrument of the research process and the difficulty of bringing 
closure to open-ended forms of inquiry. There are well-developed conventions for add-
ing rigor to qualitative inquiry, such as triangulation, convergent validation, and inter-
nal and external criticism (see Chapter 6).

Mixed-Method Studies

Mixed-method studies employ methodologies drawn from a variety of disciplines, 
including both qualitative and quantitative data gathering and analysis methods. 
Studies may combine extensive descriptions of context and the experiences of program 
participants with standardized assessments of changes in institutional, environmental, 
or individual behavior−related variables. The realization that these types of data are 
complementary has increased interest in the use of such studies in the public health 
arena. Examples of mixed-method studies include surveys and interviews combined 
with RCTs, interviews combined with interrupted time series analysis, policy-related 
content analysis combined with focus group interviews, health impact analysis using 
archival databases and surveys, economic analysis using archival databases and sur-
veys, systems mapping based on a review of the literature, simulation studies, and 
mixed-method evidence synthesis techniques (discussed in the next section). Roux and 
colleagues (2008) use a combination of a systematic review of disease burden and 
data from clinical trials, population-based surveys, and other published literature to 
assess the cost-effectiveness of community-based physical activity interventions asso-
ciated with disease incidence. This type of research is particularly helpful in answer-
ing “What” questions. Mixed-method studies may also help in garnering evidence to 

TABLE 5-6 Types of Qualitative Evidence and Examples of Their Uses

Type of Evidence Questions That Can Be Addressed Specific Applications

Logic Modeling or 
Program Theory 
Analysis

What are the underlying assumptions about 
how an intervention will improve health 
outcomes? What are the expected causal 
pathways? What intervening factors in the 
larger system and community are likely to 
affect outcomes? (“What” questions)

A content analysis and systematic review of 
documents and literature relevant to an 
intervention to develop a logic model or causal 
path diagram

Process Delivery 
and Implementation 
Monitoring

What features of program implementation are 
associated with the maximum effect of this 
program? (“What” question)

What are the documented barriers to 
implementation of this intervention, and how 
have they been overcome? (“How” question)

A qualitative focus group interview of program 
delivery personnel from an effective program
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address “Why” and “How” questions. For example, Manning and colleagues (1991) 
assess the economic costs of poor health behaviors, including a sedentary lifestyle. 
This information can be helpful in addressing why something should be done to 
increase the level of physical activity in a community. Using data from the National 
Health Interview Survey and the RAND Health Insurance Experiment, the authors 
employ an incidence-based approach to determine the lifetime costs of a sedentary life-
style. Table 5-7 provides examples of the uses of this type of evidence.

Evidence Synthesis Methods

Evidence synthesis methods encompass systematic reviews, and meta-analyses of 
experimental and/or quasi-experimental studies, syntheses of qualitative research, and 
mixed-method evidence syntheses. Evidence synthesis is particularly useful in answer-
ing “What” questions, but may also be useful for assembling information to address 
“Why” and “How” questions. Table 5-8 provides examples of how this type of evi-
dence might be used.

Systematic Reviews

The literature on evidence synthesis distinguishes between primary studies, or indi-
vidual studies presenting original data, and systematic reviews, or organized summa-
ries of a body of research that addresses a focused question using methods intended 
to reduce the likelihood of bias. Traditional methods of evidence synthesis (in the 
evidence-based medicine tradition) have relied heavily on quantitative methods, such 
as meta-analysis, to generate summaries of research-based evidence (see Hunt, 1997; 
Smith and Glass, 1977). Several systematic reviews relevant to obesity prevention are 
listed in Appendix C. Some of the limitations of this type of evidence synthesis when 
applied to public health issues are discussed in Chapter 3.

TABLE 5-7 Types of Mixed-Method Evidence and Examples of Their Uses

Type of Evidence Questions That Can Be Addressed Specific Applications

Surveys Combined 
with Randomized 
Controlled Trial 
(RCT)

What self-reported individual-, family-, and 
community-level factors moderate effects 
on obesity outcomes when an intervention 
is randomly assigned to one of two adult 
groups? (“What” question)

A randomized controlled trial of a manipulated 
nutrition program using two groups of obese 
adults, with survey-based data of individual-, 
family-, and community-level factors analyzed 
as potential moderators of outcomes

Qualitative Analysis 
Combined with 
Quasi-experimental 
Study

Is there qualitative evidence to show that an 
intervention was implemented as intended 
when outcomes improved in a time series 
analysis? How consistently and authentically 
was the intervention implemented when 
effects were obtained? (“What” questions)

A content analysis of food logs, menus, and meal 
plans combined with an interrupted time series 
study tracking changes in obesity outcomes 
when a nutrition program is implemented 
periodically
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Meta-Analyses

Meta-analysis is a statistical procedure that pools results from a sample of preexisting 
experimental/quasi-experimental studies to derive a single effect size. Effect size is a 
quantitative index expressing the difference between the treatment and control group 
means in standard deviation units. Studies are selected on the basis of some preset cri-
teria, typically a common question about an intervention or therapeutic procedure, a 
defined target population, and common outcomes of interest.

The chief difficulty with applying meta-analysis is that the number of available 
studies on a given topic is usually rather small. This difficulty forces researchers to 
use a backwards logic in justifying the procedure—to start with a selected sample of 
studies and then imagine a hypothetical population in which the studies belong. Given 
this scenario, assumptions can never be properly tested; Glass (2000) finds this logic 
to be untenable today. Further, the studies selected typically vary in the effects they 
show, from positive to negative. Technical advances now make it possible to improve 
the analysis, for example, by testing for and statistically ruling out heterogeneity in the 
sample (Cooper and Hedges, 1994). However, Glass (2000) finds these added proce-
dures to be problematic, as further assumptions need to be made that are both untest-
able and, often, not defensible.

The most important limitation, according to Glass (2000), is that the meta-
analysis is guided by a very limiting question: On average, is the (intervention) effec-
tive? The procedure cannot address questions about differential effects of an interven-
tion, reducing findings across studies to an average that frequently removes the most 
important information about the intervention. It is this loss of information through 
averaging that Glass now finds regrettable. His current view is that the standard 
guiding question in meta-analysis needs to be replaced with deeper and broader ques-
tions, such as “What type of therapy, with what type of client, produces what kind of 

TABLE 5-8 Types of Evidence Synthesis Methods and Examples of Their Uses

Type of Evidence Questions That Can Be Addressed Specific Applications

Systematic Reviews: 
Experimental and/or 
Quasi-experimental 
Studies

Based on formal syntheses of experimental 
or quasi-experimental research, what is 
the evidence on the effectiveness of this 
intervention? (“What” question)

A systematic review of effects of mandatory 
school exercise programs on childhood obesity 
levels

Meta-analyses: 
Experimental and/or 
Quasi-experimental 
Studies

Based on meta-analysis of effects from 
experimental or quasi-experimental research, 
what is the evidence on the effectiveness of 
this intervention? (“What” question)

A meta-analysis to estimate the average effect on 
childhood obesity levels found in eligible studies 
of mandatory school exercise programs 

Mixed-Method 
Syntheses: 
Stakeholder Studies

Based on a formal summary of results, what 
are the facilitators of and barriers to 
implementation of this intervention in light of 
stakeholder perspectives? (“What” question)

A “realist” review using mixed-method analysis 
of stakeholder participation studies (drawing on 
the realist philosophy of science)
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effect?” (Glass, 2000). Looking to the future, he suggests that “meta-analysis needs 
to be replaced by archives of raw data that permit the construction of complex data 
landscapes that depict the relationships among independent, dependent and mediating 
variables” (Glass, 2000).

Syntheses of Qualitative Research

Despite some initial controversy, a place for the inclusion of qualitative research in 
systematic reviews and evidence syntheses was established in medicine in 2001 in an 
editorial in the British Medical Journal (Dixon-Woods and Fitzpatrick, 2001). Citing 
Cochrane reviews that could have benefited from the use of qualitative research to 
assess how children and adolescents with cancer communicate about their disease, the 
editors called for expanded inclusion criteria incorporating relevant types of qualita-
tive evidence to answer complex questions involving social variables and outcomes. 
At the same time, they cautioned evidence users about the need for rigor in identifying 
and appraising the quality of research evidence. The methodological challenges of dis-
tilling information from qualitative studies—frequently representing diverse theoreti-
cal, disciplinary, and analytic perspectives—into secondary summaries should not be 
underestimated (Dixon-Woods et al., 2001).

Likewise, Bower and Scambler (2007) demonstrate the relevance and utility 
of qualitative data in expanding the scope of evidence-based practice in dental pub-
lic health. In their view, methods should be aligned with questions asked (see also 
Petticrew and Roberts, 2003).

Mixed-Method Evidence Synthesis

Qualitative and quantitative methods play complementary but contrasting roles in 
facilitating different types of inquiry aimed at better understanding practice-related 
phenomena (Bower and Scambler, 2007, p. 161). Traditional quantitative methods 
address questions about the prevalence of a disease or disorder, the statistical signifi-
cance of an effect, the strongest predictors of a condition, program, or policy impact, 
or cost considerations in numerical terms. In contrast, qualitative methods help 
researchers ask questions about the nature, content, process or meaning of a particu-
lar process or outcome. Mixed-method approaches are suitable when questions cross 
these boundaries. One example in Bower and Scambler (2007) deals with examining 
the impact of advertisements on dental care and prevention of caries. In this case, 
social and personal factors outside an intervention, documented using both quantita-
tive and qualitative methods, were found to mediate health-seeking behaviors of indi-
viduals and affected the expected outcomes.

Newer methods for synthesis of findings from qualitative studies and evidence 
from trials or other quantitative studies are now available in the fields of obesity 
prevention (Connelly et al., 2007; Thomas et al., 2004), medicine (Barbour and 
Barbour, 2003; Dixon-Woods et al., 2001), nursing (McInnes and Chambers, 2008; 
McNaughton, 2000), and public health. Following is an example that shows how evi-
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dence screening and data compilation and analysis can be approached by synthesizing 
diverse types and sources of evidence.

In a mixed-method synthesis of evidence, Connelly and colleagues (2007) 
combined a systematic review of eligible quantitative trials with qualitative content 
analysis of descriptive data on interventions, as reported in the studies. Because the 
approach relies on the realist philosophy of science that examines causal pathways 
while acknowledging social realities (as opposed to the logical-positivistic philoso-
phy of traditional laboratory science), this approach to evidence synthesis has been 
referred to as a “realist review.” The topic was prevention of childhood obesity and 
overweight. The authors began with a search of four electronic databases (includ-
ing MEDLINE and PsychInfo) and applied published criteria to screen studies for 
quality and inclusion (e.g., execution of random assignment or other controls in 
study designs, sample size, lack of subject attrition, measurement validity and reli-
ability, treatment duration and fidelity). This procedure initially identified 30 RCTs 
or controlled trials. Trials were included if they had a measured index of adiposity 
(the outcome), a population aged 0-18, and a 12-week follow-up to treatment. Blind 
to the study outcomes, the authors then sorted the studies into two categories based 
on a systematic content analysis of the intervention descriptions provided, using an 
“intensity of physical activity” indicator. This procedure allowed them to qualitatively 
separate “compulsory” from “voluntary” activity interventions. The authors then 
proceeded with the evidence synthesis, summarizing effects found across studies by 
group. Their conclusions showed that while nutrition education, skills training, and 
physical education were not effective in controlling childhood obesity, compulsory 
rather than voluntary physical activity was. Notably, the effects were not evident with 
the undifferentiated physical activity indicator in the overall sample. According to the 
authors, their rational, realist review permitted them to link the physical activity type 
causally with decreases in overweight and obesity.

Parallel Evidence

Parallel practice evidence is an indirect form of research evidence. Evidence of the 
effectiveness of an intervention in addressing another public health issue using similar 
strategies—such as the role of social marketing, curriculum programs, or financial fac-
tors in reducing smoking, speeding, or sun exposure—may have implications for an 
obesity-related outcome such as dietary intake. Here, the characteristics of the origi-
nal research or evaluation reports, such as how the evidence was generated, whether 
the work was peer-reviewed, where the work is published, and the credentials of the 
author(s), help determine the quality of the evidence (Swinburn et al., 2005). Should 
such data be available in the form of a compiled policy brief or legal brief, again 
the quality of the evidence should be carefully evaluated based on the original data 
sources. Ideally, information about quality assessment would be incorporated into 
the report, with an explanation of the criteria used and a clear statement of the study 
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limitations. This does not preclude checking original sources where feasible, but helps 
in judging the credibility of secondary sources. In general, one should also always rule 
out any conflicts of interest in secondary compilations of evidence. Parallel evidence is 
particularly helpful in answering “What” and “How” questions. Table 5-9 provides 
examples of how this type of evidence might be used. Also see Chapter 2 for examples 
of parallel evidence, including activities surrounding tobacco and alcohol use and 
HIV/AIDS.

Expert Knowledge

Expert knowledge includes the views of professionals with expertise in a particular 
field of practice or inquiry, such as clinical practice or research methodology. Expert 
opinion may refer to one person’s views or to the consensus view of a group of 
experts. Consensus views are sometimes based on systematic reviews or other forms of 
evidence synthesis but still require interpretation or judgment about the evidence that 
is collected, and may require drawing conclusions in the absence of any or enough 
relevant evidence. Expert consensus and expert opinion should be appraised based 
on the credentials and experience of the experts involved, supporting documentation, 
the transparency and rigor of the consensus process, and ruling out of any conflicts 

TABLE 5-9 Types of Parallel Evidence and Examples of Their Uses

Type of Evidence Questions That Can Be Addressed Specific Applications

Research Evidence 
on Effects of Parallel 
Interventions

Given the existing evidence on the effectiveness of 
tobacco and alcohol taxes, would soda taxes be 
similarly effective in reducing obesity on a large 
scale? (“What” question)

Intervention impact or effectiveness studies 
showing that strategies to influence public 
behaviors work

Parallel Research on 
Legal Issues

Given the constitutional issues involved in restricting 
free speech, what grounds have been used to justify 
controls on advertising? (“What” question)

Content analysis of relevant cases to identify 
arguments that have been advanced for 
and against such restrictions and how 
these arguments have been resolved

Parallel Research 
on Implementation 
Process or Policy 
Development

Given that eating and physical activity are individual 
behaviors but are affected by policies and 
programs in the broader community, what are 
some precedents for environmental and policy 
approaches that impact personal behavior, and 
how were they achieved and justified? (“What” 
question)

Case studies of effects of populationwide 
interventions on nutrition, physical 
activity, obesity, or cardiovascular disease 
or obesity in other countriesa

Given that obesity is a populationwide problem for 
which many of the drivers are a part of the social 
fabric, what can be learned from approaches used 
in other public health efforts of similar scope and 
complexity? (“How” question)

Retrospective case analysis of successes 
related to other complex public health 
issues that have been addressed by 
policies that have led to social changea

 a See Economos et al., 2001; Eriksen, 2005; Kersh and Morone, 2002.
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of interest. For example, participation and selection processes for committees that 
generate reports such as the Guide to Community Preventive Services (http://www.
thecommunityguide.org/) or Common Community Measures for Obesity Prevention 
(http://www.activelivingresearch.org/node/11698) are highly rigorous and systematic. 
Expert knowledge is particularly helpful in answering “What” or “How” questions, 
although consensus reports usually also include a rationale for why action is needed. 
Examples of this type of evidence include national committee reports based on delib-
erative processes; guidelines from national associations, health foundations, and com-
mitted practitioners or health professional organizations; and other expert statements. 
Table 5-10 provides examples of this type of evidence and how it might be used. Also 
see Chapter 7 for further discussion of the use of expert opinion and experience.

GATHERING THE EVIDENCE

Locating evidence from the expanded perspective proposed by the committee requires 
access to a broad base of resources that extends beyond research journals. Databases 
used by researchers and decision makers and their intermediaries typically incorporate 

TABLE 5-10 Types of Expert Knowledge and Examples of Their Uses

Type of Evidence Questions That Can Be Addressed Specific Applications

National Committee Reports 
Based on a Deliberative 
Process

In view of present and potential human 
and monetary costs of treating 
current levels of obesity or obesity-
related diseases, what types of 
actions are recommended within and 
outside of the health care system? 
(“What” question)

Reasoned and formal analysis by a committee 
of established experts, such as a report by a 
committee convened by the public or private 
sector with established bias and conflict-of-
interest procedures

Guidelines from National 
Associations, Health 
Foundations, and Committed 
Practitioner or Health 
Professional Organizations

Given the availability of effective 
measures to treat high blood 
pressure, what steps are needed to 
improve levels of blood pressure 
control in the population at large? 
(“What” question)

Public statements of consensus by a committee 
of established professionals and practitioners

Other Expert Statements How does this intervention fit with 
community politics or national policy 
priorities? On what basis should 
it be given high priority? (“How” 
questions)

The considered opinion of experts in a particular 
field or practitioners, leaders, stakeholders, 
and policy makers able to make informed 
judgments on implementation issues and 
having local or governmental expertise (e.g., 
doctors, lawyers, nutritionists, scientists, 
or academics able to interpret the scientific 
literature or specialized forms of data, such as 
legal evidence)
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data, studies, or reports from numerous disciplines but may still miss many potentially 
useful sources, such as compilations from economics, education, business, and law 
and information from newspapers, government documents, and reports of community 
agencies and programs. Appendix D provides guidance on where to gather evidence. 
This aspect of the process is presumed to rely primarily on electronic databases. Some 
relevant databases are in the public domain or accessible in public facilities; others 
require subscriptions or access through institutions such as university libraries. The 
search process generally involves identification of a set of key concepts and terms 
that can be used as probes in these databases. A preliminary screening of titles and 
abstracts of identified items for relevance is followed by detailed examination of items 
selected for potential use. Some types of evidence can be readily identified and evalu-
ated by lay persons or professionals without scientific expertise. Examples include 
program descriptions, news reports, “report cards,” and other compilations or analy-
ses intended for direct use by lay audiences or nonresearchers. However, identifying 
and sifting through research studies requires academic or scientific expertise.

Awareness of the wide array of evidence sources and potentially relevant con-
tent areas is critical for full implementation of the L.E.A.D. framework. The value 
of electronic databases is in providing easily searchable centralized compilations of 
information within specific fields of knowledge. Unfortunately, however, although 
some databases overlap and some provisions exist for searching multiple databases 
simultaneously, there are gaps related to boundaries between disciplines. For example, 
those searching biomedical or health databases may encounter a limited amount of 
information from management science, law, public policy, marketing, education, com-
munications, or anthropology—although all of these fields include both content and 
methodologies that are relevant to aspects of obesity prevention and public health in 
general. Also of potential relevance are electronic compilations of newspaper articles, 
program reports and evaluations, scientific and technical reports, and public surveys 
that are not available in academic journals. The listing in Appendix D includes data-
bases for these sources as well as the academic literature.

Evidence sources should be evaluated to determine their degree of relevance to 
the user’s question and context based on the nature of the outcomes for which the evi-
dence is informative. Evidence quality should be judged by standards appropriate to 
that type of evidence. The evidence evaluation step in the L.E.A.D. framework is dis-
cussed in Chapter 6. Evidence gaps will be identified in this process and in some cases 
may predominate. That is, the available evidence—even when broadly sought—may 
not address decision makers’ questions because no studies relevant to the issue or to 
the potential setting have been done, or because important studies do not report key 
details needed to fully interpret and apply the results from a practical perspective. 
Transmitting information about what evidence is not available to researchers is criti-
cal to the process of generating evidence to fill these gaps. Approaches to using actual 
ongoing policy and programmatic initiatives as the basis for generating evidence are 
discussed in Chapter 8.
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6
Evaluating Evidence

KEY MESSAGES

• What constitutes the best-quality evidence varies with the question being asked, which should be 
aligned with user needs and interests.

• Evidence should be evaluated against outcomes that may be short-term, intermediate, or long-term. 
These outcomes may be related to systems considerations (see Chapter 4) and not directly to the 
 problem of interest.

• In evaluating the evidence for an intervention, both the level of certainty of the causal relationship 
between the intervention and its observed outcomes and the generalizability of the evidence to other 
individuals, settings, contexts, and time frames should be considered.

• The quality of each type of evidence needed to answer a particular question should be evaluated accord-
ing to established criteria for that type of evidence.

• Evaluating the evidence gathered to address a particular population-level health problem will help iden-
tify gaps in knowledge that require further research.

The previous chapter describes an expanded perspective on the types of evidence that 
can be used in decision making for interventions addressing obesity and other com-

plex, systems-level population health problems. It presents a detailed typology of evi-
dence that goes beyond the traditional simple evidence hierarchies that have been used 
in clinical practice and less complex public health interventions. This chapter focuses on 
the question of how one judges the quality of different types of evidence in making deci-
sions about what interventions to undertake. The question is an important one not only 
because many of the interventions required to address obesity are complex, but also 
because the available evidence for such interventions comes from studies and program 
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evaluations that often are purposely excluded from systematic reviews and practice 
guidelines, in which studies are selected on the basis of the conventional hierarchies.

In the L.E.A.D. framework (Figure 6-1), one begins with a practical question 
to be answered rather than a theory to be tested or a particular study design (Green 
and Kreuter, 2005; Sackett and Wennberg, 1997). A decision maker, say, a busy health 
department director or staff member, will have recognized a certain problem or oppor-
tunity and asked, “What should I do?” or “What is our status on this issue?” Either 
of these questions may be of interest only to this decision maker for the particular 
social, cultural, political, economic, and physical context in which he/she works, and 
the answer may have limited generalizability. This lack of generalizability may lead 
some in the academic community to value such evidence less than that from random-
ized controlled trials (RCTs). However, data that are contextually relevant to one set-
ting are often more, not less, relevant and useful to decision makers in other settings 
than highly controlled trial data drawn from unrepresentative samples of unrepresen-
tative populations, with highly trained personnel conducting the interventions under 
tightly supervised protocols (see Chapter 3 for further discussion).

Figure 6-1.eps
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FIGURE 6-1 The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions (L.E.A.D.) framework for obesity 
prevention decision making.
NOTE: The element of the framework addressed in this chapter is highlighted.
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The types of evidence that are used in local decision making, including the 
policy process, extend beyond research to encompass politics, economics, stakeholder 
ideas and interests, and general knowledge and information (see Chapter 3), and the 
decision maker needs to take a practical approach to incorporating this evidence into 
real-life challenges. Working from this expanded view of what constitutes relevant evi-
dence and where to find it (Chapter 5), this chapter describes an approach for evaluat-
ing these different types of evidence that is dependent on the question being asked and 
the context in which it arises.

Before proceeding, it is worth emphasizing that the L.E.A.D. framework is use-
ful not only for decision makers and their intermediaries but also for those who gener-
ate evidence (e.g., scientists, researchers, funders, publishers), a point captured by the 
phrase “opportunities to generate evidence” surrounding the steps in the framework 
(Figure 6-1). In fact, a key premise of the L.E.A.D. framework is that research gen-
erators need to give higher priority to the needs of decision makers in their research 
designs and data collection efforts. To this end, the use of the framework and the 
evaluation of evidence in the appropriate context will identify gaps in knowledge that 
require further investigation and research.

This chapter begins by reviewing several key aspects of the evaluation of evi-
dence: the importance of the user perspective, the need to identify appropriate out-
comes, and the essential role of generalizability and contextual considerations. After 
summarizing existing approaches to evaluating the quality of evidence, the chapter 
describes the general approach proposed by the committee. Finally, the chapter 
addresses the issue of the trade-offs that have to be made when the available evidence 
has limitations for answering the question(s) at hand—a particular concern for those 
who must make decisions about complex, multilevel public health interventions such 
as obesity prevention.

A USER’S PERSPECTIVE

The approach of “horses for courses” (Petticrew and Roberts, 2003) emphasizes that 
what constitutes best evidence varies with the question being addressed and that there 
is no value in forcing the same type of evidence to fit all uses. Once the question being 
asked is clear, users of the L.E.A.D. framework must either search for or generate (see 
Chapter 8) the kinds of evidence that will be helpful in answering that question. The 
next chapter describes how to assemble the evidence to inform decisions. For situa-
tions in which the evidence is inadequate, incomplete, and/or inconsistent, this chapter 
suggests ways to blend the best available evidence with less formal sources that can 
bring tacit knowledge and the experience of professionals and other stakeholders to 
bear.

A large number of individual questions can, of course, be raised by those under-
taking efforts to address obesity or other complex public health challenges. Petticrew 
and Roberts (2003) place such questions into eight broad categories: effectiveness 
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(Does this work?), process of delivery (How does it work?), salience (Does it matter?), 
safety (Will it do more good than harm?), acceptability (Will people be willing to use 
the intervention?), cost-effectiveness (Is it worth buying this service?), appropriateness 
(Is this the right service/intervention for this group?), and satisfaction (Are stakehold-
ers satisfied with the service?). To this categorization the committee has added such 
questions as How many and which people are affected? and What is the seriousness of 
the problem? In Chapter 5, the committee adopts this approach but places these ques-
tions in the broad categories of “Why,” “What,” and “How” and gives a number of 
examples for each category (Tables 5-1 through 5-3).

Certain types of evidence derived from various study designs could be used to 
answer some of these questions but not others (Flay et al., 2005). For example, to 
ascertain the prevalence and severity of a condition and thus the population burden, 
one needs survey or other surveillance data, not an RCT. To ascertain efficacy, effec-
tiveness, or cost-effectiveness, an RCT may be the best design. To understand how 
an intervention works, qualitative designs may be the most valuable and appropriate 
(MacKinnon, 2008). To assess the organizational adoption and practitioner implemen-
tation and maintenance of a practice, longitudinal studies of organizational policies 
and their implementation and enforcement (i.e., studies of quality improvement) may 
be needed.

As discussed in previous chapters, to assess interventions designed to control 
obesity at the community level or in real-world settings, RCTs may not be feasible or 
even possible, and other types of evidence are more appropriate (Mercer et al., 2007; 
Sanson-Fisher et al., 2007; Swinburn et al., 2005). To apply the terminology adopted 
for this report (Chapter 5) (Rychetnik et al., 2004), for “Why” (e.g., burden of obe-
sity) or in some cases “How” (e.g., translation of an intervention) questions, RCTs 
are not the appropriate study design. The same may be true even for some “What” 
questions (e.g., effectiveness of an intervention) that lend themselves more to formal 
intervention studies.

Also as discussed in previous chapters, decision makers need to recognize the 
interrelated nature of factors having an impact on the desired outcome of complex 
public health interventions. They should view an intervention in the context in which 
it will be implemented, taking a systems perspective (see Chapter 4). Such a perspec-
tive, which evolved from an appreciation of the importance of effectiveness in real-
world conditions or natural settings (Flay, 1986), is clearly needed when decision 
makers evaluate generalizability, as well as level of certainty, in judging the quality of 
evidence (Green and Glasgow, 2006; Rychetik et al., 2004; Swinburn et al., 2005).

IDENTIFICATION OF APPROPRIATE OUTCOMES

Appropriate outcomes may be multiple and may be short-term, intermediate, or long-
term in nature. Regardless, they should be aligned with user needs and interests. For 
policy makers, for example, the outcomes of interest may be those for which they 
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will be held accountable, which may or may not be directly related to reductions in 
obesity. In a political context, policy makers may want to know how voters will react, 
how parents will react, what the costs will be, or whether the ranking of the city or 
state on body mass index (BMI) levels will change. Health plan directors may want 
evidence of comparative effectiveness (i.e., comparing the benefits and harms of a 
competitive intervention in real-world settings) to make decisions on coverage. In any 
situation with multiple outcomes, which is the usual case, trade-offs may have to be 
made between these outcomes. For example, an outcome may be cost-effective but not 
politically popular or feasible. Further discussion of trade-offs can be found later in 
the chapter.

Logic models are helpful in defining appropriate evaluation outcomes and pro-
viding a framework for evaluation. For a long-term outcome, a logic model is use-
ful in defining the short-term and intermediate steps that will lead to that outcome. 
Outcomes can be goals related to the health of the population (e.g., reduced mortal-
ity from diabetes), structural change (e.g., establishment of a new recreation center), 
a new policy (e.g., access to fresh fruits and vegetables in a Special Supplemental 
Nutrition Program for Women, Infants, and Children [WIC] program), or others. A 
recent report by the Institute of Medicine (IOM) (2007) introduces a general logic 
model for evaluating obesity prevention interventions (for children) (see Chapter 2, 
Figure 2-2) and applies it specifically to distinct end users, such as government and 
industry (see Figures 6-2 and 6-3, respectively). This model takes into account the 

Figure 6-2.eps
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FIGURE 6-2 Evaluation framework for government efforts to support capacity development for preventing childhood obesity.
SOURCE: IOM, 2007.
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interconnected factors that influence the potential impact of an intervention. It facili-
tates the identification of resources (e.g., funding), strategies and actions (e.g., educa-
tion, programs), outcomes (e.g., environmental, health), and other cross-cutting fac-
tors (e.g., age, culture, psychosocial status) that are important to obesity prevention 
for particular users.

GENERALIZABILITY AND CONTEXTUAL CONSIDERATIONS

Existing standards of evidence formulate the issue of generalizability in terms of 
efficacy, effectiveness, and readiness for dissemination (Flay et al., 2005). From this 
perspective, among the questions to be answered in evaluating whether studies are 
more or less useful as a source of evidence are the following: How representative were 
the setting, population, and circumstances in which the studies were conducted? Can 
the evidence from a study or group of studies be generalized to the multiple settings, 
populations, and contexts in which the evidence would be applied? Are the interven-
tions studied affordable and scalable in the wide variety of settings where they might 

FIGURE 6-3 Evaluation framework for industry efforts to develop low-calorie and nutrient-dense beverages and promote their 
consumption by children and youth.
SOURCE: IOM, 2007.

Leadership and
Commitment
• Companies, retailers,
and trade associations
commit to supporting and
sustaining health
promotion and childhood
obesity prevention
initiatives.

Strategic Planning
• Strategic plans of
companies reflect a
substantial shift to
promote the growth of
healthier beverage
product portfolios.

Programs and
Policies
• Develop, implement, and
coordinate policies within
and across companies to
support healthier
beverage product
portfolios.

Marketing and
Promotion
• Develop and implement
responsible advertising
and marketing guidelines
across multiple media.

Education
• Implement educational
materials, product labeling,
icons or logos, and health
claims in packaging and
marketing.

Collaboration and
Coalitions
• Involvement in public–
private partnerships for
childhood obesity
prevention and health
promotion initiatives.

Government
INDUSTRY
Communities
Schools
Home

Health
Outcomes

Reduce BMI
Levels in
the
Population

Reduce
Obesity
Prevalence

Reduce
Obesity-
Related
Morbidity

Adequate Funding
• Companies dedicate
substantial resources  to
develop and promote
affordable low-calorie and
nutrient-dense products in
calorie-controlled portions
and serving sizes.

Structural
Outcomes
• Increase company
sales and profits for
low-calorie and non-
calorie beverages.
•  Increase
company use of
product icons and
labeling to promote
healthier
beverages.

Environmental
Outcomes
• Increase
availability and
affordability of
beverage products
in smaller
containers in retail
outlets, restaurants,
and schools.

Cognitive,
Social, and
Behavioral
Outcomes
• Increase
consumer use of
company icons
to identify
healthier
beverages.
• Increase
consumer
purchases and
consumption of
healthier
beverages.
• Reduce calorie
intake and total
added sugars in
children’s diets
associated with
sugar-sweetened
beverages.

SECTORS STRATEGIES
AND ACTIONS

OUTCOMESRESOURCES AND INPUTS

Cross-cutting Factors



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

���Evaluating Evidence

be needed, given the resources and personnel available in those settings? For decision 
makers, the generalizability of evidence is what they might refer to as “relevance”: Is 
the evidence, they ask, relevant to our population and context? Answering this ques-
tion requires comparing the generalizability of the studies providing the evidence and 
the context (setting, population, and circumstances) in which the evidence would be 
applied.

Glasgow and others have called for criteria with which to judge the gener-
alizability of studies in reporting evidence, similar to the Consolidated Standards 
of Reporting Trials (CONSORT) reporting criteria for RCTs and the Transparent 
Reporting of Evaluations with Nonrandomized Designs (TREND) quality rating scales 
for nonrandomized trials (Glasgow et al., 2006a). Box 6-1 details four dimensions 
of generalizability (using the term “external validity”) in the reporting of evidence in 
most efficacy trials and many effectiveness trials and the specific indicators or ques-
tions that warrant consideration in judging the quality of the research (Green and 
Glasgow, 2006).

EXISTING APPROACHES TO EVALUATING EVIDENCE

The most widely acknowledged approach for evaluating evidence—one that underlies 
much of what is considered evidence of causation in the health sciences—is the classic 
nine criteria or “considerations” of Bradford Hill (Hill, 1965): strength of associa-
tion, consistency, specificity, temporality, biological gradient, plausibility, coherence, 
experiment, and analogy. All but one of these criteria emphasize the level of causality, 
largely because the phenomena under study were organisms whose biology was rela-
tively uniform within species, so the generalizability of causal relationships could be 
assumed with relative certainty.

The rating scheme of the Canadian Task Force on the Periodic Health 
Examination (Canadian Task Force on the Periodic Health Examination, 1979) was 
adopted in the late 1980s by the U.S. Preventive Services Task Force (USPSTF) (which 
systematically reviews evidence for effectiveness and develops recommendations for 
clinical preventive services) (USPSTF, 1989, 1996). These criteria establish a hierar-
chy for the quality of studies that places professional judgment and cross-sectional 
observation at the bottom and RCTs at the top. As described by Green and Glasgow 
(2006), these criteria also concern themselves almost exclusively with the level of cer-
tainty. “The greater weight given to evidence based on multiple studies than a single 
study was the main . . . [concession] to external validity (or generalizability), . . . [but] 
even that was justified more on grounds of replicating the results in similar popula-
tions and settings than of representing different populations, settings, and circum-
stances for the interventions and outcomes” (Green and Glasgow, 2006, p. 128). The 
Cochrane Collaboration has followed this line of evidence evaluation in its systematic 
reviews, as has the evidence-based medicine movement (Sackett et al., 1996) more 
generally in its almost exclusive favoring of RCTs (see Chapter 5). As the Cochrane 
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Box 6-1 
Quality Rating Criteria for External Validity

Reach and Representativeness
• Participation: Are there analyses of the participation rate among potential (1) settings, (2) delivery staff, 

and (3) patients (consumers)?
• Target Audience: Is the intended target audience stated for adoption (at the intended settings, such as 

worksites or medical offices) and application (at the individual level)?
• Representativeness (settings): Are comparisons made of the similarity of settings in the study to the 

intended target audience of program settings—or to those settings that decline to participate?
• Representativeness (individuals): Are analyses conducted of the similarity and differences between 

patients, consumers, or other subjects who participate vs. either those who decline or the intended tar-
get audience?

Program or Policy Implementation and Adaptation
• Consistent Implementation: Are data presented on level and quality of implementation of different pro-

gram components?
• Staff Expertise: Are data presented on the level of training or experience required to deliver the program 

or quality of implementation by different types of staff?
• Program Adaptation: Is information reported on the extent to which different settings modified or adapt-

ed the program to fit their setting?
• Mechanisms: Are data reported on the process(es) or mediating variables through which the program or 

policy achieved its effects?

Outcomes for Decision Making
• Significance: Are outcomes reported in a way that can be compared to either clinical guidelines or public 

health goals?
• Adverse Consequences: Do the outcomes reported include quality of life or potential negative outcomes?
• Moderators: Are there any analyses of moderator effects—including of different subgroups of partici-

pants and types intervention staff—to assess robustness vs. specificity of effects?
• Sensitivity: Are there any sensitivity analyses to assess dose−response effects, threshold level, or point of 

diminishing returns on the resources expended?
• Costs: Are data on the costs presented? If so, are standard economic or accounting methods used to 

fully account for costs?

Maintenance and Institutionalization
• Long-term Effects: Are data reported on longer-term effects, at least 12 months following treatment?
• Institutionalization: Are data reported on the sustainability (or reinvention or evolution) of program 

implementation at least 12 months after the formal evaluation?
• Attrition: Are data on attrition by condition reported, and are analyses conducted of the representative-

ness of those who drop-out?

SOURCE: Green, L. W., and R. E. Glasgow, Evaluation and the Health Professions 29(1), pp. 126-153, Copyright © 2006 by SAGE 

Publications. Reprinted by permission of SAGE Publications.
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methods have been extended to nonmedical applications, greater acceptability of other 
types of evidence has been granted, but reluctantly (see below). More recently, the 
Campbell Collaboration (see Sweet and Moynihan, 2007) attempted to take a related 
but necessarily distinctive approach to systematic reviews of more complex interven-
tions addressing social problems beyond health, in the arenas of education, crime and 
justice, and social welfare. The focus was on improving the usefulness of systematic 
reviews for researchers, policy makers, the media, interest groups, and the broader 
community of decision makers. The Society for Prevention Research has extended 
efforts to establish standards for identifying effective prevention programs and policies 
by issuing standards for efficacy (level of certainty), effectiveness (generalizability), 
and dissemination (Flay et al., 2005).

The criteria of the USPSTF mentioned above were adapted by the Community 
Preventive Services Task Force, with greater concern for generalizability in recogni-
tion of the more varied public health circumstances of practice beyond clinical set-
tings (Briss et al., 2000, 2004; Green and Kreuter, 2000). The Community Preventive 
Services Task Force, which is overseeing systematic reviews of interventions designed 
to promote population health, is giving increasing attention to generalizability in a 
standardized section on “applicability.” Numerous textbooks on research quality have 
tended to concern themselves primarily with designs for efficacy rather than effective-
ness studies, although the growing field of evaluation has increasingly focused on 
issues of practice-based, real-time, ordinary settings (Glasgow et al., 2006b; Green and 
Lewis, 1986, 1987; Green et al., 1980). Finally, in the field of epidemiology, Rothman 
and Greenland (2005) offer a widely cited model that describes causality in terms of 
sufficient causes and their component causes. This model illuminates important princi-
ples such as multicausality, the dependence of the strength of component causes on the 
prevalence of other component causes, and the interactions among component causes.

The foregoing rules or frameworks for evaluating evidence have increasingly 
been taken up by the social service professions, building not just on biomedical tra-
ditions but also on agricultural and educational research in which experimentation 
predated much of the action research in the social and behavioral sciences. The social 
service and education fields have increasingly utilized RCTs, but have faced growing 
resistance to their limitations and the “simplistic distinction between strong and weak 
evidence [that] hinged on the use of randomized controlled trials . . .” (Chatterji, 
2007, p. 239; see also Hawkins et al., 2007; Mercer et al., 2007; Sanson-Fisher et al., 
2007), especially when applied to complex community interventions.

Campbell and Stanley’s (1963) widely used set of “threats to internal validity 
(level of certainty)” for experimental and quasi-experimental designs were accompa-
nied by their seldom referenced “threats to external validity (generalizability).” “The 
focus on internal validity (level of certainty) was justified on the grounds that without 
internal validity, external validity or generalizability would be irrelevant or mislead-
ing, if not impossible” (Green and Glasgow, 2006, p. 128). These and other issues 
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concerning the level of certainty and generalizability are discussed in greater detail in 
Chapter 8.

A PROPOSED APPROACH TO EVALUATING THE QUALITY OF SCIENTIFIC EVIDENCE

Scientists have always used criteria or guidelines to organize their thinking about the 
nature of evidence. Much of what we think we know about the causes of obesity and 
the current obesity epidemic, for example, is based on the evaluation of evidence using 
existing criteria. In thinking about the development of a contemporary framework to 
guide decision making in the complex settings of public health, however, the commit-
tee decided to advance a broader view of appropriate evaluation criteria. As described 
in 2005 in a seminal report from the Institute of Medicine (IOM), these decisions need 
to be made with the “best available evidence” and cannot wait for the “best possible 
evidence” or all the desirable evidence to be at hand (IOM, 2005, p. 3). The L.E.A.D. 
framework should serve the needs of decision makers focused on the obesity epidemic, 
but can also provide guidance for those making decisions about complex, multi-
factorial public health challenges more generally.

The starting point for explaining the committee’s approach to evaluating the 
quality of evidence for obesity prevention is the seven categories of study designs and 
different sources of evidence presented in Chapter 5. In Table 6-1, this typology is 
linked to criteria for judging the quality of evidence, drawing on the concept of “criti-
cal appraisal criteria” of Rychetnik and colleagues (Rychetnik et al., 2002, 2004). 
Generally speaking, different types of evidence from different types of study designs 
are evaluated by different criteria, all of which can be found in the literature on evalu-
ating the quality of each type of evidence. In all cases, high-quality evidence avoids 
bias, confounding, measurement error, and other threats to validity whenever possible; 
however, other aspects of quality come into play within the broader scope of evidence 
advanced by the L.E.A.D. framework.

Users of the L.E.A.D. framework can refer to any of the various criteria for 
high-quality evidence depending on the source of evidence they have located, follow-
ing the guidance provided in Chapter 5 as well as the references cited in Table 6-1. 
This process requires some time and effort by an individual or multidisciplinary group 
with some expertise in evaluating evidence. Despite the availability of the criteria 
listed in Table 6-1, making judgments about the quality of evidence can still be chal-
lenging. One recommended approach is the eight-step process advanced by Liddle and 
colleagues (1996):

1. “Select reviewers(s) and agree on details of the review procedure.
2. Specify the objective of the review of evidence.
3. Identify strategies to locate the full range of evidence including unpublished 

results and work in progress.
4. Classify the literature according to general purpose and study type.
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TABLE 6-1 A Typology of Study Designs and Quality Criteria

Sources of Evidence 
(research designs, 
tools, and methods for 
evidence gathering) Existing Criteria for Assessing Quality of Evidence

Nonexperimental or 
Observational Studies

Can be assessed by criteria grouped by Liddle et al. (1996):

• Descriptive information about the review or study (e.g., type of intervention)
• Study design, implementation, and analysis
• Overall assessment of the study

Transparent Reporting of Evaluations with Nonrandomized Designs (TREND) is a new attempt 
to establish criteria for nonrandomized intervention studies that has produced a preliminary 
statement of criteria for judging such studies (Des Jarlais et al., 2004).

Experimental and 
Quasi-experimental 
Studies

Can be graded by assessment of study design, selection bias, confounding; blinding; data collection 
and classification of outcomes, follow-up, withdrawal and drop-out, and analysis (Rychetnik et al., 
2002, as outlined by the Oxford-based Public Health Resource Unit).

Quality of an RCT is based on (Higgins and Green, 2009):

• Assignment to treatment and control groups and blinding
• Degree of potential confounding
• Classification of outcomes and follow-up
• Appropriate analysis (e.g., “intention to treat”)

Study design is evaluated by levels of evidence (as in those of the Canadian Task Force on the 
Periodic Health Examination or the Task Force on Community Preventive Services and the U.S. 
Preventive Services Task Force [USPSTF]). Criteria for the USPSTF are summarized by Harris et al. 
(2001) and updated by Pettiti et al. (2009).

Qualitative Research Standardized quality criteria have not been agreed upon, but should reflect the distinctive goals of 
the research. As an example of criteria, quality may be determined by the audit trail of processes 
and decisions made and the credibility of the study methods (Rychetnik et al., 2002, Table 3):

• Clarity of objectives and research questions
• Appropriate selection of method to meet aims
• Clear rationale for sampling strategy
• Appropriate use of triangulation
• Audit trail in data collection and analysis
• Explicit research position and role
• Clear basis for findings
• Transferability of findings
• Relevance, usefulness, importance of findings

Mixed-Method 
Experimental Studies

Quality criteria for mixed-method research derive from the quality criteria used for quantitative 
and qualitative designs separately. A 15-point checklist of criteria for mixed-method research and 
mixed studies reviews is presented by Pluye et al. (2009). Three points on which mixed-method 
research can be judged are:

• Justification of the mixed-method design
• Combination of qualitative and quantitative data collection−analysis techniques or procedures
• Integration of qualitative and quantitative data or results

continued
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Sources of Evidence 
(research designs, 
tools, and methods for 
evidence gathering) Existing Criteria for Assessing Quality of Evidence

Evidence Synthesis 
Methods

Questions to consider when appraising a systematic review include (Public Health Resource Unit, 
2006):

• Did the review address a clearly focused question?
• Did the review include the right type of study?
• Did the reviewers try to identify all relevant studies?
• Did the reviewers assess the quality of all the studies included?
• If the results of the study were combined, was it reasonable to do so?
• How are the results presented, and what are the main results?
• How precise are these results?
• Can the results be applied to the local population?
• Were all important outcomes considered?
• Should practice or policy change as a result of the evidence contained in this review?

Parallel Evidence Quality is determined by the underlying study designs of the parallel evidence sources in the same 
way that it is determined for the primary evidence. 

Expert Knowledge Questions to consider when appraising expert knowledge include (World Cancer Research Fund 
and American Institute for Cancer Research, 2007):

• Were methods of review and development of recommendations described?
• Was expert knowledge (1) derived from an expert panel, (2) derived from an original review of 

the literature, and (3) based on published peer-reviewed literature specified in a bibliography?

A description of the computer-based Delphi Method for utilizing expert knowledge reliably is 
provided by Turoff and Hiltz (1996).

A description of procedures used to quantify expert opinion (using specialized software) is in 
Garthwaite et al. (2008).

TABLE 6-1 Continued

5. Retrieve the full version of evidence available.
6. Assess the quality of the evidence.
7. Quantify the strength of the evidence.
8. Express the evidence in a standard way.” (pp. 6-7).

Step 6 includes checklists for assessing the quality of studies depending on their 
design and purpose (Liddle et al., 1996).

Most biomedical researchers are familiar with the quality criteria that have been 
used for experimental and observational epidemiological research, but less so with 
those used for qualitative studies. Quality is not addressed for qualitative research 
in the checklists offered by Liddle and colleagues (1996), but can be assessed using 
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the same broad concepts of validity and relevance used for quantitative research. 
However, these concepts need to be applied differently to account for the distinctive 
goals of such research, so defining a single method for evaluation is not suggested 
(Cohen and Crabtree, 2008; Patton, 1999). Mays and Pope (2000) summarize “rela-
tivist” criteria for quality, similar to the criteria of Rychetnik and colleagues (2002) 
(see Table 6-1), that are common to both qualitative and quantitative studies. Others 
have since reported on criteria that can be used to assess qualitative research (Cohen 
and Crabtree, 2008; Popay et al., 1998; Reis et al., 2007). In addition, guidance on 
the description and implementation of qualitative (and mixed-method) research, along 
with a checklist, has been provided by the National Institutes of Health (Office of 
Behavioral and Social Sciences Research, 2000).

Criteria also exist for evaluating the quality of systematic reviews themselves, 
whether they are of quantitative or qualitative studies (Goldsmith et al., 2007). In 
addition to the criteria of the Public Health Resource Unit (2006) listed in Table 6-1, 
a detailed set of criteria has been compiled by the Milbank Memorial Foundation and 
the Centers for Disease Control and Prevention (CDC) (Sweet and Moyniham, 2007).

As noted earlier, expert knowledge is frequently considered to be at the bot-
tom of traditional hierarchies that focus on level of certainty, such as that used by the 
USPSTF. However, expert knowledge can be of value in evaluating evidence and can 
also be viewed with certain quality criteria in mind (Garthwaite et al., 2008; Harris 
et al., 2001; Petitti et al., 2009; Turoff and Hiltz, 1996; World Cancer Research Fund 
and American Institute for Cancer Research, 2007). The Delphi Method was devel-
oped to utilize expert knowledge in a reliable and creative way that is suitable for 
decision making and has been found to be effective in social policy and public health 
decision making (Linstone and Turoff, 1975); it is a “structured process for collecting 
and distilling knowledge from a group of experts” through questionnaires interspersed 
with controlled feedback (Adler and Ziglio, 1996, p. 3). If these quality criteria are 
taken into account and conflicts of interest are identified and minimized, decision 
making can benefit substantially from the considered opinion of experts in a particular 
field or of practitioners, stakeholders, and policy makers capable of making informed 
judgments on implementation issues (e.g., doctors, lawyers, scientists, or academics 
able to interpret the scientific literature or specialized forms of data).

Finally, in addition to the main sources of evidence included in Table 6-1, other 
sources may be of value in decision making. Many are not independent sources, but 
closer to a surveillance mechanism or a tool for dissemination of evidence. They 
include simulation models, health impact assessments, program or policy evaluations, 
policy scans, and legal opinions. For instance, health impact assessments (described 
in more detail in Chapter 5, under “What” questions) formally examine the poten-
tial health effects of a proposed intervention (Cole and Fielding, 2007). An example 
is Health Forecasting (University of California–Los Angeles School of Public Health, 
2009), which uses a web-based simulation model that allows users to view evidence-
based descriptions of populations and subpopulations (disparities) to assess the poten-
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tial effects of policies and practices on future health outcomes. Another such source, 
policy evaluations, allows studies of various aspects of a problem to be driven by 
a clear conceptual model. An example is the International Tobacco Control Policy 
Evaluation Project, a multidisciplinary, multisite, international endeavor that aims 
to evaluate and understand the impact of tobacco control policies as they are imple-
mented in countries around the world (Fong et al., 2006). These sources may provide 
evidence for which there are quality criteria to consider, but are not addressed in 
detail here.

WHEN SCIENTIFIC EVIDENCE IS NOT A PERFECT FIT: TRADE-OFFS TO CONSIDER

Trade-offs may be involved in considering the quality of various types of evidence 
available to answer questions about complex, multilevel public health interventions 
(Mercer et al., 2007). Randomization at the individual level and experimental con-
trols may remain the gold standard, but as pointed out above, these methods are not 
always possible in population health settings, and they are sometimes counterproduc-
tive with respect to the artificial conditions used to implement randomization and 
control procedures. Therefore, some of the advantages of RCTs may have to be traded 
off to obtain the best available evidence for decision making. Because no one study is 
usually sufficient to support decisions on public health interventions, the use of mul-
tiple types of evidence (all of good quality for their design) may be the best approach 
(Mercer et al., 2007), a point further elaborated upon in Chapter 8.
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7
Assembling Evidence and 
Informing Decisions

KEY MESSAGES

• When decision makers are deciding on obesity prevention interventions, they need to understand the 
state of the available evidence pertaining to that decision. This includes evidence on the problem to be 
addressed, the likely effectiveness and impact of potential interventions, and key considerations involved 
in their implementation.

• In the face of an emergent, and urgent, public health problem such as obesity, decisions to act often 
must be made in the face of a relative absence of evidence, or with evidence that is inconclusive, incon-
sistent, or incomplete.

• If obesity prevention actions must be taken when evidence is limited, this incomplete evidence can be 
blended carefully and transparently with information from theory, expert opinion, experience, and local 
wisdom to make the best possible decision.

• Successful evidence gathering, evaluation, and synthesis for use in obesity prevention usually involves a 
number of disciplines, each with its own methodologies and technical language. The development of a 
uniform language and structure for summarizing and communicating the relevant evidence in a system-
atic, transparent, and cross-disciplinary way is critical.

Once the best available evidence has been located (Chapter 5) and evaluated 
(Chapter 6), it should be assembled and communicated so it can be used to 

inform decisions (see Figure 7-1). The goal of such evidence reports is to present past 
experiences in useful, relevant, and readily understood terms to help decision makers 
choose which programs or policies to implement (i.e., an intervention or a combina-
tion of a set of interventions). Within their own disciplines, researchers, program 
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evaluators, public health officials, and policy makers tend to communicate in highly 
specialized, useful shorthand. Reporting evidence in accordance with the L.E.A.D. 
framework will create a shared understanding of the state of relevant knowledge 
that will support cross-disciplinary decision making. It is also important to recognize 
that decision makers grappling with an emergent problem such as obesity may need 
to decide on a course of action in the relative absence of evidence or on the basis of 
inconclusive, inconsistent, or incomplete evidence. In some cases, the conclusions that 
can be drawn from the existing evidence may not appear to fit the population, set-
ting, or circumstances at hand. In this context, transparent and structured processes 
for assembling and reporting evidence allow for reasoned discussion and for modi-
fication as new information comes to light. Finally, once a course of action has been 
chosen, the decision itself and the knowledge gained in the process need to be incor-
porated into the context of the organization or system where the decision was made. 
Such “knowledge integration” is the desired final outcome of the application of the 
L.E.A.D. framework.

FIGURE 7-1 The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions (L.E.A.D.) framework for obesity 
prevention decision making.
NOTE: The elements of the framework addressed in this chapter are highlighted.
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The committee suggests that, to inform decisions using the framework pro-
posed in this volume, the conclusions reported to decision makers be formulated to 
respond to the three questions shown in Figure 5-2 in Chapter 5: (1) Why should we 
do something about this problem in our situation? (2) What specifically should we 
do about this problem? and (3) How do we implement this information for our situa-
tion? Translating these questions into the language of evidence-based decision making 
results in three topics that are addressed in this chapter:

• evidence concerning the characteristics of the problem to be addressed in the 
population targeted by an intervention (“Why” questions);

• evidence supporting the theoretical underpinnings of each potential intervention, 
presented as a logic model, and evidence supporting the impact of the interven-
tion (“What” questions); and

• considerations involved in implementation, with an appropriate balance of fidel-
ity and adaptation to achieve optimum results (“How” questions).

While each of these topics has been considered in previous chapters, two major sec-
tions form the balance of this chapter: (1) specific guidance for assembling the evi-
dence and other information (theory, professional experience, and local wisdom) to 
support decision making and (2) a standard template for summarizing the evidence, 
using the L.E.A.D. framework, to provide information relevant to the needs of deci-
sion makers. The third section briefly addresses knowledge integration.

GUIDANCE FOR ASSEMBLING THE EVIDENCE

Why Should We Do Something About This Problem in Our Situation?

An evidence report should begin with a succinct summary of the problem to be 
addressed in the decision-making context. In the case of local decision making, for 
example, this problem statement may be developed most readily by conducting a 
community assessment, as discussed in the Institute of Medicine (IOM) report Local 
Government Actions to Prevent Childhood Obesity (IOM, 2009). Community assess-
ments begin with a detailed description of the local conditions to be addressed by an 
intervention. Local academic partners, public health departments, academic settings, 
or health information exchanges may be able to provide access to available data and 
necessary epidemiological or statistical support. Community assessments can also 
include examining the access of various segments of the community to an optimal 
environment to support healthy weight, including healthful food and opportunities for 
physical activity.

The systems thinking discussed in Chapter 4 is important in addressing “why” 
something should be done about a problem in a particular context. Changes in zon-
ing codes or in agricultural policies, for example, have far-reaching consequences that 
are best understood by thinking of the larger system implications, often using com-
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plex systems models. The information gathered to inform decision makers in those 
cases would necessarily include both empirical data and models that identify intended 
effects, dependencies, and potential adverse effects. For these reasons, answers to 
“Why” questions may require a critique of the model used or the underlying context.

What Specifically Should We Do About This Problem?

Estimates of the effectiveness or impact of an intervention within a well-defined popu-
lation or setting are essential for assessing its potential to address a public health 
problem such as obesity. To this end, the evidence should be synthesized for each 
potential intervention to answer three questions. First, what is the broader context 
for the intervention? This question should be addressed using a systems perspective. 
Second, what does the evidence say about the effects of the intervention? Finally, 
what will be the overall public health impact of the intervention? Decision makers 
may need to weigh highly effective interventions that reach only a modest number of 
people against less effective interventions that reach the entire population at risk; they 
may decide to bring promising interventions to scale even in the face of incomplete 
information.

The Systems Perspective: Logic Models and the Complexity of Interventions

Reducing the proportion of the population that is overweight or obese is the ultimate 
goal of all obesity prevention activities; reducing individual caloric intake and/or 
increasing individual physical activity among at-risk persons are intermediate out-
comes required to achieve this goal. Direct measurement of obesity reduction may be 
infeasible, or may require the passage of time or the simultaneous adoption of mul-
tiple policy and program innovations. As a result, most research studies and program 
evaluations focus on the intermediate outcomes, based on their logical link to the pre-
vention of obesity.

Program evaluations and other evidence synthesis methods (e.g., a mixed-
method realist review, discussed below) typically require evaluation designs that incor-
porate testable theories, technically referred to as logic models. The simplest logic 
model involves the direct chain of causation of an individual intervention. Predicting 
the effect of a population-level behavioral intervention on the incidence of obesity 
should take into account three causal links. First, does the intervention affect behav-
ior? Second, does the change in behavior—presumably a reduction of caloric intake or 
an increase in physical activity—lead to the desired outcome? Third, does the change 
in behavior lead to other outcomes, and are they adverse or favorable? At best, the 
causal links that define each of these relationships are imperfect, which means that 
predicting the effect of an intervention will always be an inexact science.

Multiple interventions often are required to achieve improvements in popula-
tion health, and studying the effects of individual interventions will be inadequate to 
determine their overall effectiveness. As discussed in Chapter 4, the Foresight Group 
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performed an analysis of the many social, economic, and political changes that have 
contributed to both increasing caloric intake and declining physical activity in the 
United Kingdom (UK Government Foresight Programme, 2007). Such analyses sup-
port the need to take a systems view to understand the implications of interventions 
for the outcomes of interest. For the purposes of this chapter, it should be noted that 
the use of qualitative or mathematical models may help identify key mediating vari-
ables, providing decision makers with guidance for the development of a portfolio of 
interventions that may contribute to improvements in population health.

By way of illustration, even the consideration of what appear to be relatively 
simple interventions, such as those that involve the provision of clear information to 
the public, can benefit from using a logic model and a systems perspective. Examples 
include the Arkansas experience in reporting children’s body mass index (BMI) to 
their parents (Raczynski et al., 2009) and the reporting of calorie content on restau-
rant menus in New York City (Farley et al., 2009). These interventions matter only if 
certain other conditions are present: If Arkansas parents are told that their children 
are overweight, will they make adjustments? How does the public sector ensure that 
recreational resources are available so parents can encourage their children to engage 
in more physical activity? In New York, will overweight people change their ordering 
patterns when they know the calorie content of the food offered in restaurants? Will 
this public reaction lead fast food chains to decrease the calorie density of the items 
on their menus? In such cases, the intervention itself is built on a systems model that 
predicts the answers to these questions and helps decision makers develop coordinated 
interventions that build on each other. Evidence of effectiveness requires the identifi-
cation of both immediate and long-term outcomes, with a logic model being used to 
identify the relationships between them.

Several caveats need to be considered in the use of models to predict the effects 
of an intervention. Models necessarily mix observations (often limited) with theoreti-
cal predictions. The more distal an anticipated outcome, the less certainty may be 
ascribed to that estimate. An evidence report should include a summary of insights 
gained by taking a systems perspective in relation to the intervention. Systems sum-
maries will seldom provide precise estimates of effects of a particular intervention or 
interventions; instead, they may highlight areas of concern or provide decision makers 
with options for monitoring and evaluating new interventions.

Evaluating the Effectiveness of Interventions

Traditional evidence syntheses emphasize assessment of the effectiveness of potential 
interventions. Similarly, the L.E.A.D. framework includes a synthesis of the evidence 
gathered, focused on helping the decision maker understand the likely outcomes of 
each potential intervention and the degree of certainty with which that projection can 
be made: What is the likely magnitude of the change to be expected with this interven-
tion alone, or how dependent might the desired change be on combining this interven-
tion with other components in a more comprehensive strategy or policy? How tightly 
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linked are the immediate effects of the intervention to the goals of decreased caloric 
intake and increased energy expenditure? In addition, careful attention should be paid 
to the types of information included, as well as the standards used to evaluate each 
source of evidence, to determine the level of certainty of the causal link between an 
intervention and the observed outcomes (see Chapters 5 and 6 for further detail).

The relative importance of different types of evidence will depend on the 
decision-making context. Best and colleagues (2008a) view evidence according to two 
distinct spectra: an ecological perspective at the individual, organizational, and sys-
tems levels and a programmatic perspective within basic/discovery, clinical, and popu-
lation research settings. The resulting matrix of evidence recognizes both the research 
setting, or context, in which the evidence was generated and the fact that mechanisms, 
actors, and actions will differ depending on whether individuals, organizations, or sys-
tems are targeted.

In general, the best evidence at the individual level, particularly in the discovery 
phase of research, will be derived from experimental or quasi-experimental studies 
(Best et al., 2008b; Rychetik et al., 2004). These approaches, including the use of sta-
tistical meta-analysis techniques, may yield quantitative estimates of the effectiveness 
of individual-level interventions (see Chapter 5 for more discussion of meta-analysis); 
however, intent-to-treat analysis of RCTs is the best way to minimize bias in ascer-
taining treatment effects in individual studies (Montori and Guyatt, 2001). Questions 
concerning systems and populations may best be answered using nonexperimental 
sources, such as descriptive research or qualitative analyses (Best et al., 2008b).

Program evaluation techniques evolve with program growth and complexity. In 
anticipating the types of data that may be available on interventions, Jacobs (2003) 
notes that while all programs should involve some sort of evaluation, evaluation 
capacities and interests are not static. For purposes of the present discussion, decision 
makers may expect that newer, smaller programs are more likely to have lower-quality 
evidence, while larger, more established programs are likely to generate higher-quality 
data more directly relevant to health outcomes.

Decision makers typically adapt or modify interventions to suit local condi-
tions. This adaptation may influence the reported effectiveness of an intervention. One 
method used to transform information obtained from published reports into meaning-
ful generalized guidance is a realist review (a type of mixed-method analysis used to 
synthesize evidence) (Pawson et al., 2005). As described by Greenhalgh and colleagues 
(2007, p. 858) in a recent Cochrane review of school feeding programs, “[a] realist 
review exposes and articulates the mechanisms by which the primary studies assumed 
the interventions to work (either explicitly or implicitly); gathers evidence from pri-
mary sources about the process of implementing the intervention; and evaluates that 
evidence so as to judge the integrity with which each theory was actually tested and 
(where relevant) adjudicate between different theories.” The realist approach allows 
decision makers to apply prior evidence, even in circumstances where complete fidelity 
to the original studied intervention (i.e., conducted as planned) may not be practical 
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or possible. In the Greenhalgh and colleagues review, for example, the investigators 
identify 10 process factors associated with improved efficacy, as well as a number of 
technical factors that complicate the measurement and assessment of outcomes. In 
another case, Connelly and colleagues (2007) use the realist review strategy to assess 
the importance of compulsory aerobic physical education in schools (see Chapter 5 for 
further discussion).

The intent of evidence synthesis using the L.E.A.D. framework is to build 
directly on the experience of conducting systematic reviews. As has been described, 
however, systematic reviews conducted in accordance with this framework will differ 
from those that rely on quantitative methods for synthesizing the results of experi-
mental data and will gather and evaluate a broader array of available information. 
The committee’s decision to include evidence derived from many types of studies, 
qualitative data, and alternative data sources hitherto considered unworthy of inclu-
sion is based on recently published evidence. Examining the inclusion and exclusion of 
observational studies along with randomized controlled trials (RCTs) in meta-analyses 
led Shrier and colleagues (2007, p. 1203) to the following conclusions: (1) “including 
information from observational studies may improve the inference based on only ran-
domized trials”; (2) the estimate of effect is similar for meta-analyses based on obser-
vational studies and RCTs; (3) the “advantages of including both . . . could outweigh 
the disadvantages . . .”; (4) “observational studies should not be excluded a priori”; 
and (5) RCTs have been implemented largely in interventions with individuals, while 
community-based interventions most frequently use other research methods. Based on 
technical considerations alone, RCTs are most efficient and reliable when one is con-
sidering short-term, readily measured outcomes among individual subjects. While they 
may be adapted to larger, community-level interventions, doing so greatly increases 
their cost and complexity and may decrease their reliability (Sege and De Vos, 2008). 
Chapter 8 presents further detail on the challenges and trade-offs of randomized 
experiments.

Synthesis of Information from Disparate Sources

The fundamental limitations of even the best available evidence mean that the 
L.E.A.D. framework will need to provide for ways to fill the gaps in the evidence care-
fully and transparently using several sources, including theory, professional experience, 
and local wisdom (see Box 7-1). This, indeed, was the experience of tobacco control 
efforts across the United States in the last third of the 20th century as the tobacco 
epidemic was reversed and halved following its peak in 1966 (see Box 7-2). The com-
bining of the above sources with the science-based evidence in the process of planning 
an intervention has been characterized as “matching, mapping, pooling, and patch-
ing” (Green and Glasgow, 2006; Green and Kreuter, 2005, pp. 197-203). Appendix E 
offers additional in-depth guidance for using theory, professional experience, and local 
wisdom to adapt science-based evidence to local settings, populations, and times. 
Included are ways to match the evidence with appropriate intervention targets; to map 
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Box 7-1 
Additional Sources of Information

Theory—the basis for generalizing from evidence by matching the source of the evidence to the circum-
stances in which it would be applied. Social and behavioral theory specifies the conditions under which 
stimulus A (an intervention) produces response B (a change in attitude, belief, behavior, or organizational 
or community conditions). It allows for consideration of whether such conditions are salient in generalizing 
the intervention effects found in previous studies to the circumstances in which the intervention would be 
applied in the particular population, setting, and time at hand.

Professional experience—pooling of the experience of those who have addressed the problem in popu-
lations or circumstances similar to those at hand. The result is sometimes referred as tacit knowledge and 
sometimes as anecdotal evidence. Systematic procedures can make such pooling more reliable (D’Onofrio, 
2001).

Local wisdom—engagement in the planning of interventions of those who have lived with the problem.

Box 7-2 
Blending Theory, Expert Opinion, and Local Wisdom: Tobacco Control 
Efforts

In the latter part of the 20th century, innovators in schools, worksites, restaurants, towns, cities, and states 
enacted clean air policies and conducted smoking prevention and cessation programs, with varying degrees 
of evidence supporting their actions (Eriksen, 2005; Mercer et al., 2005); similar patterns can be seen in 
other public health successes of the period, such as injury control (Martin et al., 2007). Those policies 
and programs that demonstrated effectiveness and sustainability were deemed worthy of note by other 
jurisdictions. The most notable state tobacco control programs, for example, were those of California and 
Massachusetts. Those two states, with the support of increased tobacco taxes, had mandates in the early 
1990s to undertake and evaluate more comprehensive programs (IOM, 2007). They mobilized aggressively 
with mass media and programs in schools, worksites, and communities. Evaluation demonstrated first a 
doubling, then a tripling, of the annual rate of decline in tobacco consumption in California relative to the 
other 48 states (Siegel et al., 2000). Massachusetts started later than California but eventually achieved 
a quadrupling of those average 48-state rates of reduced smoking as its program hit its stride in the mid-
1990s with higher taxes and greater per capita program expenditures (CDC, 1996). The other states showed 
more interest in the experience and evaluation data from these two states than in the several thousand 
randomized controlled trials (RCTs) of smoking cessation and prevention in the scientific literature. This was 
the case because they perceived the greater relevance and representativeness of the two states’ experience 
relative to the highly controlled, often artificial circumstances and sampled populations of RCTs.
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the adaptations of interventions to the characteristics of the setting, population, and 
time; to use professional consultations to pool the experience of other decision makers 
in addressing populations and settings similar to those at hand; and to use commu-
nity involvement to patch the gaps in evidence, theory, and professional experience by 
engaging local residents to offer their interpretation of the proposed intervention and 
their perception of its fit with their needs.

Evaluating the Impact of Interventions

Estimates of the effectiveness of an intervention within a well-defined population or 
setting provide important information for policy decisions. It is important to use such 
estimates to begin to assess the potential of an intervention to address a public health 
problem such as obesity. Although consensus does not exist on the criteria necessary 
to confirm that an intervention has produced a significant public health impact, the 
RE-AIM framework provides a comprehensive model for evaluating the potential 
impact of a public health intervention. The five dimensions that form the framework’s 
acronym are reach, effectiveness, adoption, implementation, and maintenance. Reach 
refers to the size and characteristics of the population affected by an intervention. 
Public health interventions may be intended to reach all of part of the general popula-
tion; may be characterized as universal, selective, or indicated based on the targeted 
population, which is determined on the basis of risk characteristics (as described in 
Chapter 2); or may be intended to reach those who can help the intended population 
(e.g., parents of obese children, policy makers). Typically, an intervention will reach 
only a portion of the intended population. Effectiveness is the impact of the interven-
tion on targeted outcomes and quality of life. Adoption refers to the proportion and 
representativeness of settings and intervention staff that agree to deliver a program. 
Implementation is the extent to which the intervention is implemented as intended. 
Finally, maintenance denotes the extent to which a program is sustained over time 
within the delivering organization.

Consideration of each of the five dimensions of the RE-AIM framework can 
help evaluators understand the broad array of issues an effective program needs to 
address. Glasgow and colleagues (2006) propose several combined impact indices 
and discuss the strengths and weaknesses of each. They suggest that combining the 
RE-AIM dimensions, rather than considering each individually, would be most useful 
for making policy decisions. The metrics involved in calculating the impact indices are 
beyond the scope of this report but are described by the authors.

Within the three broad categories of intended reach (universal, selective, or indi-
cated populations), each intervention may also be examined to determine uptake—the 
proportion of the intended population that the intervention will actually reach. 
Consider, for example, two different universal interventions: tax policies may well 
reach the entire population, although the effect may be variable depending on indi-
vidual resources, while public awareness campaigns designed to reach an entire com-
munity typically reach only a portion of the community, depending on the outreach 
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methods used. A simple intervention that reaches the entire population may have 
substantial impact; in the case of tobacco control, cigarette taxes proved to have an 
impact due in large part to their ability to reach all smokers. The impact of other uni-
versal tobacco control interventions was achieved with more complex strategies.

It is important to point out that some of the early policy victories in tobacco 
control did not have a large impact, but they paved the way for subsequent policy 
actions that had a much greater impact and thus were critical to the success of those 
actions. For example, school policies prohibiting smoking on school property by 
teachers and staff affected small numbers of smokers, but set an example for subse-
quent clean air legislation, smoke-free worksites, and eventually smoke-free restau-
rants. The policies also helped denormalize smoking in the eyes of school-age children. 
Another example is the mounting of mass media campaigns that initially had limited 
impact on smokers themselves, but helped create an informed electorate that would 
support ballot initiatives and legislative acts for higher tobacco taxes, more clean 
air controls, and more constraints on advertising and the sale of tobacco to minors. 
Understanding the context of an intervention and the preliminary actions that preced-
ed it can be key in determining its effectiveness and potential impact.

How Do We Implement This Information for Our Situation?

When making choices about how to address public health problems such as obesity, 
decision makers should consider whether the relationships identified in research stud-
ies will hold up in their own state, locality, or setting. This is especially so if the data 
on which best-practice evidence is based come from academic settings, college towns, 
university-affiliated hospitals or clinics, or artificially simulated settings, as is often 
the case with published evidence. Decision makers should also consider whether the 
resources and oversight of interventions in the evidence-producing studies are repro-
ducible in their local settings, and whether the best-practice interventions can be taken 
to scale with larger numbers of organizations or staff lacking the training and close 
supervision that typically characterize the protocols of scientific studies. Were the 
extensive training and close supervision of those conducting the intervention related 
only to the research functions, or are they essential to successful replication of the 
intervention’s effectiveness in any setting? Was the formally controlled trial artificially 
complex for research purposes, or is its protocol intrinsically high maintenance? In 
addition, decision makers need to consider what degree of latitude their policies, pro-
gram plans, or instructions and guidelines can allow in applying the tested interven-
tions to the variety of subpopulations or individual cases that may be encountered. 
Although the scientific view of many evidence-based guidelines is that they should be 
applied faithfully and rigorously as in the protocol tested in efficacy trials or effective-
ness studies, that is, applied with “fidelity,” deviations from such strict adherence to 
protocol may be necessary for adaptation to local circumstances. Yet if an intervention 
then does not work—if the results in the application fall short of those in the scien-
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tific trials—practitioners are likely to be blamed for deviating from the protocol when 
other factors, such as a different culture in the target population, may be responsible.

The reality that most who use evidence to support obesity prevention policy or 
practice are likely to face is that the target population for an obesity prevention inter-
vention will be more diverse than the populations in the original studies (Cohen et al., 
2008). This situation often leads to the fidelity problem because users need to adapt 
the protocol, but it also raises issues related to generalizability that characterize much 
research; in particular, the implementation of the intervention is highly controlled, and 
the study population settings, procedures, and circumstance often are not representa-
tive of the typical settings or target populations at large.

The generalizability problem relates in part to a distinction between function 
and form with respect to each component of an intervention (Hawe et al., 2004). 
Functional components are those regarded as essential to successful implementa-
tion wherever and with whomever the intervention might be applied, whereas those 
components of the intervention that are a matter of form usually lend themselves to 
successful adaptation to different populations, settings, and circumstances. While 
form should in general follow function, it is necessary to decide which components 
of an intervention are essential for implementation and which can bear modification. 
Published studies usually do not offer guidance on these decisions. The research com-
munity needs to provide more guidance to implementers who are faced with the need 
to tailor components of an intervention to individuals or to various population seg-
ments (cultures, genders, age groups, etc.), settings, and times.

Decision makers should also consider whether the research process, includ-
ing recruitment and informed consent procedures, screening, and attrition, led to an 
unrepresentative pool of subjects on which the studies’ conclusions were based. This 
issue is akin to that of the representativeness of the cases on which the conclusions 
were based. It stems, however, not from the homogeneity or unrepresentativeness of 
the original population sampled. Rather, sampling is altered by the experimental con-
ditions; the study protocol; and/or dissatisfaction with questionnaires, blood draws, 
weighing, or other research procedures—all of which could produce an unrepresenta-
tive final sample after the initial representative population was properly sampled.

Finally, decision makers should consider that obesity is unlike many of the 
health-related problems to which the usual canons of evidence-based medicine apply, 
especially those problems that have a singular causal agent, a straightforward mecha-
nism of causation, or a relatively consistent result for all who would receive a stan-
dardized intervention. Obesity should be seen as belonging in a class of problems 
that are influenced by a constellation of complex social and political factors, some of 
which change during the process of solving the problem. Such a problem is likely to 
be viewed differently by different populations, practitioners, and vendors of services 
and products that influence it, depending on the perspectives and biases of those with 
a stake in the problem (Kreuter et al., 2004). Therefore, such problems are less ame-
nable to the usual methods of randomized experiments than most of the more strictly 
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biomedical points of intervention tested for evidence-based medicine. This is precisely 
why a systems perspective is core to the L.E.A.D. framework (see Chapter 4).

In a medical setting, resource evaluation for a potential intervention may 
be straightforward and based simply on the marginal cost of administering the 
intervention within an existing structure. For example, the British Grading of 
Recommendations Assessment, Development, and Evaluation (GRADE) criteria for 
developing recommendations in a medical setting include resource considerations. The 
illustrative example offered in a recent description of GRADE assesses the costs of 
administering magnesium sulfate to prevent pre-eclampsia and provides separate cost/
benefit analyses for high-, medium-, and low-income countries (Guyatt et al., 2008a).

The RE-AIM criteria discussed above shift the focus of evaluation of issues 
of generalizability and reproducibility by setting explicit standards for the reporting 
of resources used for the implementation and maintenance of interventions (Jilcott 
et al., 2007). The authors caution that studies often, either by design or inadvertently, 
indicate additional implementation resources that may not be available outside of a 
research setting. Armstrong and colleagues (2008) suggest that public health agencies 
should report data on the resources necessary for program implementation and sus-
tainability, as well as the effectiveness results of pilot interventions.

Other considerations have been proposed for assessing the available evidence 
with respect to implementation. A notable example is the “filter criteria” for decision 
makers delineated by Glasziou and Longbottom (1999) and Swinburn and colleagues 
(2005).

Existing Tools for Assembling Evidence

In the majority of situations encountered, the available data may differ with regard to 
details of an intervention or the context and/or population in which the intervention 
would be implemented. In these circumstances, the evidence review should attempt to 
bridge this gap. Table 7-1 provides brief descriptions and references for existing tools 
that can be used to assemble the evidence, taking into account the key considerations 
described above.

A TEMPLATE FOR SUMMARIZING THE EVIDENCE

Evidence summaries should use a uniform language and structure, for many reasons. 
A uniform language for drawing and describing conclusions signals that the authors 
used a consistent set of procedures to evaluate and synthesize the evidence. A uniform 
language also facilitates communication among different disciplines during policy dis-
cussions and decision making. Achieving uniformity may sacrifice nuance; on balance, 
however, it improves the clarity of communication. Clarity is particularly important 
in complex public health arenas, such as obesity prevention, that necessarily involve 
experts from many different disciplines, each with its own jargon and standards for 
communication. Use of a uniform language and structure to report the process and 
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TABLE 7-1 Existing Tools for Assembling Evidence

Tool Purpose Criteria Specific to Assembling Evidence 

Realist reviews Synthesis of evidence 
using mixed-method 
analysis to combine 
qualitative and 
quantitative studies

Criteria relate to the effectiveness of interventions 

Meta-analysis Pooling of results of 
experimental and quasi-
experimental designs to 
determine effect size

Criteria relate to the effectiveness of interventions

Grading of 
Recommendations 
Assessment, 
Development, 
and Evaluation 
(GRADE)

Classification of the 
quality of evidence 
and strength of 
recommendations in 
medical settings

Factors that affect the strength of recommendations (Guyatt et al., 2008b):

• Quality of evidence
• Uncertainty about the balance between desirable and undesirable effects
• Uncertainty or variability in values and preferences
• Uncertainty about whether the intervention represents a wise use of 

resources

Guide to 

Community 

Preventive Services: 

Systematic Reviews 

and Evidence-Based 

Recommendations

Process for 
systematically 
reviewing evidence 
and translating it into 
recommendations

Criteria for translating evidence into recommendations (Briss et al., 2000):

• Translate the body of evidence of effectiveness into recommendations
• Consider information on evidence other than effectiveness (applicability, 

other effects, economic evaluations, barriers to implementation)
• Identify and summarize research gaps

Reach, Effectiveness, 
Adoption, 
Implementation, 
Maintenance 
(RE-AIM)

Framework for 
systematically 
considering strengths 
and weaknesses of 
interventions to guide 
program planning

Criteria for translating research into practice (Kaiser Permanente Institute 
for Health Research, 2010):

• Reach
• Effectiveness
• Adoption
• Implementation
• Maintenance

Health Canada 
framework for 
identifying, 
assessing, and 
managing health 
risks

Framework for 
developing program-
specific implementation 
procedures involved in 
risk management

Criteria for analyzing potential risk management options (Health Canada, 
2000):

• How quickly the risk must be addressed
• Risk vs. benefits
• Expected costs (of implementing the option)
• Risk, cost, and benefit ratios (efficiency)
• Distribution of risks, costs, and benefits (fairness)
• Available resources
• Unintended consequences
• Residual risks (level of risk that remains after the option is implemented)
• Perceptions, concerns, and values of interested and affected parties
• Acceptability of the risk, the option, and the residual risk to interested 

and affected parties
• Other criteria used for option analysis in similar situations

continued
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Tool Purpose Criteria Specific to Assembling Evidence 

Obesity prevention 
evidence framework

Framework for 
evidence-based obesity 
prevention decision 
making

Criteria for selecting a portfolio of policies, programs, and actions 
(Swinburn et al., 2005):

• Certainty as to effectiveness and potential population impact of 
potential interventions (“promise table”)

• Feasibility
• Sustainability
• Effects on equity
• Potential side effects
• Acceptability to stakeholders

Matching, mapping, 
pooling, and 
patching

Combining of theory, 
professional experience, 
and local wisdom 
with the science-
based evidence in the 
process of planning an 
intervention

Criteria for identifying program components and interventions (Green and 
Kreuter, 2005):

• Matching the evidence with appropriate intervention targets
• Mapping the adaptation of an intervention to the setting, population, 

and time at hand
• Pooling information about prior interventions
• Patching together evidence-based practices, theory-based programs, and 

practice-based experiences

TABLE 7-1 Continued

conclusions of evidence synthesis makes the information easier for decision makers 
to understand as they consider each potential intervention or set of interventions that 
combine individual actions or strategies (both referred to from this point further as 
reporting on a potential intervention).

As these reports on many different interventions and combinations of interven-
tions begin to proliferate and become broadly available, they will serve as starting 
points for others facing similar decisions in similar environments. They also are likely 
to promote productive discussion and debate among decision makers and others, as 
well as assist researchers and research funders as they decide which kinds of studies 
are most needed for obesity prevention decision making.

Elements of the Reporting Template

The L.E.A.D. framework calls for summarizing the conclusions of evidence synthesis 
for each potential intervention by using a uniform reporting template that carefully 
follows the main tenets of the framework. It is most likely that these reports will be 
developed by the decision maker’s intermediaries—his/her own staff; staff from a par-
ticular government department, such as public health; or a group that specializes in 
gathering and synthesizing evidence. The report should follow that template presented 
in Box 7-3. The following subsections briefly describe each element of this template 
and offer specific examples to illustrate its purpose within the decision-making context 
starting with a brief example of a L.E.A.D. framework report (Box 7-4).
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Question Asked by the Decision Maker

As described in Chapter 1, there are a wide variety of decision scenarios related to 
obesity prevention policies and programs. A decision maker may be faced with a deci-
sion about a specific, populationwide policy change with a potential direct impact on 
physical activity or other weight-related behavior of adults or children. For example, 
a school board member may ask staff to assist in deciding whether to vote for a mea-
sure to send parents reports of their children’s BMI levels based on annual weight 
and height screening. Or a decision maker may need to undertake or retain a specific 
program aimed at increasing access to food or physical activity options in a com-
munity. Or the director of a youth service organization may ask staff to help select a 
family-oriented nutrition and fitness program for nationwide implementation. Finally, 
a decision maker may need to select one of a set of potential interventions that would 
decrease obesity-promoting environmental influences; for instance, an employer may 
ask staff to help determine which wellness services should be included in the employee 
benefit package next year.

Identifying the question posed by the decision maker is the essential first step in 
producing the evidence report. This question informs what approach is taken to select-
ing, implementing, and evaluating interventions; why an intervention is needed; what 
should be done; how the intervention can work in the given context; and how changes 
in well-established policies and practices can be justified.

Box 7-3 
Elements of the Reporting Template: Using the L.E.A.D. Framework to 
Inform Decisions

1. Question asked by the decision maker
2. Strategy for locating evidence
3. Evidence table
4. Summary of evidence
 a. Why should we do something about this problem in our situation?
  Summary of local conditions to be addressed by the proposal
 b. What specifically should we do about this problem?
  (1) Implications of a systems perspective (i.e., rationale)
  (2) Likely effectiveness
  (3) Likely reach/impact
 c. How do we implement this information for our situation?
   Summary of lessons learned from previous implementation in other settings and relevant local 

considerations
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Box 7-4 
Example L.E.A.D. Framework Evidence Report

1. Question Asked by the Decision Maker

 State the problem posed by the decision maker. For example:

 This summary was prepared to inform the School Board [decision maker] concerning the issue of whether soda vending 
machines should be removed from high schools to contribute to the prevention of obesity among our students.

2. Strategy for Locating Evidence

 Summarize the strategy for locating evidence. For example:

 a.  To determine the current childhood obesity situation in our city, we accessed data available from the Department of 
Health and from the public schools.

 b.  We asked Dr. Smart from the Public Health School to perform a search using multiple databases, including MEDLINE, 
the Cochrane Database of Systematic Reviews, and SCOPUS, to determine the available evidence linking soda machines 
to childhood obesity. Relevant articles were retrieved according to the L.E.A.D. framework methods.

 c.  Community leaders (Superintendent of Schools, School Council Chair, and Commissioner of the Department of Health) 
were asked to review the evidence table and comment on its accuracy and completeness.

This list may include much more evidence from many sources—these are just examples.

3. Evidence Table

 Develop a table summarizing the characteristics of the evidence that was gathered, including its quality. The evidence 
should be organized by the “Why,” “What,” “How” typology of the L.E.A.D. framework and its quality assessed according 
to the methods described in Chapters 5 and 6. See a brief example of an evidence table in Table 7-2.

4. Summary of Evidence

 Synthesize the evidence according to L.E.A.D. framework considerations and methods described in Chapter 7, and summa-
rize it according to the “Why,” “What,” “How” typology. For example:

 a.  Why should we do something about this problem in our situation? Data from our Department of Health 
indicate that rates of obesity in our high school students are among the highest in the state, and current trends demon-
strate the problem is getting worse.

 b.  What specifically should we do about this problem? Remove soda vending machines from the high schools.
  (1)  Rationale: Our logic model is simple—removing soda machines from the high schools will result in reducing the 

caloric intake of our high school students and help decrease the rates of obesity. If overweight students consume 
one can of sugar-sweetened soda per day, the result is an increase in caloric intake of 150 calories per child per 
day. Obesity results from an imbalance of caloric intake and energy expenditure; if we can reduce caloric intake, the 
incidence of obesity is likely to fall. Because students obtain their soda largely through purchases at school, they are 
unlikely to substitute other sweetened beverages for the soda while at school.

  (2)  Effectiveness: High-quality evidence demonstrates the association between soda consumption and obesity. The 
IOM (2007) suggests that the only beverages offered to children during the school day should be water, low-fat and 
nonfat milk, and 100 percent fruit juice. A recent report from Texas demonstrates that removing certain high-fat 
snacks from cafeterias reduced student consumption of these foods (Cullen and Watson, 2009). We could not find 
any direct evidence that removing soda machines will reduce student soda consumption, but a recent study con-
ducted in Texas demonstrated reduced snack food consumption when these items were removed from the school 
cafeterias. The conclusions of that report are likely to hold for this intervention as well. Based on the data collected, 
we judge this intervention to be PROMISING.

  (3)  Reach/impact: This intervention will reach all children who attend our public schools, representing 82 percent of 
the children in the city aged 12-18. If this change results in a 50 percent drop in sugar-sweetened beverage con-
sumption, we will have reduced the average caloric intake of 82 percent of the population by 5 percent.

 c.  How do we implement this information for our situation? Our contract with the local distributor is up for 
renewal at the end of this school year. If we provide 90 days’ notice of our intention not to renew the contract, we will 
not be required to pay any penalty. In the neighboring county, the distributor called the local paper to complain that 
the School Board was creating a “nanny state”; however, there was little organized opposition to the change. It will 
cost approximately $10,000 per school to repair or replace water fountains in each cafeteria, for a total of $60,000 in 
initial costs. The district will also lose the revenue from soda sales, which totaled $140,000 in fiscal year 2008. Some 
parents and students will object to the removal on the grounds that high school students are capable of making 
their own beverage decisions. Principals and teachers should have information available to help them address these 
concerns.

 The entries under a, b, and c above are merely examples. A summary for decision makers is likely to include many more 
examples and more extensive explanatory information. The purpose of this brief model is to give the reader a concrete 
sense of what a L.E.A.D. evidence report would look like. Such a report should be prepared for each potential intervention 
to be considered by the decision maker.

Strategy for Locating Evidence

As described in detail in Chapter 5, the strategy for locating evidence should begin 
with answering the three questions that frame the discussion in this chapter: (1) Why 
should we do something about this problem in our situation? (2) What specifically 
should we do about this problem? and (3) How do we implement this information for 
our situation? Collecting evidence in accordance with this typology will help expand 
the perspective on the forms of evidence that are potentially relevant to answering the 
obesity prevention question asked by the decision maker and on the potential sources 
from which to gather that evidence. The strategy used to locate evidence for each 
potential intervention depends on the context of the question being asked, as well as 
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Box 7-4 
Example L.E.A.D. Framework Evidence Report

1. Question Asked by the Decision Maker

 State the problem posed by the decision maker. For example:

 This summary was prepared to inform the School Board [decision maker] concerning the issue of whether soda vending 
machines should be removed from high schools to contribute to the prevention of obesity among our students.

2. Strategy for Locating Evidence

 Summarize the strategy for locating evidence. For example:

 a.  To determine the current childhood obesity situation in our city, we accessed data available from the Department of 
Health and from the public schools.

 b.  We asked Dr. Smart from the Public Health School to perform a search using multiple databases, including MEDLINE, 
the Cochrane Database of Systematic Reviews, and SCOPUS, to determine the available evidence linking soda machines 
to childhood obesity. Relevant articles were retrieved according to the L.E.A.D. framework methods.

 c.  Community leaders (Superintendent of Schools, School Council Chair, and Commissioner of the Department of Health) 
were asked to review the evidence table and comment on its accuracy and completeness.

This list may include much more evidence from many sources—these are just examples.

3. Evidence Table

 Develop a table summarizing the characteristics of the evidence that was gathered, including its quality. The evidence 
should be organized by the “Why,” “What,” “How” typology of the L.E.A.D. framework and its quality assessed according 
to the methods described in Chapters 5 and 6. See a brief example of an evidence table in Table 7-2.

4. Summary of Evidence

 Synthesize the evidence according to L.E.A.D. framework considerations and methods described in Chapter 7, and summa-
rize it according to the “Why,” “What,” “How” typology. For example:

 a.  Why should we do something about this problem in our situation? Data from our Department of Health 
indicate that rates of obesity in our high school students are among the highest in the state, and current trends demon-
strate the problem is getting worse.

 b.  What specifically should we do about this problem? Remove soda vending machines from the high schools.
  (1)  Rationale: Our logic model is simple—removing soda machines from the high schools will result in reducing the 

caloric intake of our high school students and help decrease the rates of obesity. If overweight students consume 
one can of sugar-sweetened soda per day, the result is an increase in caloric intake of 150 calories per child per 
day. Obesity results from an imbalance of caloric intake and energy expenditure; if we can reduce caloric intake, the 
incidence of obesity is likely to fall. Because students obtain their soda largely through purchases at school, they are 
unlikely to substitute other sweetened beverages for the soda while at school.

  (2)  Effectiveness: High-quality evidence demonstrates the association between soda consumption and obesity. The 
IOM (2007) suggests that the only beverages offered to children during the school day should be water, low-fat and 
nonfat milk, and 100 percent fruit juice. A recent report from Texas demonstrates that removing certain high-fat 
snacks from cafeterias reduced student consumption of these foods (Cullen and Watson, 2009). We could not find 
any direct evidence that removing soda machines will reduce student soda consumption, but a recent study con-
ducted in Texas demonstrated reduced snack food consumption when these items were removed from the school 
cafeterias. The conclusions of that report are likely to hold for this intervention as well. Based on the data collected, 
we judge this intervention to be PROMISING.

  (3)  Reach/impact: This intervention will reach all children who attend our public schools, representing 82 percent of 
the children in the city aged 12-18. If this change results in a 50 percent drop in sugar-sweetened beverage con-
sumption, we will have reduced the average caloric intake of 82 percent of the population by 5 percent.

 c.  How do we implement this information for our situation? Our contract with the local distributor is up for 
renewal at the end of this school year. If we provide 90 days’ notice of our intention not to renew the contract, we will 
not be required to pay any penalty. In the neighboring county, the distributor called the local paper to complain that 
the School Board was creating a “nanny state”; however, there was little organized opposition to the change. It will 
cost approximately $10,000 per school to repair or replace water fountains in each cafeteria, for a total of $60,000 in 
initial costs. The district will also lose the revenue from soda sales, which totaled $140,000 in fiscal year 2008. Some 
parents and students will object to the removal on the grounds that high school students are capable of making 
their own beverage decisions. Principals and teachers should have information available to help them address these 
concerns.

 The entries under a, b, and c above are merely examples. A summary for decision makers is likely to include many more 
examples and more extensive explanatory information. The purpose of this brief model is to give the reader a concrete 
sense of what a L.E.A.D. evidence report would look like. Such a report should be prepared for each potential intervention 
to be considered by the decision maker.

the intermediary’s knowledge of and access to study designs and methodologies in 
diverse fields; therefore, it is important to describe this strategy clearly in the report. 
(For a list of selected information sources, see Appendix D.)

Evidence Table

As described in Chapter 6, once the evidence for each potential intervention has been 
located, it should be evaluated. Each type of evidence should be evaluated according 
to established criteria for assessing the quality of that type of evidence, including the 
level of certainty and generalizability. In addition, the relative value of each source 
of evidence depends on the decision-making context. Table 7-2 offers a template for 
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an evidence table that should be included in the evidence report for each potential 
intervention. The table should be divided into three parts based on the above three 
questions. Thus the first part of the table should summarize the evidence that answers 
Why should we do something about this problem in our situation? As described fur-
ther in Chapter 5, this evidence, sometimes called needs assessment, helps the decision 
maker understand the scope and severity of the public health problem in the local con-
text. The second part of the table should summarize the evidence that answers What 
specifically should we do about this problem? This evidence describes the effectiveness 
and impact of potential interventions and helps the decision maker select which one 
to implement. Finally, the third part of the table should summarize the evidence that 
answers How do I implement this information for our situation? This evidence helps 
the decision maker assess how a potential intervention should be implemented to 

TABLE 7-2 Evidence Table Template

Example Decision Maker Question: Should our schools change the contents of vending machines to help prevent obesity 
among our students?

Issue/Potential 
Intervention Source Type Quality Outcomes/Findings

Part A: Why should we do something about this problem in our situation?

All needs assessment evidence for the particular problem (e.g., health burden, frequency/incidence, social determinants, 

trends, health disparities, monetary and social costs) should be described in this section. One example:

Childhood obesity rates 
in our area (2008 data)

Department of 
Health Expanded 
Immunization 
Registry

Quantitative report 
using existing database

High A map of our community 
showing childhood obesity rates 
by neighborhood is provided.

Part B: What specifically should we do about this problem?

All evidence associated with the effectiveness and impact of a particular intervention (e.g., causal pathways, outside 

influences, sustained effects, unintended consequences) should be described in this section. One example:

School nutrition policy 
changes

Study citation Descriptive, 
quantitative

High Policy changes in one state’s 
public schools significantly 
reduced calorie consumption 
among its youth during the 
school day.

Part C: How do we implement this information for our situation?

All evidence associated with the relevance and implementation of a particular intervention (e.g., generalizabiltiy, 

sustainability, cost-effectiveness, cost feasibility, strategic planning, implementation policies, potential challenges) should 

be described in this section. One example:

Removal of sugar-
sweetened beverages from 
all vending machines on 
school campuses

Study citation Quantitative report 
using revenue 
statements for vending 
machines in schools

High When replaced with water, 
juice, and milk, sugar-sweetened 
beverages can feasibly be 
removed from a cost perspective.
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achieve its desired effects in the local context. As illustrated by Table 7-2, each source 
of evidence and the issue it addresses should be identified, as well as the type of study 
design or methodology, its quality, and its major outcomes or findings. Guidance on 
this information can be found in Chapters 5 and 6 of this report.

Summary of Evidence

Once the potentially relevant evidence has been located and evaluated for each poten-
tial intervention as called for by the L.E.A.D. framework, it should be synthesized 
and summarized to help inform the decision based on the question asked. Evidence 
and other sources of information like theory, professional experience, local wisdom 
are synthesized using tools described earlier in this chapter. The following subsections 
address the formulation and reporting of this summary.

Why Should We Do Something About This Problem in Our Situation?

The first part of the summary should describe the local conditions to be addressed by 
the potential intervention. It might include, for example, the number of people affect-
ed by obesity; the rate of increase in obesity; the number of people affected by obesity-
related diseases, such as type 2 diabetes, and whether those affected fall within a 
certain age, racial, or ethnic group more than other groups; and the associated health 
care costs—all specific to the particular setting.

What Specifically Should We Do About This Problem?

The second part of the summary should provide a description and rationale for the 
potential intervention. The synthesis of this evidence should consider the broader 
context for the intervention from a systems perspective, how effective the interven-
tion might be, and its public health impact. Table 7-1, presented earlier, lists tools that 
can be used in assembling this evidence. Decision makers may need to balance highly 
effective interventions that reach only a modest number of people with less effective 
interventions that reach the entire population at risk. Or they may need to look at 
interventions for which little evidence is available on their effectiveness or impact but 
that enjoy community acceptance, or ones that are recommended by experts in the 
field based on their experience and knowledge. Guidance is offered below for sum-
marizing the three types of evidence that can inform the selection of an intervention: 
(1) the broader context of the potential intervention from a systems perspective (i.e., 
rationale); (2) how effective the intervention is likely to be; and (3) its likely reach and 
impact.

The Broader Context from a Systems Perspective (i.e., rationale). The summary 
should clearly describe the theory used to link the outcome(s) of the intervention to 
obesity prevention, or the systems view taken to understand the implications of the 
intervention for the outcome of interest. Logic models can help predict what effect 
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an intervention will have on behavior, whether it will lead to the desired outcome, 
or whether it will lead to other outcomes. Systems views highlight areas of concern 
and provide decision makers with options for evaluating new interventions (see 
Chapter 4).

Reporting Likely Effectiveness. As discussed previously, the level of certainty as to the 
causal relationship between an intervention and the observed outcomes and the extent 
to which the research results can be translated to the current situation (generalizabil-
ity) both increase the likelihood that the intervention will yield favorable results. The 
degree of certainty needed to recommend an intervention is not absolute: interventions 
that are low-cost/low-risk may be recommended with less certainty than interventions 
that are higher-cost or higher-risk. Interventions that require substantial capital or 
ongoing expenditures or that have higher potential risks will need stronger evidence 
before being recommended (Cohen and Neumann, 2008).

In accordance with the L.E.A.D. framework, the report should present decision 
makers with a summary of the estimated effectiveness of the potential intervention, 
following the approach of the Washington State Department of Health (2005), which 
was subsequently cited and applied by the Texas Department of Health State Health 
Services (2006). In addition, to present the full spectrum of possible conclusions, the 
committee suggests adding a fourth category of “no likely benefit” to the Washington 
State and Texas approach. As a result, the committee suggests the following categories 
of effectiveness:

• Effective—One or more well-designed studies in similar contexts have shown 
that a potential intervention has had the desired effect on nutrition, physical 
activity, or obesity rate.

• Promising—Evidence suggests likely effectiveness in achieving intervention goals. 
A potential intervention is adapted from a proven intervention, with substan-
tial alterations that (1) have a scientific basis; (2) are based on evidence from 
evaluation studies or reports showing meaningful, positive health or behavioral 
outcomes; or (3) are supported by written program evaluations that include evi-
dence of effectiveness, formative evaluation data, and/or results consistent with 
theory in the case of high-reach, low-cost, replicable interventions (Brownson 
et al., 2009).

• Untested—A potential intervention has shown an effect in another context; it 
has a strong theoretical basis and some supporting data, but key data are miss-
ing; or the evidence shows effects on intermediate outcomes only, particularly 
if the link between these intermediate outcomes and obesity has not yet been 
firmly established.

• No likely benefit—Well-conducted studies fail to show a positive effect for a 
potential intervention, or there is evidence of harm.



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

���Assembling Evidence and Informing Decisions

An evolution has occurred in the categorical presentation of summary conclu-
sions regarding the evidence base for public health interventions. The committee gave 
special weight to the classification systems used by the Washington State and Texas 
public health departments and noted their congruence with current academic assess-
ment schema—particularly those of Brownson and colleagues (2009) and a paper 
commissioned for this report on the current review of environmental and policy inter-
ventions for childhood obesity prevention undertaken by Transtria (see Appendix B 
for more information on this project). Although there are differences in nuance among 
the various proposed schema, as noted earlier, clear communication among profession-
als requires the adoption of a uniform lexicon for reporting.

When possible, the summary of evidence concerning likely effectiveness should 
also provide an estimate of the magnitude of the effect. In the case of quantitative 
data, specific statistical tools will help in describing the uncertainty surrounding these 
estimates. In the case of qualitative data or data that are less directly applicable to the 
decision-making context, the range of likely results will be more difficult to describe. 
In this case, qualitative descriptions of prior experiences in similar settings, which 
are always valuable adjuncts to research results, may be the only basis for decision 
making.

Reporting Likely Reach and Impact. An intervention should be categorized as uni-
versal, selective, or indicated. Within the universal category, evidence for the reach 
and uptake of the intervention should be summarized, in quantitative terms when 
possible. In some cases, widespread reach may allow for significant impact from inter-
ventions that are of relatively low absolute effectiveness. An example is distributing 
guidance on healthful eating through the health care or education system, which may 
be inexpensive, involve minimal risk, and be capable of reaching a large number of 
community members. Presented with evidence for a sizable potential impact, decision 
makers may adopt interventions of this sort as part of a larger portfolio.

How Do We Implement This Information for Our Situation?

The final part of the summary should address the implementation of the potential 
intervention. This section, which will most commonly be in narrative form, should 
describe (1) the personnel and other resources deployed in the studies examined; (2) if 
applicable, the relationship between the size of the program staff and the population 
reached; (3) the institutional relationships required for implementation; and (4) any 
other resource requirements that would aid decision makers in understanding how 
best to apply the results of previous efforts to planning this intervention.

In many cases, interventions may need to be adapted to fit the local context. 
Community participation in this process may lead to better understanding of the 
local context for implementation. When sufficient data are available, realist reviews 
(Pawson et al., 2005) may be undertaken to guide decision makers in making adapta-
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tions to local circumstances that are likely to preserve the effectiveness of previous 
programs in their context.

KNOWLEDGE INTEGRATION

As noted earlier, the new knowledge obtained in following the framework needs to be 
incorporated into the context of the organization or system where decisions are being 
made, such as a public health department, a mayor’s office, a health care system, or 
a school system. Rather than an active step in the framework, knowledge integration 
is the desired final outcome of the process. Knowledge integration may also generate 
new questions and feed back into the steps of the framework. The cyclic nature of 
knowledge generation, use of evidence, integration of relevant evidence into systems, 
and feedback is thus completed.

The concept of knowledge integration derives from the evolution of thinking 
about how new knowledge from research is used (Best et al., 2008b). Earlier terms 
such as “knowledge transfer” and “knowledge uptake” captured the need to move 
new knowledge generated by research into the hands of users but reflected one-way, 
linear thinking, with researchers simply producing new knowledge. Experience has 
suggested that these models do not work (Davis et al., 2003; Grimshaw et al., 2001). 
Other terms, such as “knowledge translation,” suggest more of a relationship model 
incorporating the necessary interactions among individuals and the importance of 
social networks (Canadian Institutes of Health Research, 2008). “Knowledge integra-
tion” takes the process of translating evidence to practice a step further, indicating 
that relationships themselves are shaped by the organizations and systems in which 
they are embedded and that a system has particular dynamics, priorities, time scales, 
modes of communication, and expectations (Best et al., 2008a). In a similar manner, 
the recent emphasis of the National Institutes of Health (NIH) on dissemination and 
implementation research has encouraged investigators and decision makers to focus 
their research and programmatic questions on the integration of knowledge within 
systems (Kerner et al., 2005).

The concept of knowledge integration is closely linked to an appreciation for 
a study’s generalizability, discussed throughout this report. An understanding of the 
context in which evidence will be used is clearly part of successful knowledge integra-
tion. The challenges of addressing a study’s generalizability, such as recognizing the 
ecologically complex nature of communities, organizations, and health care systems as 
opposed to the more tightly (and artificially) controlled conditions of RCTs, have been 
described (Green and Glasgow, 2006).

Knowledge integration places specific emphasis on systems thinking in health 
sciences, which has evolved out of scientific inquiry in such fields as mathematics, 
biology, engineering, ecology, and management science (see Chapter 4). Examples of 
systems thinking come from the fields of weather forecasting, prevention of pandem-
ics, and tobacco control (Leischow et al., 2008). In the control of obesity, multiple 
systems or organizations are clearly involved. The management of systems knowledge 
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and its successful integration will therefore require an infrastructure to store, dissemi-
nate, and communicate this information to various stakeholders within a systems envi-
ronment (Leischow et al., 2008) (see Chapter 10).
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8
Opportunities to 
Generate Evidence

KEY MESSAGES

• The evidence base to inform decisions about obesity prevention is extremely limited, even taking into 
account the expanded view of evidence proposed in this report (Chapter 5). Each step in the L.E.A.D. 
framework can provide important insights about the types of evidence that are needed.

• In obesity prevention–related research, the evaluation of ongoing and emerging initiatives is of particu-
lar priority.

• Future research on obesity prevention, and in public health more generally, can employ a broad array of 
study designs that support valid inferences about the effects of policies and programs without experi-
mentation, promoting transdisciplinary exchange.

• Published peer-reviewed reports on the results of obesity prevention efforts often lack useful information 
related to generalizability to other individuals, settings, contexts, and time frames, adding to the problem 
of incomplete evidence for decision making.

• If obesity prevention actions must be taken when evidence is limited, the L.E.A.D. framework calls for 
developing credible evidence about those actions for use in decision making about future efforts, includ-
ing the use of natural experiments, and emerging and ongoing programs through “evaluability assess-
ments” and continuous quality assessments.

The preceding chapter outlines a standard for assembling evidence that requires 
access to potentially useful sources of information; the blending of theory, expert 

opinion, experience, and local wisdom; the availability of scientifically trained staff or 
colleagues skilled in using these resources; a time window that allows for the process 
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of locating, evaluating, and assembling evidence; and, most important, the existence 
of relevant evidence. Use of the L.E.A.D. framework to broaden what is considered 
useful, high-quality evidence and to gradually increase the availability of such evi-
dence will help in attaining this standard. Together with the importance of taking a 
systems approach and making the best possible use of diverse types of evidence that 
are relevant to the user’s perspective and the question being asked, a major emphasis 
of this report is the urgent need to generate more evidence to inform efforts to address 
obesity prevention and other complex public health problems. Much of what is called 
for in the framework will meet the expectations and needs of decision makers when 
sufficient evidence exists, although clearly such is not yet the case (see Chapter 3). On 
the other hand, failure to find relevant evidence may either (erroneously) reinforce 
the perception that effective interventions cannot be identified, or increase skepticism 
or resistance on the part of decision makers—who must proceed in the interim—with 
respect to the utility of incorporating evidence into their decision-making process. As 
described in Chapter 7, when decision makers face choices that must be made and 
actions that must be taken in the relative absence of evidence, or at least on the basis 
of inconclusive, inconsistent, or incomplete evidence, the L.E.A.D. framework calls for 
critical evaluation and systematic building on experience in a continuous translation, 
action, monitoring, surveillance, and feedback loop (i.e., matching, mapping, pooling, 
and patching; see Appendix E for more detail).

The purpose of this chapter is to motivate researchers and others whose pri-
mary role is to generate (i.e., support, fund, publish) evidence to adopt the L.E.A.D. 
framework as a guide to identifying and generating the types of evidence that are 
needed to support decision making on obesity prevention and other complex public 
health problems (see Figure 8-1). The focus is on evidence related to “What” and 
“How” questions, that is, evidence demonstrating the types of interventions that are 
effective in various contexts; what their impacts are; and which are relatively more or 
less effective, whether they are associated with unexpected benefits or problems, and 
what practical issues are involved in their implementation. As noted in Chapter 3 and 
defined in Chapter 5, these concerns point to areas in which a lack of evidence is most 
likely to be problematic. This chapter also anticipates a cycle that begins with plan-
ning from incomplete evidence, blended with theory, expert opinion, experience, and 
local wisdom (see Chapter 7), and ends with evaluating the consequences of interven-
tions. Such a cycle, in turn, may produce the most credible evidence for other jurisdic-
tions seeking practical models to emulate.

The chapter begins by briefly reviewing existing evidence needs and outlining 
the need for new directions in evidence generation and transdisciplinary exchange. 
It then addresses the limitations in the way evidence is reported in scientific journals 
and the need to take advantage of natural experiments and emerging and ongoing 
interventions as sources of practice-based evidence to fill the gaps in the best avail-
able evidence. The chapter concludes with a discussion of alternatives to randomized 
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experiments, with a focus on the level of certainty of the causal relationship between 
an intervention and the observed outcomes.

EXISTING EVIDENCE NEEDS

The generation of evidence related to interventions and their effectiveness can be 
approached through evaluation research, where evaluation is defined as “a systematic 
assessment of the quality and effectiveness of an initiative, program, or policy . . .” 
(IOM, 2007, p. 26). As explained in Chapter 1, the 2007 Institute of Medicine (IOM) 
report Progress in Preventing Childhood Obesity, which is current through 2006, 
strongly emphasizes the need for evaluation of ongoing and emerging initiatives. The 
committee that produced the report found that, in response to the urgency of the 
problem of childhood obesity with respect to prevalence and economic costs, numer-
ous efforts were being undertaken on the basis of what was already known from 
theory or practice. Given the inherent relevance of implemented programs to natural 
settings, such spontaneous or endogenous interventions may be of most interest to 

Figure 8-1.eps
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FIGURE 8-1 The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions (L.E.A.D.) framework for obesity 
prevention decision making.
NOTE: The element of the framework addressed in this chapter is highlighted.
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decision makers. However, many of these programs are not evaluated. Issues for con-
sideration in increasing the use and appropriateness of such evaluation, taken from the 
2007 IOM committee’s assessment, are shown in Box 8-1.

A working group convened by the National Heart, Lung, and Blood Institute of 
the National Institutes of Health (NIH) also has made several recommendations for 
research needs related to the prevention of child obesity, many of which are directly 
relevant to the types of population-based approaches addressed in this report (Pratt 
et al., 2008). Several of these recommendations are listed in Box 8-2. Consistent with 
the issues highlighted by the 2007 IOM committee, the NIH recommendations include 
the evaluation of existing promising programs, as well as the conduct of studies of 
multilevel and multicomponent interventions.

The examples in Box 8-2 relate specifically to child obesity. However, the need 
for more evidence relevant to decision making is also recognized with respect to obe-
sity in adults and other complex public health problems. The Congressional Budget 
Office (CBO), for example, has identified several areas in which having more evidence 
would be helpful. CBO found some evidence on net cost reductions for certain disease 
management programs, but it was unclear whether these strategies could be replicated 
or applied in a broader population. In general, CBO found the availability of clinical 
and economic research assessing and comparing treatments for preventive services to 
be limited (CBO, 2008).

Box 8-1 
Considerations for Increasing Evaluation of Obesity Prevention 
Initiatives

• Evaluation is often not a priority for individuals and organizations that are developing a new policy, pro-
gram, or intervention.

• The time and resources needed to ensure appropriate baseline and outcome measures may not be avail-
able or allocated.

• Evaluation may seem too technically complex.
• Evaluation may not be identified as a responsibility of those undertaking the initiative.
• Evaluation outcomes are not always matched to the nature and stage of the program; e.g., intermediate 

outcomes such as change in food intake, physical activity, or TV viewing may be more appropriate than 
BMI (body mass index) for short-term programs.

• Evaluations of multiple, linked programs require collaborative efforts and systems approaches.

SOURCE: IOM, 2007, pp. 27-28.
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Box 8-2 
Selected Recommendations for Research in Childhood Obesity 
Prevention

Settings

• Test interventions with physicians and other health care providers, combined with community involve-
ment (e.g., train physicians to screen, nurses to be coaches, and health care settings to refer to commu-
nity resources) (for young children).

• Conduct interventions in a variety of settings (e.g., home; child care; the U.S. Department of Agriculture’s 
Special Supplemental Nutrition Program for Women, Infants, and Children [WIC]; and health care set-
tings) (for young children).

• Examine multilevel and multicomponent, community-based interventions in multiple settings (e.g., 
schools, health care, home, community, built environment, public policy, social marketing, diet, physical 
activity behaviors).

• Test a multilevel, comprehensive intervention that targets minority and low-income populations (e.g., 
culturally appropriate ways to reach Latino, African-American, Native American, and Asian/Pacific 
Islander children).

• Develop and test interventions that can be incorporated effectively into existing school and community 
infrastructures (e.g., curriculum, physical activity, school lunch programs) to maximize effectiveness and 
minimize cost.

• Conduct intervention studies that address issues related to the interface between individual behaviors 
and the environment.

Implementation, Dissemination, Translation, Evaluation

• Identify and test approaches for community partnerships in the dissemination and implementation of 
evidence-based obesity-prevention programs.

• Evaluate the effectiveness of existing promising programs.

Methodology

• Support methodological research on study designs and analytic approaches (identify optimal study 
designs and analytic approaches for various types of research questions).

• Use appropriate study designs and methods, including natural experiments, quasi-experimental designs, 
and randomized designs; develop time-sensitive funding mechanisms for natural experiments.

High-Risk Populations

• Study a diversity of high-risk and understudied subgroups, including low-income families, ethnically and 
socioeconomically diverse populations, boys, and children in rural communities, as well as immigrants.

• Conduct environmental and policy intervention research to improve access to healthy foods and the 
opportunity for physical activity in low-income communities.

Other Recommendations

• Analyze effectiveness–intervention studies for their cost-effectiveness.

SOURCE: Adapted and reprinted from Pratt et al., Copyright © 2008, with permission from Elsevier.
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THE NEED FOR NEW DIRECTIONS AND TRANSDISCIPLINARY EXCHANGE

The two methodological recommendations in Box 8-2 highlight one of the major 
problems encountered by those who wish to generate policy- or program-relevant evi-
dence regarding population health problems such as obesity. These recommendations 
refer to the need to identify optimal and appropriate study designs, including designs 
that will allow for timely assessment of initiatives that constitute “natural experi-
ments” (detailed later in this chapter); quasi-experimental designs are mentioned in 
addition to randomized designs. One major question raised by these recommendations 
relates to the prevailing preference for randomized controlled trials (RCTs) in biomed-
ical science because of their advantages for drawing causal inferences: Are there good 
alternatives to randomized designs that will accomplish the same thing but can be 
implemented more flexibly in natural or field settings? (West et al., 2008). A related 
question, also reflected in the considerations from the 2007 IOM report and the NIH 
recommendations, is the complexity of many interventions conducted in the commu-
nity: To what degree do the multiple components of interventions need to be separated 
to isolate their causal effects? In some, perhaps many, cases, the separation may be 
artificial—the effectiveness of each component may be dependent on the others, and 
the full treatment package may be of primary interest (West and Aiken, 1997). In 
other cases, components may need to be deleted because of ineffectiveness or iatro-
genic effects or for cost-effectiveness reasons. Chapter 4 provides a fuller discussion of 
these conceptual issues.

A more general issue is how experts who are trained in a particular research 
approach can expand their capabilities for addressing issues that can be well stud-
ied only with different, less familiar approaches. For example, how do biomedical 
researchers, who have traditionally conducted the research on obesity, become con-
versant with methods for evaluating evidence that may be available from other fields 
and with the experts, or expertise, in implementing those methods? How do research-
ers in fields other than biomedicine—for example, education, community design, or 
economics—become involved and expert in studying problems, such as obesity, some 
aspects of which do not lend themselves to their typical methods? And how can obe-
sity researchers benefit from the scholarship of colleagues who have focused on differ-
ent, similarly complex public health problems, such as tobacco control?

Transdisciplinary exchange refers to researchers’ use of a “shared conceptual 
framework drawing together disciplinary-specific theories, concepts, and approaches 
to address a common problem” (Rosenfield, 1992, p. 1351). Both the medical and 
social sciences are challenged to expand their notion of methods and study designs 
that can inform the study of obesity prevention and other population health problems 
by considering contextual concerns (social, economic, environmental, institutional, 
and political factors) that influence health outcomes. For example, NIH’s National 
Institute on Aging has supported a network or team approach to studying the “biolog-
ical, psychological and social pathways to positive and not-so-positive health” (Kessel 
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and Rosenfield, 2008, p. S229); the result has been enhanced quality of published 
research that crosses disciplinary lines. Funding agencies such as NIH have therefore 
been encouraged to continue to support this type of research and urge researchers to 
value collaboration and partnerships in a variety of fields.

Stimulated by a 2006 National Cancer Institute conference that highlighted the 
need for transdisciplinary research in health, Kessel and Rosenfield (2008) describe a 
number of factors that have both facilitated and constrained transdisciplinary science 
(Table 8-1). The authors identified these factors from research programs that have 
successfully crossed disciplinary boundaries. Reflecting the type of transdisciplinary 

TABLE 8-1 Factors Facilitating and Constraining Transdisciplinary Team Science

Factor Facilitating Constraining

Focus on major 
problems

PIs able to bring researchers together across 
disciplines and program-unifying themes

Some areas seen as unrealistic
Lack of integrative research framework
Few “how-to” models

Team members Possess complementary and intersecting skills
Able to develop common language
Positive open attitude
Appreciative of others’ knowledge
Shared understanding of scientific problem
Mutual trust and respect
Open to mentoring

See skills as competitive
Tension between solo and collaborative work
Power–prestige differences social and medical 

sciences
Worry about diffusion of focus and loss of identity
Research seen as time-consuming/multiple projects
Disincentive for practitioners
Sharing credit affects promotion, tenure, 

publications, funding

Training Complementary training
Mentored graduate students to participate in 

transdisciplinary research team
SERCA grants for training in new field

Historical barriers across fields
Location of departments
Funding limited

Institutions Support, promote, and fund centers, networks, 
and teams across disciplines, departments, and 
medical and social science facilities on same 
campus

Rigid university policies
Centers lack funds

Technology Facilitate communication even when teams and 
researchers physically dispersed

Funding Foundations and government support network/
team approach (e.g., MacArthur, NIH)

Grant applications more challenging, 
time-consuming

Publication Journals discourage multiple authors
Peer review hard to judge
Need to frame more narrowly

NOTE: NIH = National Institutes of Health; PI = principal investigator; SERCA = Special Emphasis Research Career Award.
SOURCE: Reprinted from Kessel and Rosenfield, Copyright © 2008, with permission of Elsevier; and Kessel and Rosenfield, page 401—
Table 19.3, “Fostering interdisciplinary innovation: The way forward” from “Expanding the boundaries of health and social science: Case 
studies of interdisciplinary innovation” (2003), by permission of Oxford University Press, Inc.
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exchange that is needed among researchers, the final section of this chapter examines 
alternatives to randomized experiments from the perspective of evaluation experts in 
the behavioral sciences, economometrics, education, public health, and statistics and 
explains why these alternatives are particularly important for obesity prevention (a 
more detailed discussion of selected study designs is offered in Appendix E).

LIMITATIONS IN THE WAY EVIDENCE IS REPORTED IN SCIENTIFIC JOURNALS

Decision makers (e.g., policy makers, professional caregivers, public health officials, 
and advocates) have concerns beyond scientists’ certainty of causal relationships in 
judging the utility and persuasiveness of evidence (see Chapter 7). All of these con-
cerns fall to some degree under the broad rubric of generalizability (Garfield et al., 
2003; Glasgow et al., 2003, 2006; Green, 2001; Green and Glasgow, 2006; Green and 
Lewis, 1981; Green et al., 1980; Shadish et al., 2002, Chapters 11-13). As described 
in Chapter 5, the generalizability of a study refers to the degree to which its results 
can be expected to apply equally to other individuals, settings, contexts, and time 
frames. The generalizability of evidence-based practices is seldom considered in indi-
vidual studies or systematic reviews of the evidence, but is often decisive in decision 
makers’ adoption of research evidence for practical purposes such as obesity preven-
tion. Some authors have begun to make a regular practice of noting the “applicabil-
ity” of findings, with caveats when the range of populations or settings in which the 
evidence from trials was derived is notably limited (Shepherd and Moore, 2008). 
Others have proposed combining reviews of clinical and community evidence in a 
more “ecologically comprehensive” (multimethod, multilevel) approach to the use of 
evidence in such areas as tobacco and obesity control (Ockene et al., 2007). And some 
journals have begun to make the generalizability of a study more of an issue in consid-
ering manuscripts (e.g., Eriksen, 2006; Steckler and McLeroy, 2008), on occasion with 
qualifications and noted constraints (Patrick et al., 2008).

The usual manner of reporting results of obesity prevention efforts in journals 
often adds to the problem of incomplete evidence because useful aspects of an inter-
vention and research related to its generalizability are not discussed. At a meeting 
of the editors of 13 medical and health journals, several agreed to make individual 
and joint efforts to devote more attention to issues of a study’s generalizability and 
to press for more reporting of (1) recruitment and selection procedures, participation 
rates, and representativeness at the levels of individuals, intervention staff, and deliv-
ery settings; (2) the level of consistency with which the intervention being tested was 
implemented in the study; (3) the impact on a variety of outcomes, especially those 
important to patients, clinicians, program cost, and adverse consequences; and (4) in 
follow-up reports, attrition of subjects in the study at all levels, long-term effects on 
outcomes, and program institutionalization, modification, or discontinuation (Green 
et al., 2009; supported by Cook and Campbell, 1979, pp. 74-80; Glasgow et al., 
2007; Shadish et al., 2002). These moves by journal editors relevant to obesity control 



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

���Opportunities to Generate Evidence

hold promise for the greater relevance and usefulness of the published scientific litera-
ture for other decision makers, responding to some of their major concerns.

Specifically in childhood obesity prevention, Klesges and colleagues (2008) 
examined studies published between 1980 and 2004 that were controlled, long-term 
research trials with a behavioral target of either physical activity or healthful eating 
or both, together with at least one anthropometric outcome. Using review criteria 
for a study’s generalizability to other individuals, settings, contexts, and time frames 
(external validity) developed by Green and Glasgow (2006), they found that all of the 
19 publications that met their selection criteria lacked full reporting on the 24 dimen-
sions of external validity expected in an optimal paper to enable users to judge poten-
tial generalizability (see Box 8-3). Median reporting over all elements was 34.5 per-
cent; the mode was 0 percent with a range of 0 percent to 100 percent. Only four 
dimensions (descriptions of the target audience and target setting, inclusion−exclusion 
criteria, and attrition rate) were reported in at least 90 percent of the studies. Most 
infrequent were reports of setting-level selection criteria and representativeness, 
characteristics of intervention staff, implementation of intervention content, costs, 
and program sustainability. These limitations of individual studies are also seen and 
sometimes multiplied in systematic reviews, such as meta-analyses, of whole bodies of 
literature. The cumulative problems of inadequate reporting of sampling, settings, and 
interventions have been noted, for example, in meta-analyses of the patient education 
literature on preventive health interventions in clinical settings (Simons-Morton et al., 
1992; Tabak et al., 1991).

These findings provide strong support for the conclusion of Klesges and col-
leagues (2008) that the aspects of generalizability that potential users need most to see 
reported more thoroughly in the published evidence are the “3 Rs”: the representative-
ness of participants, settings, and intervention staff; the robustness of the intervention 
across varied populations and staffing or delivery approaches; and the replicability of 
study results in other places. The specific questions most decision makers will have 
within these broad categories relate to cost (affordability); scalability; and acceptabil-
ity in particular populations, times, and settings.

Even with more complete reporting on these issues of a study’s generalizability 
to other populations, gaps will inevitably remain. RCTs can never fill all of the cells 
in a matrix of potentially relevant evidence representing all combinations of a study’s 
dimensions of generalizability: population × setting × intervention × time × staffing × 
other resources. The empty cells in such a matrix require potential users of evidence 
to make inferential leaps or more studied extrapolations from the existing coverage of 
the evidence to their own population, setting, intervention, time, staffing, and other 
resources. In short, users should bring to bear on their decisions their own theories or 
assumptions about the fit of the evidence to their situation, which will vary along each 
of the above dimensions.

A particular challenge for obesity prevention, as in some other areas of chronic 
disease control, is the multiplicity and complexity of these dimensions. For each 
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Box 8-3 
Percentage of 19 Studies Reporting External Validitya 
Dimensions, 1980-2004

External Validity Dimensionb Percent Reporting

Reach and Representativeness
Individual Participants
Description of targets 100
Individual inclusion/exclusion criteria 90
Participation rate 63
Representativeness 10

Setting
Description of targets 95
Setting inclusion/exclusion criteria 11
Participation rate 22
Representativeness 0

Delivery Staff
Participation rate 5

Implementation and Adaptation
Consistency of implementation 26
Staff expertise or training 89
Variations in implementation by staff 5
Program adaptation 42

Outcomes of Decision Making
Outcomes compared with goal 37
Adverse consequences 32
Moderation of effect by participant characteristic(s) 53
Moderation of effect by staff/setting 10
Number of sessions or time needed to deliver intervention 68
Costs 0

Maintenance and Institutionalization
Long-term effects (at least 12 months) 74
Program sustainability 0
Attrition rate 100
Differential attrition by condition tested 21
Drop-out representativeness 42

a External validity is defined according to Leviton (2001).
b See Green and Glasgow (2006) for a detailed description of coding dimensions.

SOURCE: Reprinted from Klesges et al., Copyright © 2008, with permission from Elsevier.
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intervention, for example, there will be a multiplicity of points of intervention, from 
individuals to families, social groups, organizations, whole communities, regions, or 
states, each calling for different sources or types of evidence. Complexity will further 
confound the translation of evidence with respect to the projected time frame, even 
across the lifespan, to account for variations in interventions that make them age-
appropriate and account for such relevant background variables as media coverage of 
the issue, social discourse, and changing social norms.

WAYS TO FILL THE GAPS IN THE BEST AVAILABLE EVIDENCE

This section examines the need to take advantage of natural experiments and emerg-
ing and ongoing interventions as sources of practice-based evidence to compensate for 
the fundamental limitations of even the best available evidence.

Natural Experiments as Sources of Practice-Based Evidence

Rather than waiting for the funding, vetting, implementation, and publication of 
RCTs (and other forms of research) to answer practical and locally specific questions, 
one alternative is to treat the myriad programs and policies being implemented across 
the country as natural experiments (Ramanathan et al., 2008). Applying more system-
atic evaluation to interventions as they emerge, even with limited experimental control 
over their implementation, will yield more immediate and practice-based evidence 
for what is possible, acceptable, and effective in real-world settings and populations. 
What makes such evaluation of these natural experiments even more valuable is that 
it produces data from settings that decision makers in other jurisdictions can view as 
more like their own than the settings of the typical published trials. Seeing how other 
state and local jurisdictions are performing in a given sphere of public concern also 
may activate competitive instincts that spur state and local decision makers to take 
action.

The Centers for Disease Control and Prevention’s (CDC’s) Office on Smoking 
and Health used this strategy of making comparisons across jurisdictions when 
California and Massachusetts raised cigarette taxes and launched tax-based, com-
prehensive statewide tobacco control programs (see Chapter 4). Noting the acceler-
ated rates of reduced tobacco consumption in those states compared with the other 
48 states, CDC collaborated with the two states to evaluate these natural experiments 
and analyze their components (e.g., mass media, school programs) and the associated 
costs. CDC then offered the per capita costs of each component as a recommended 
basis for budgeting for other states wishing to emulate these successful programs 
(CDC, 1999). Many of the states used these budgetary allocations, at least temporarily 
before the tobacco settlement funds from the tobacco industry were diverted to gen-
eral revenue or other purposes.
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“Evaluability Assessment” of Emerging Innovations

As experience accumulates with local initiatives and innovative practices that have not 
yet been subjected to systematic evaluation, that experience can be disseminated to the 
larger community of public health officials. Funding should be directed at institution-
alizing methods and resources that support a culture of local experimentation, evalua-
tion, and continuous quality assessment and sharing. One such method that serves the 
broader community of decision makers is called “evaluability assessment” (Leviton 
et al., 2010a) or the systematic screening and assessment (Leviton et al., 2010b). This 
method was originally developed to assess whether a program had been sufficiently 
implemented before an outcome evaluation was undertaken (Wholey, 1977). It has 
been defined more recently as assessing the rationale, design, implementation, and 
characteristics of a program before a full-scale evaluation is undertaken to be sure the 
evaluation will be feasible and useful (Leviton et al., 1998; Wholey, 1994).

Recently, a Robert Wood Johnson Foundation/CDC partnership conducted a 
major evaluability assessment that involved taking an inventory of purported innova-
tive programs and policies in childhood obesity control, assessing their potential for 
evaluation, and providing resources to assist in their evaluation (RWJF, 2006, 2009). 
The partners believed an evaluability assessment approach to the evidence in child-
hood obesity control was necessary because so many formally untested ideas, policies, 
and strategies were emerging across the country. Decision makers had taken seriously 
the public health warning signals of the obesity epidemic, but found little in the sci-
entific literature on tested policies and methods for addressing the problem in their 
communities. They had no choice but to innovate, and the Foundation and CDC, also 
facing the paucity of evidence, had no choice but to seize upon the strands of practice-
based evidence these innovations might offer. They conducted a national survey of 
experts and observers in the field, inviting nominations of innovative policies and pro-
grams. From the pool of hundreds, with the aid of a national panel of experts, they 
systematically assessed the characteristics of each that would qualify it as promising 
in its reach, effectiveness, adoption potential, and sustainability. They then conducted 
site visits to those deemed promising and from these site visits produced logic models 
of the mediating variables addressed by each and the evaluation capacity of the staff. 
From these assessments, they selected the interventions that were most worthy of for-
mal evaluation.

This process of a centralized inventory of and evaluation assistance to the most 
promising interventions warrants particular attention when the urgency of action is 
great and the evidence for specific actions is thin. Local program staff will often need 
assistance with design, measurement, conduct, and analysis issues when carrying 
out an evaluation (Green, 2007). Without such assistance, many evaluations might 
respond to some local needs but would not provide the practice-based evidence of 
greatest use to others. The main lesson from experience with evaluability assessment is 
the advantage of the bottom-up, practice-driven approach over the top-down, science-
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driven process for generating evidence for problem solving. Taking full advantage of 
this lesson will require building an infrastructure of surveillance capacity and tools for 
self-monitoring of the implementation and effects of interventions.

Continuous Quality Assessment of Ongoing Programs

Once interventions have been established as evidence-based (in the larger sense sug-
gested in this chapter of a combination of evidence, theory, professional experience, 
and local participation), continuous assessment of the quality of implementation is 
necessary to ensure that the interventions do not slip into a pattern of compromised 
effort and attenuated resources and that they build on experience with changing cir-
cumstances, clientele, and personnel. Methods for continuous quality assessment have 
been borrowed from industry (e.g., Edwards and Schwarzenberg, 2009) and adapted 
to public health program assessment to support the development of practice-based evi-
dence in real time with real programs (Green, 2007; Katz, 2009; Kottke et al., 2008).

Continuous quality assessments of individual interventions can be pooled and 
analyzed for their implications for the adjustment of programs and policies to chang-
ing circumstances. These findings, in turn, can be pooled and analyzed at the state 
and national levels to derive guidelines, manuals, and interactive online guides for 
a combination of best practices and best processes. What meta-analyses and other 
systematic reviews may be telling us, with their inconsistent results or variability of 
findings over time, is that there is nothing inherently superior about most intervention 
practices. Rather, social, epidemiological, behavioral, educational, environmental, and 
administrative diagnoses lead to the appropriate application of an intervention to suit 
a particular purpose, population, time, setting, and other contextual variables. Such 
was the conclusion of a comparative meta-analysis of patient education and counsel-
ing interventions (Mullen et al., 1985).

Similarly, in clinical practice, where the application of evidence-based medicine 
(EBM) is generally expected, “Physicians reported that when making clinical decisions, 
they more often rely on clinical experience, the opinions of colleagues, and EBM sum-
marizing electronic clinical resources rather than refer directly to EBM literature” 
(Hay et al., 2008, p. 707). These alternatives to the direct and simple translation of 
EBM guidelines, as in other fields of practice, should not be surprising in the face of 
the limited representation of types of patients or populations and circumstances in 
EBM studies. The challenge, then, is how to use the experience and results from these 
combinations of explicit scientific evidence and tacit experiential evidence to enrich 
the evidence pool. Hay and colleagues (2008) suggest methods of “evidence farming” 
to systematize the collection of data from clinical experience to feed back into the 
evidence−practice−evidence cycle.
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ALTERNATIVES TO RANDOMIZED EXPERIMENTS

As discussed in previous chapters, randomized experiments are generally viewed as 
the gold standard for research designs. A prototype is a RCT of a drug treatment 
compared with a placebo or other drug. In a prevention context, an RCT would be 
a study in a community or broader setting in which individuals or groups would be 
assigned by the researchers to experience or be exposed to different interventions. 
When a randomized experiment is properly implemented and its assumptions can be 
met, it produces results that are unrivaled in the certainty with which they support 
causal inferences in the specific research context in which the trial was conducted. 
According to Shadish and colleagues (2002), the advantages of RCTs are that they 
protect against threats to the level of certainty of the relationship between an inter-
vention and the observed outcomes due to history, maturation, selection, testing and 
instrumentation biases, ambiguous temporal precedence, and the tendency of mea-
surement to regress to the mean. As discussed here, however, the RCT has several 
limitations, some inherent and some associated with typical implementations, that can 
decrease its value as a tool for informing decision makers addressing complex public 
health problems. (See also Mercer and colleagues [2007], who summarize discussions 
at a symposium of experts that weighed the strengths, limitations, and trade-offs of 
alternative designs for studying the effectiveness and translation of complex, multilevel 
health interventions.)

RCTs require that a pool of subjects be identified who are willing to be random-
ized and that providers be available who are willing to deliver the identical treatment 
or control intervention to each subject according to the randomization protocol. 
Randomization has typically been conducted at the level of individual participants. It 
may also be conducted with interventions being delivered to groups or communities 
(termed “cluster randomization”; see Donner and Klar, 2000; Kriemler et al., 2010; 
Murray, 1998). Or it may be conducted at multiple sites, often in different geographic 
regions, using parallel RCTs in which individual participants or groups are assigned to 
the treatment or control intervention at each site, with the results being combined (see 
Raudenbush and Liu, 2000). Cluster randomization designs offer new possibilities to 
study new types of interventions, potentially with different interventions occurring at 
multiple levels (e.g., individual, group, small community). Multisite designs offer pos-
sibilities to study the effects of interventions with more diverse populations, settings, 
and even sets of treatment providers. At the same time, cluster and multisite random-
ized trials raise new challenges for design and implementation, as well as statistical 
analysis and interpretation (e.g., Varnell et al., 2004).

With all of these types of randomized trials, moreover, practical problems com-
monly arise when structural or policy interventions are being studied (Bonell et al., 
2006). Subjects may not want to be randomized; randomization may not be accepted, 
or may not be ethical or practical in the research context; or only atypical participants 
may be willing to be randomized.
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Consider, for example, the difficulty of using an RCT design to study the effects 
on health of secondhand tobacco smoke or the removal of physical education classes 
from schools. Both of these exposures are unlikely to be within the control of a 
researcher. In other cases, only atypical participants would be willing to participate. 
An example is an RCT of a faith-based or spiritually oriented wellness group com-
pared with a non-faith-based group because people cannot be assigned to be or not 
be spiritually oriented. Highly religious participants might refuse to be assigned to a 
non-faith-based program, while nonreligious participants might be unable to partici-
pate sincerely in a faith-based program. Or the faith-based treatment providers might 
believe that all people desiring the intervention should receive it. A cardiovascular dis-
ease prevention study among African American faith-based organizations in Baltimore, 
Maryland, encountered both of these challenges in a randomized trial (Yanek et al., 
2001). Many pastors of potentially participating churches were uncomfortable with 
randomization, wanting to know their intervention assignment before agreeing to par-
ticipate. In addition, an intended comparison between a spiritually oriented and stan-
dard version of the program could not be implemented because those in the standard 
condition spontaneously incorporated spirituality. These issues decrease the likelihood 
that an RCT can be implemented successfully and potentially decrease the likelihood 
that its results can ultimately be generalized to important policy contexts (Green and 
Glasgow, 2006; Shadish and Cook, 2009; Weisz et al., 1992).

In addition, the need to identify a pool of subjects willing to be randomized 
subtley privileges certain types of interventions. RCTs involving interventions designed 
to influence individuals or small groups (cluster randomization) are far easier to 
implement than those involving larger units (e.g., cities, states), given political and 
cost issues and methodological concerns about both the comparability of units and 
the ability to study a sufficient number of units to achieve adequate statistical power. 
That is, when aggregate units rather than individuals are randomly assigned, sample 
size and statistical power are based on the number of units, even if measurements are 
taken from individuals within each unit.

Finally, given the length of time required to plan and carry out an RCT, a trial 
may yield results long after the time frame in which the information is needed by deci-
sion makers. Or the results may no longer be as relevant in the context in which they 
would be applied when the trial has been completed. In the Women’s Health Initiative 
Dietary Modification Trial, for example, the nature of the low-fat dietary intervention 
did not address important issues, related to the types of fat, that were identified while 
the trial was in progress and could have influenced the results (Anderson and Appel, 
2006).

The above limitations can result in RCTs having less impact in research on pub-
lic policy relative to other, nonrandomized designs. Consider the changes in policy that 
led to what is viewed as one of the major recent public health triumphs—the reduc-
tion of the amount and prevalence of tobacco smoking in the United States. None of 
the key large-scale interventions that were utilized—a ban on cigarette advertising, 
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increases in the cost of tobacco products, and bans on indoor smoking in public 
 places—were supported by direct evidence from an RCT.

Perspectives on Causal Inference

Because RCTs frequently are not possible for multicomponent interventions that deal 
with determinants at multiple levels (e.g., individual, family, health plan), evidence 
should be sought (or generated) from other designs, and some of the advantages of 
RCTs must be sacrificed. For example, randomized encouragement designs, in which 
individuals are randomized to be encouraged to take up an intervention, may allow 
for recruitment of a more representative sample since participants are involved in the 
choice of their treatment, but the level of certainty may be reduced. Cluster random-
ization trials may avoid the difficulties of recruiting individuals in complex settings 
(e.g., schoolrooms, workplaces, medical clinics, or even whole communities) while 
retaining randomized assignment of an intervention, but the cost or feasibility of iden-
tifying a sufficient number of groups can be prohibitive. Nonrandomized designs, with 
or without controls (quasi-experimental designs), may be the only feasible approach 
in situations where randomization is difficult or impossible. These include pre−post 
designs, interrupted time series, and regression discontinuity designs (elaborated in 
Appendix E). Such designs, when implemented well, can produce valuable evidence 
for effectiveness but require trade-offs with the level of certainty of causality and con-
trol of bias.

Two perspectives provide useful, complementary approaches on which research-
ers can draw to strengthen causal inferences, including approaches that do not involve 
experimentation. In the behavioral sciences, Campbell and colleagues (Campbell, 
1957; Campbell and Stanley, 1966; Cook and Campbell, 1979; Shadish and Cook, 
2009; Shadish et al., 2002) have developed a practical theory providing guidelines for 
ruling out confounders that may yield alternative explanations of research results. In 
the field of statistics, Rubin and colleagues (Holland, 1986; Rubin, 1974, 1978, 2005, 
2008) have developed the potential outcomes perspective, which provides a deduc-
tive, mathematical approach based on making explicit, ideally verifiable assumptions. 
Shadish (2010), West and colleagues (2000), and West and Thoemmes (2010) offer 
full discussions and comparisons of these two perspectives.

Campbell’s Perspective

Campbell and colleagues have considered the full range of experimental, quasi-
experimental, and pre-experimental designs used by researchers in the behavioral 
sciences. They have identified an extensive list of threats to validity, which represent 
an accumulation of the various criticisms that have been made of research designs in 
the field of social sciences and are applicable to other fields as well (Campbell, 1988). 
Although Cook and Campbell (1979) describe four general types of threats to valid-
ity, the focus here is on potential confounders that undermine the level of certainty of 
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a causal link between an intervention and the observed outcomes (internal validity) 
and later in the chapter is on threats that may limit the generalizability of the results 
(external validity). With respect to the level of certainty of causal inference, Campbell 
and colleagues emphasize that researchers need consider only threats to validity that 
are plausible given their specific design and the prior empirical research in their partic-
ular research context (Campbell, 1957; Shadish et al., 2002). Table 8-2 presents com-
mon threats to the level of certainty of causal inference associated with several major 
quantitative designs.

After researchers have identified the plausible threats to the level of certainty 
in their research context, several approaches may be taken to rule out each identified 
threat. First, features may be added to the design to prevent the threat from occur-
ring. For example, a key threat in many designs is participant attrition. Shadish and 
colleagues (2002) describe the importance of retaining participants in a study and 
point to extensive protocols developed to maximize retention (see Ribisl et al., 1996). 
Second, certain elements may be added to the basic design. Appendix E presents sever-
al examples in which elements are added to a variety of basic designs to address those 
specific threats to the level of certainty that are plausible in the context of the design 
and prior research in the area. Shadish and Cook (1999) offer an extensive list of ele-
ments that can be included in a wide variety of research designs (see Box 8-4).

To illustrate, in the pre-experimental design with only a pretest and posttest, 
discussed in Appendix E, one plausible threat to a study’s level of certainty is history: 
another event in addition to the treatment might have occurred between the pre- and 
posttests. Consider a year-long school-based intervention program that demonstrates 
a decrease in teenagers’ smoking from the beginning to the end of the school year. 
Suppose that during the same year and unrelated to the program, the community 
also removed all cigarette machines that allowed children to purchase cigarettes eas-
ily. Adding the design element of replicating the study at different times in different 
participant cohorts would help rule out the possibility that the removal of cigarette 
machines rather than the school-based program was responsible for the results. If the 
school-based program were effective, reductions in smoking would have occurred in 
each replication. In contrast, removal of the cigarette machines would be expected to 
lead to a decrease only in the first replication, a different expected pattern of results. 
Matching the pattern of results to that predicted by the theory of the intervention ver-
sus that predicted by the plausible confounders provides a powerful method of ruling 
out threats to a study’s level of certainty.

Campbell’s approach strongly prefers such design strategies over alternative 
statistical adjustment strategies to deal with threats to the level of certainty. It also 
emphasizes strategies for increasing researchers’ understanding of the particular con-
ceptual aspects of the treatment that are responsible for the causal effects under the 
rubric of the construct validity of the independent variable. Shadish and colleagues 
(2002) present a general discussion of these issues, and West and Aiken (1997) and 
Collins and colleagues (2009) discuss experimental designs for studying the effective-
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TABLE 8-2 Key Assumptions/Threats to Internal Validitya and Example Remedies for Randomized 
Controlled Trials and Alternatives

Assumption or Threat to Internal 
Validity

Approaches to Mitigating the Threat 
to Internal Validity

Design Approach Statistical Approach

Randomized controlled experiment

Independent units Temporal or geographical isolation 
of units

Multilevel analysis (other statistical 
adjustment for clustering)

Full treatment adherence Incentives for adherence Instrumental variable analysis (assume 
exclusion restriction)

No attrition Sample retention procedures Missing data analysis (assume missing 
at random)

Other treatment conditions do 
not affect participant’s outcome 
(SUTVA)

Temporal or geographical isolation of 
treatment groups

Statistical adjustment for measured 
exposure to other treatments

Randomized encouragement design

Exclusion restriction No design approach yet available Sensitivity analysis

Regression discontinuity design

Functional form of the relationship 
between assignment variable and 
outcome is properly specified

Replication with different threshold; 
nonequivalent dependent variable

Nonparametric regression; sensitivity 
analysis

Interrupted time series analysis

Functional form of the relationship 
for the time series is properly 
specified; another historical event, a 
change in population (selection), or 
a change in measures coincides with 
the introduction of the intervention

Nonequivalent control series in which 
intervention is not introduced; 
switching replication in which 
intervention is introduced at 
another time point; nonequivalent 
dependent measure

Diagnostic plots (autocorrelogram; 
spectral density); sensitivity analysis

Observational study

Measured baseline variables equated; 
unmeasured baseline variables 
equated; differential maturation; 
baseline variables reliably measured

Multiple control groups; 
nonequivalent dependent measures; 
additional pre- and postintervention 
measurements

Propensity score analysis; sensitivity 
analysis; subgroup analysis; correction 
for measurement error

 a Internal validity is defined as a study’s level of certainty of the causal relationship between an intervention and the observed outcomes.
NOTE: SUTVA = stable unit treatment value assumption. The list of assumptions and threats to internal validity identifies issues that com-
monly occur in each of the designs. The alternative designs may be subject to each of the issues listed for the randomized conrolled trial in 
addition to the issues listed for the specific design. The examples of statistical and design approaches for mitigating the threat to internal 
validity illustrate some commonly used approaches and are not exhaustive. For the observational study design, the potential outcomes and 
Campbellian frameworks study differ so that the statistical and design approaches do not map 1-to-1 onto the assumptions or threats to 
internal validity that are listed.
SOURCE: West et al., 2008. Reprinted with permission. West et al., Alternatives to the randomized controlled trial, American Journal of 
Public Health, 98(8):1364, Copyright © 2008 by the American Public Health Association.
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ness of individual components in multiple-component designs. West and Aiken (1997) 
and MacKinnon (2008) also consider the statistical method of mediational analysis 
that permits researchers to probe these issues, although in a less definitive manner.

Rubin’s Perspective

Rubin’s potential outcomes model takes a formal mathematical/statistical approach 
to causal inference. Building on earlier work by Splawa-Neyman (1990), it empha-
sizes precise definition of the desired causal effect and specification of explicit, ideally 
verifiable assumptions that are sufficient to draw causal inferences for each research 
design. Rubin defines a causal effect as the difference between the outcomes for a 
single unit (e.g., person, community) given two different well-defined treatments at the 
identical time and in the same context. This definition represents a conceptually useful 
ideal that cannot be realized in practice.

Holland (1986) notes that three approaches, each with its own assumptions, 
can be taken to approximate this ideal. First, a within-subjects design can be used in 
which the two treatments (e.g., intervention, control) are given to the same unit. This 
design assumes (1) temporal stability in which the same outcome will be observed 
regardless of when the treatment is delivered and (2) causal transience in which the 
administration of the first treatment has no effect on the outcome of the second treat-
ment. These assumptions will frequently be violated in research on obesity. Second, 
homogeneous units can be selected or created so that each unit can be expected to 
have the same response to the treatment. This strategy is commonly used in engi-
neering applications, but raises concern about the comparability of units in human 
research—even monozygotic twins raised in similar environments can differ in impor-
tant ways in some research contexts. The matching procedures used in the potential 
outcomes approach discussed below rely on this approach; they assume that the units 
can indeed be made homogeneous on all potentially important background variables. 
Third, units can be randomly assigned to treatment and control conditions. This strat-
egy creates groups that are, on average, equal on all possible background variables at 
pretest so that the difference between the means of the two groups now represents the 
average causal effect. This strategy makes several assumptions (see Table 8-2; Holland, 
1986; West and Thoemmes, 2010), including full treatment adherence, independence 
of units, no attrition from posttest measurement, and the nondependence of the 
response of a unit to a treatment on the treatment received by other units (or SUTVA, 
the stable unit treatment value assumption). The SUTVA highlights the challenges in 
community research of considering possible dependence between units and possible 
variation in each treatment across sites (Rubin, 2010). Well-defined treatment (and 
no-treatment) conditions that are implemented identically across units are a key fea-
ture of strong causal inference in Rubin’s perspective. Hernan and Traubman (2008) 
discuss the importance of this assumption in the context of obesity research. Beyond 
requiring this set of foundational assumptions, randomization has another subtle 
effect: it shifts the focus from a causal effect defined at the level of the individual to an 
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average causal effect that characterizes the difference between the treatment and con-
trol groups. The ability to make statements about individual causal effects, important 
in many clinical and health contexts, is diminished without additional assumptions 
being made (e.g., the causal effect is constant for all individuals).

A key idea in Rubin’s perspective is that of possible outcomes. The outcome of 
a single unit (participant) receiving a treatment is compared with the outcome that 
would have occurred if the same unit had received the alternative treatment. This idea 
has proven to be a remarkably generative way of thinking about how to obtain precise 
estimates of causal effects. It focuses the researcher on the precise nature of the com-
parison that needs to be made and clearly delineates the participants for whom the 
comparison is appropriate. It provides a basis for elegant solutions to such problems 
as treatment nonadherence and appropriate matching in nonrandomized studies (West 
and Thoemmes, 2010).

Box 8-4 
Design Elements Used in Constructing Quasi-Experiments

Assignment (control of assignment strategies to increase group comparability)
• Cutoff-based assignment: controlled assignment to conditions based solely on one or more fully measured covariates; this 

yields an unbiased effect estimate.
• Other nonrandom assignment: various forms of “haphazard” assignment that sometimes approximate randomization (e.g., 

alternating assignment in a two-condition quasi-experiment whereby every other unit is assigned to one condition).

Measurement (use of measures to learn whether threats to causal inference actually operate)
• Posttest observations
 −  Nonequivalent dependent variables: measures that are not sensitive to the causal forces of the treatment, but are 

 sensitive to all or most of the confounding causal forces that might lead to false conclusions about treatment effects (if 
such measures show no effect, but the outcome measures do show an effect, the causal inference is bolstered because 
it is less likely due to the confounds).

 −  Multiple substantive posttests: used to assess whether the treatment affects a complex pattern of theoretical predicted 
outcomes.

• Pretest observations
 −  Single pretest: a pretreatment measure on the outcome variable, useful to help diagnose selection bias.
 −  Retrospective pretest: reconstructed pretests when actual pretests are not feasible—by itself, a very weak design fea-

ture, but sometimes better than nothing.
 −  Proxy pretest: when a true pretest is not feasible, a pretest on a variable correlated with the outcome—also often 

weak by itself.
 −  Multiple pretest time points on the outcome: helps reveal pretreatment trends or regression artifacts that might com-

plicate causal inference.
• Pretests on independent samples: when a pretest is not feasible on the treated sample, one is obtained from a randomly 

equivalent sample.
• Complex predictions such as predicted interaction: successfully predicted interactions lend support to causal inference 

because alternative explanations become less plausible.

• Measurement of threats to internal validity:a helps diagnose the presence of specific threats to the inference that A caused 
B, such as whether units actively sought out additional treatments outside the experiment.

Comparison groups (selecting comparisons that are “less nonequivalent” or that bracket the treatment group at the 
pretest[s])
• Single nonequivalent groups: compared with studies without control groups, using a nonequivalent control group helps 

identify many plausible threats to validity.
• Multiple nonequivalent groups: serve several functions; for instance, groups are selected that are as similar as possible to 

the treated group, but at least one outperforms it initially and at least one underperforms it, thus bracketing the treated 
group.

• Cohorts: comparison groups chosen from the same institute in a different cycle (e.g., sibling controls in families or last 
year’s students in schools).

• Internal (versus external) controls: plausibly chosen from within the same population (e.g., within the same school rather 
than from a different school).

Treatment (manipulations of the treatment to demonstrate that treatment variability affects outcome variability)
• Removed treatments: shows that an effect diminishes if treatment is removed.
• Repeated treatments: reintroduces treatments after they have been removed from some group—common in laboratory 

science.
• Switched replications: treatment and control group roles are reversed so that one group is the control while the other 

receives treatment, but the controls receive treatment later, whereas the original treatment group receives no further treat-
ment or has treatment removed.

• Reversed treatments: provides a conceptually similar treatment that reverses an effect—for example, reducing access for 
some students to a computer being studied by increasing access for others.

• Dosage variation (treatment partitioning): demonstrates that an outcome responds systematically to different levels of 
treatment.

a Internal validity denotes the level of certainty of the causal relationship between an intervention and the observed outcomes.

SOURCE: Reprinted, with permission. Shadish and Cook, 1999. Copyright © 1999 by the Institute of Mathematical Statistics. 
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Other Perspectives on Causality

Other perspectives on causal inference exist. In economics, Granger (1988; Granger 
and Newbold, 1977; see also Bollen, 1989, in sociology and Kenny, 1979, in psychol-
ogy) argues that three conditions are necessary to infer that one variable X causes 
changes in another variable Y:

• Association—The two variables X and Y must be associated (nonlinear associa-
tion is permitted).

• Temporal precedence—X must precede Y in time.
• Nonspuriousness—X contains unique information about Y that is not available 

elsewhere. Otherwise stated, with all other causes partialed out, X still pre-
dicts Y.

Box 8-4 
Design Elements Used in Constructing Quasi-Experiments

Assignment (control of assignment strategies to increase group comparability)
• Cutoff-based assignment: controlled assignment to conditions based solely on one or more fully measured covariates; this 

yields an unbiased effect estimate.
• Other nonrandom assignment: various forms of “haphazard” assignment that sometimes approximate randomization (e.g., 

alternating assignment in a two-condition quasi-experiment whereby every other unit is assigned to one condition).

Measurement (use of measures to learn whether threats to causal inference actually operate)
• Posttest observations
 −  Nonequivalent dependent variables: measures that are not sensitive to the causal forces of the treatment, but are 

 sensitive to all or most of the confounding causal forces that might lead to false conclusions about treatment effects (if 
such measures show no effect, but the outcome measures do show an effect, the causal inference is bolstered because 
it is less likely due to the confounds).

 −  Multiple substantive posttests: used to assess whether the treatment affects a complex pattern of theoretical predicted 
outcomes.

• Pretest observations
 −  Single pretest: a pretreatment measure on the outcome variable, useful to help diagnose selection bias.
 −  Retrospective pretest: reconstructed pretests when actual pretests are not feasible—by itself, a very weak design fea-

ture, but sometimes better than nothing.
 −  Proxy pretest: when a true pretest is not feasible, a pretest on a variable correlated with the outcome—also often 

weak by itself.
 −  Multiple pretest time points on the outcome: helps reveal pretreatment trends or regression artifacts that might com-

plicate causal inference.
• Pretests on independent samples: when a pretest is not feasible on the treated sample, one is obtained from a randomly 

equivalent sample.
• Complex predictions such as predicted interaction: successfully predicted interactions lend support to causal inference 

because alternative explanations become less plausible.

• Measurement of threats to internal validity:a helps diagnose the presence of specific threats to the inference that A caused 
B, such as whether units actively sought out additional treatments outside the experiment.

Comparison groups (selecting comparisons that are “less nonequivalent” or that bracket the treatment group at the 
pretest[s])
• Single nonequivalent groups: compared with studies without control groups, using a nonequivalent control group helps 

identify many plausible threats to validity.
• Multiple nonequivalent groups: serve several functions; for instance, groups are selected that are as similar as possible to 

the treated group, but at least one outperforms it initially and at least one underperforms it, thus bracketing the treated 
group.

• Cohorts: comparison groups chosen from the same institute in a different cycle (e.g., sibling controls in families or last 
year’s students in schools).

• Internal (versus external) controls: plausibly chosen from within the same population (e.g., within the same school rather 
than from a different school).

Treatment (manipulations of the treatment to demonstrate that treatment variability affects outcome variability)
• Removed treatments: shows that an effect diminishes if treatment is removed.
• Repeated treatments: reintroduces treatments after they have been removed from some group—common in laboratory 

science.
• Switched replications: treatment and control group roles are reversed so that one group is the control while the other 

receives treatment, but the controls receive treatment later, whereas the original treatment group receives no further treat-
ment or has treatment removed.

• Reversed treatments: provides a conceptually similar treatment that reverses an effect—for example, reducing access for 
some students to a computer being studied by increasing access for others.

• Dosage variation (treatment partitioning): demonstrates that an outcome responds systematically to different levels of 
treatment.

a Internal validity denotes the level of certainty of the causal relationship between an intervention and the observed outcomes.

SOURCE: Reprinted, with permission. Shadish and Cook, 1999. Copyright © 1999 by the Institute of Mathematical Statistics. 
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This perspective can be particularly useful for thinking about causal inference when X 
cannot be manipulated (e.g., age), but is typically less useful for studying the effects of 
interventions. The primary challenge is how one can establish nonspuriousness, and 
Granger’s perspective provides few guidelines in this regard relative to the Campbell 
and Rubin perspectives.

A second class of perspectives, founded in philosophical and computer science, 
takes a graph theoretic approach. In this approach, a complex model of the process is 
specified and is compared with data. If the model and its underlying assumptions are 
true, the approach can discern whether causal inferences can be supported. Within this 
approach, a computer program known as Tetrad (Spirtes et al., 2000) can identify any 
other models involving the set of variables in the system that provide an equally good 
account of the data, if they exist. In separate work, Pearl (2009) has also utilized the 
graph theoretic approach, developing a mathematical calculus for problems of causal 
inference. This approach offers great promise as a source of understanding of causal 
effects in complex systems in the future. Compared with the Campbell and Rubin 
approaches, however, to date it has provided little practical guidance for researchers 
attempting to strengthen the inferences about the effectiveness of interventions that 
can be drawn from evaluation studies.

How Well Do Alternative Designs Work?

Early attempts to compare the magnitude of the causal effects estimated from RCTs 
and nonrandomized designs used one of two approaches. First, the results from an 
RCT and a separate observational study investigating the same question were com-
pared. For example, LaLonde (1986) found that an RCT and nonrandomized evalua-
tions of the effectiveness of job training programs led to completely different results. 
Second, the results of interventions in a research area evaluated using randomized and 
nonrandomized designs were compared in a meta-analytic review. For example, Sacks 
and colleagues (1983) compared results of RCTs of medical interventions with results 
of nonrandomized designs using historical controls, finding that the nonrandom-
ized designs overestimated the effectiveness of the interventions. A number of studies 
showing the noncomparability of results of RCTs and nonrandomized designs exist, 
although many of the larger meta-analyses in medicine (Ioannidis et al., 2001) and the 
behavioral sciences (Lipsey and Wilson, 1993) find no evidence of consistent bias.

More recently, Cook and colleagues (2008) compared the small set of random-
ized and nonrandomized studies that shared the same treatment group and the same 
measurement of the outcome variable. All cases in which an RCT was compared with 
a regression discontinuity or interrupted time series study design (see Appendix E for 
discussion of these study designs) showed no differences in effect size. Observational 
studies produced more variable results, but the results did not differ from those of 
an RCT given that (1) a control group of similar participants was employed or (2) 
the mechanism for selection into treatment and control groups was known. Hernán 
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and colleagues (2008) considered the disparate results of an RCT (Women’s Health 
Initiative) and an observational study (Nurses’ Health Study) of the effectiveness of 
postmenopausal hormone replacement therapy. When the observational study was 
analyzed using propensity score methods with participants who met the same eligibil-
ity criteria and the same intention-to-treat causal effect was estimated, discrepancies 
were minimal. Finally, Shadish and colleagues (2008) randomly assigned student par-
ticipants to an RCT or observational study (self-selection) of the effects of math or 
vocabulary training. They found little difference in the estimates of causal effects after 
adjusting for an extensive set of baseline covariates in the observational study.

The results of the small number of focused comparisons of randomized and 
nonrandomized designs to date are encouraging. Additional research comparing treat-
ment effect estimates for randomized and nonrandomized designs using similar treat-
ments, populations of participants, and effect size estimates is needed to determine the 
generality of this finding.
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Next Steps

KEY MESSAGES

Communication and Dissemination Plan

• Decision makers (e.g., policy makers and their intermediaries, program planners, and practitioners) and 
researchers working on obesity prevention and other complex public health problems are the target 
audiences for communicating the L.E.A.D. framework. Other important audiences for the framework 
include research funders and publishers.

• It is important to understand the settings, communication channels, and activities of these audiences to 
engage and educate them effectively on the purpose and adoption of the L.E.A.D. framework.

• To support the development and refinement of a communication and dissemination plan, it will be 
necessary to create partnerships, use existing activities and networks, and tailor the messages and 
approaches to each target audience.

Evaluation and Refinement Plan

• Key outcome measures—utilization, adoption, acceptance, maintenance, and impact—should be defined 
and evaluated to assess the integration of the L.E.A.D. framework into the thinking and practice of the 
target audiences.

• Improvement or refinement of the L.E.A.D. framework and its further integration into practice will 
require making use of data collection methods and opportunities that will best suit the target audiences. 
Evaluation of the effects of using the framework should also be supported so that feedback from actual 
decision-making settings can be integrated.

The committee’s statement of task included developing a plan for communicating 
and disseminating the framework proposed in this report and specifying a plan 

for evaluating and refining the framework in the context of current decision-making 
processes (see Chapter 1). As a result of its deliberations, the committee determined 
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that the plans for communication and dissemination and for evaluation and refine-
ment specified in its statement of task would best be developed in the context of other 
aspects of the framework’s practical application as defined by its potential users—
decision makers and researchers—who will identify, evaluate, generate, incorporate, 
or use evidence to inform their selection, implementation, and evaluation of obesity 
prevention efforts. To guide future efforts, this chapter outlines key considerations for 
the development of these plans.

COMMUNICATING AND DISSEMINATING THE FRAMEWORK

Objectives

If the L.E.A.D. framework is to be communicated and disseminated successfully to 
its target audiences, three major objectives need to be met. First, an environment has 
to be created in which the framework and its elements are known and understood. 
Second, a culture of shared beliefs about what constitutes evidence and how it ought 
to be used to make decisions should be created in accordance with the framework. 
Finally, to develop support for implementation of the framework, strong champions 
need to be recruited to lay the foundation for its integration into public health deci-
sion making and related research. To develop a communication and dissemination 
plan that meets these objectives, it will be necessary to define and learn about the 
target audiences, explore the channels that are best suited to reaching those audiences, 
identify potential partnerships, determine the messages to be delivered and the materi-
als that will best convey them, and decide how and when to implement the plan and 
how to monitor its implementation (NCI, 2008).

Target Audiences

The target audiences for the L.E.A.D. framework are decision makers (e.g., policy 
makers and their intermediaries, program planners, and practitioners) and researchers 
working on obesity prevention and other complex public health problems. Research 
funders and publishers of research results are also important audiences for the 
framework.

Decision Makers and Intermediaries

A variety of interested individuals and organizations help identify public health issues 
and potential strategies for addressing these issues through policy decisions. They 
include public health departments; local, state, and federal policy makers; health 
plans; employers; and professional and trade organizations. They also include the 
staff of decision makers, consultants, and firms that specialize in gathering and syn-
thesizing research, as well as academic and private foundation policy think tanks and 
advocacy and stakeholder groups. These intermediaries may be involved in or belong 
to professional organizations and associations and network with those who have simi-
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lar professional interests (e.g., employee business groups; state, local, or community 
legislation−based groups). They vary considerably in how, why, and when they use 
and incorporate evidence to help them develop strategies for addressing a particular 
problem.

Researchers

Evidence is generated by individuals and organizations that conduct research. 
Researchers do their work in both the public and private sectors, including agencies 
within local and federal government, academia, foundations, and industry. Many 
are affiliated with the setting where they perform the research and use their work-
affiliated networks, as well as professional organizations and associations to which 
they belong, to obtain and circulate information. The research they generate is influ-
enced by the resources available to them or the resources they themselves can garner 
to support their work.

Other Important Audiences

Research Funders. Research is supported by funders that supply the necessary equip-
ment, money, facilities, tools, and other materials. Funders of research also exist 
throughout the public and private sectors. The main supporters of research in the pub-
lic sector include local and federal government agencies that focus on public health 
issues. These agencies, as well as large organizations in the private sector, support 
the majority of public health−related research. Their decisions to support research on 
particular topics or groups are based on a variety of protocols and policies their lead-
ers have developed to meet their organizations’ objectives. State or federal legislatures 
may mandate that certain agencies produce reports on topics of particular importance 
to their constituencies and may have specific restrictions on how and for what pur-
pose the grants they offer can be used. However, many of the factors that affect deci-
sions to support research are not apparent. For example, private organizations may 
have policy restrictions on the research they will support, but also have the flexibility 
to change the focus of their support to meet the needs of their targeted communities 
or staff members.

Many federal, state, and local government staff members belong to and attend 
the meetings of a number of field-specific professional organizations. They may also 
network among themselves through interagency task forces and with the rest of the 
community through regular meetings with their grantees. A number of private orga-
nizations and industry groups are members of or support coalitions and associations 
as well. For example, the Healthy Eating Active Living Convergence Partnership 
(HEALCP) comprises a number of private organizations and a federal agency that 
have come together “with the shared goal of changing policies and environments to 
better achieve the vision of healthy people living in healthy places” (HEALCP, 2008).
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Publishers of Research Results. Once the research is complete, its results are pub-
lished by various public and private entities. Publishers of research results play an 
important role in determining what information becomes available; without a venue 
for publication, researchers’ findings and conclusions may not reach the public. A 
number of public and private organizations and academia help distribute the results of 
research studies, including the funders of the research or those with an interest or spe-
cialization in the topic. Peer-reviewed journals, professional organizations (and their 
associated publications), foundations, media, industry, and the public sector (local, 
state, and federal government) all publish research results. Some apply a strict set of 
policies to establish standards for the research they publish, while others may not 
have such policies in place. Additionally, publishers establish the accessibility of the 
research they publish. They determine whether it is free to the public, whether it costs 
a nominal amount, or whether only their associated members can access it. Before the 
advent of the Internet and powerful search engines, research reached the public pri-
marily through the medium of scientific journals. Now, web-based venues are acces-
sible to search engines, and researchers have several channels through which to com-
municate their findings. However, peer-reviewed journals have much more credibility, 
at least to scientists and decision makers, than other Internet sources.

Channels

A variety of channels can be used for communicating and disseminating the L.E.A.D. 
framework, each of which has both benefits and drawbacks. For example, websites 
can reach a large number of people but require maintenance over time.

Individualized approaches may be necessary to help meet the objectives of the 
communication and dissemination plan. Although the time and resources required 
for these approaches may be prohibitive, individualized messaging and materials are 
among the most effective ways to affect attitudes, skills, and behavior and are more 
likely to be trusted and influential than other information channels (NCI, 2008). Key 
researchers with a major influence on the practice and policy environment should be 
identified and individually targeted to gain their support for integrating the frame-
work into their current practices. For example, informal discussions and training ses-
sions could be held for these key audiences.

At the same time, organizational-level approaches will be required to help 
meet the objectives of the framework’s communication and dissemination strategy. 
Established meetings and conferences are a familiar and trusted source of information, 
training, and best practices for many members of the target audiences for the frame-
work. This venue can reach a large audience in one place cost-effectively. For example, 
each year groups such as the U.S. Centers for Disease Control and Prevention (CDC) 
and the National Chronic Disease Directors sponsor meetings that are attended by key 
personnel from state programs. These meetings often offer training sessions for public 
health professionals (including program and/or evaluation staff), partners, and stake-
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holders and would be ideal venues for communicating the framework. Additionally, 
research funders and decision makers may convene or sponsor conferences and 
workshops to help disseminate research findings and identify priority areas for future 
research. Conferences and workshops that are sponsored by well-respected supporters 
of particular fields of public health are especially well attended. These meetings may 
be either open to the public (usually government-related), attended by affiliated mem-
bers of the sponsoring organization (trade or professional), or attended only by select-
ed stakeholders invited by the sponsoring organization. Journal editors may attend 
such meetings as well to identify research results they want to publish and to contact 
the researchers about submitting an article.

Writing articles for professional peer-reviewed journals or newsletters is another 
way to reach a large proportion of the framework’s target audiences. Although the 
writing and publication process may be time-consuming, using such trusted sources of 
information to convey the messages of the framework can be particularly influential. 
Another approach to delivering the messages of the framework is through funders of 
obesity prevention research, which can support the use, understanding, and evaluation 
of the framework by incorporating it into requests for proposals.

Although individual and organizational channels may be more effective, mass 
media channels should also be incorporated into the communication and dissemina-
tion strategy for the L.E.A.D. framework. Through the use of interactive media such 
as websites, webinars, CD-ROMs, and e-mail mailing lists, it is possible to reach a 
large number of people quickly. Through the development of interactive and graphi-
cally appealing materials, messages can be tailored to meet the needs of and appeal 
to multiple members of the framework’s target audiences. On the other hand, these 
channels can be expensive to develop and maintain over time; effort is also required to 
reach an audience with these messages, instead of depending on the audience to search 
actively for them.

Partnerships

Working with other organizations can be a cost-effective way to extend the reach of 
the framework, enhance the credibility of its messages, and create support for imple-
menting and sustaining the concepts it embodies. Through such partnering, it is pos-
sible to tap into an organization’s resources, expertise, and networks. However, it is 
important to develop a specific plan with potential partners to ensure that all involved 
have the same goals and to specify the role each partner will take in communicating 
and disseminating the framework.

Several public−private partnerships specifically address obesity prevention−related 
research and activities. They include HEALCP and the National Collaborative on 
Childhood Obesity Research (NCCOR). Knowing the mission and objectives of such 
collaborations can help in identifying their potential role in the communication and 
dissemination of the framework. HEALCP is a collaboration of funders whose goal 
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is to change policies and environments to achieve healthy people and healthy places, 
while NCCOR is focused on improving the efficiency, effectiveness, and application 
of obesity research (specifically for children) (HEALCP, 2008; NCCOR, 2009). Such 
existing collaborations are important sources of support for integrating the framework 
into public health practices.

Individually, public and private organizations and agencies also have existing 
networks and expertise that may be important sources of partners for communicat-
ing and disseminating the framework. For example, the scope of work in a number 
of federal agencies within the Department of Health and Human Services and the 
Department of Agriculture includes support for research on a wide range of public 
health issues, including obesity prevention. In the private sector, a number of large 
funders and professional organizations increasingly focus on strategies and policies 
to prevent obesity in specific demographically defined groups, including children and 
low-income families. Partnering with public and private organizations and individuals 
that have supported other multifaceted public health initiatives, such as smoking ces-
sation programs, may also guide or support the crafting of effective communication 
and dissemination strategies for the framework.

Messages and Materials

The content of messages about the framework—and therefore the materials used to 
communicate those messages—should take into account the objectives of the com-
munication and dissemination plan, the target audiences, the possible channels for 
reaching and engaging those audiences, and the resources and goals of potential 
partners in the communication and dissemination process. The messages delivered 
should reflect an understanding of the framework’s purpose, sensitivity to the current 
decision-making environment, and understanding of the importance of integrating the 
framework into current practice. Some materials may be detailed enough to serve as 
a reference (e.g., this report). Others may briefly underscore the major messages of 
this report (e.g., its summary or a general report brief). Other materials can target a 
specific audience; these include targeted report briefs, presentations, training materials, 
and webinars. These different types of materials can each be customized for a specific 
audience (e.g., researchers, decision makers, or a general audience) with a specific 
message (e.g., increase the knowledge base) through a specific channel (e.g., confer-
ence, presentation).

Implementation and Monitoring

A detailed implementation plan is essential for effective communication and dissemi-
nation of the framework. For example, it is important to indicate how and when 
resources will be needed, when specific events will occur, and how the communication 
and dissemination efforts will be assessed. It is also important to determine whether 
messages are being delivered appropriately, effectively, and efficiently; whether 
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 materials are being distributed to the right people and in the right quantities; and 
whether the intended activities are occurring. Such “process evaluation” helps identify 
needed corrections to the messages or materials and determine whether the plan is 
meeting its objectives.

Specific measures can be used to monitor the implementation of the communi-
cation and dissemination plan. Such measures could include the following questions: 
Is the framework or discussion of the framework appearing in peer-reviewed journal 
articles, grant applications, meeting or conference proceedings, or websites? If so, 
which ones, and what is their audience? What organizations or associations are using 
the framework, how are they using it, and who is in their audience network? In what 
current decision-making activities is the framework being used? How is it being used 
in the public policy arena? Answers to these and similar questions can be used to 
modify the messages and materials employed and identify the settings, channels, net-
works, and members of the target audience that have not been reached.

Finally, to implement and monitor the communication and dissemination plan, it 
may be necessary to develop a depository, or virtual storehouse, to help track relevant 
events. It may also be helpful to convene an advisory committee at regular intervals to 
review the progress being made and communication efforts and their audiences.

EVALUATING AND REFINING THE FRAMEWORK

Changes that occur or are suggested as a result of implementing the framework need 
to be measured and evaluated to determine how well the framework is meeting its 
objectives in supporting evidence-generation and decision-making processes and how 
it could be improved, refined, or integrated to make it more effective.

Objectives

The evaluation and subsequent refinement of the framework have three major objec-
tives. First, it is important to assess the acceptance of the framework in the current 
decision-making environment by measuring its adoption and utilization by the tar-
get audiences. Assessing the acceptance of the framework will help determine the 
degree to which the communication and dissemination plan has achieved its objec-
tives. Second, it is important to measure the impact of integrating the framework 
into the current environment by examining its effect on and thus its relevance to the 
generation of research and public health policies and programs. Finally, it is essential 
to sustain the use of the framework in current and future evidence-generation and 
decision-making activities. The results of these evaluations should be used to refine 
and adapt the framework to incorporate real-world lessons and feedback and sustain 
its usefulness.

To meet the above objectives, the development of a strategic evaluation and 
refinement plan should start with defining key questions to address (such as those 
listed in the next section) and the specific information needed to answer them. These 
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questions could include the outcomes of integrating the framework into evidence-
generation and decision-making processes, as well as those of implementing the com-
munication and dissemination plan; exploring the methods and opportunities best 
suited to capturing and measuring these outcomes; and determining how and when to 
evaluate these findings and integrate them into the framework.

Desired Outcomes

Key outcomes to be evaluated include the framework’s utilization, adoption, accep-
tance, and impact. The following specific questions should be considered:

• Utilization and adoption
 −  Is the framework being incorporated into research?
 −  Is it being used by the target audiences or incorporated into their decision-

making activities?
 −  Is it being used in obesity- and other public health−related prevention 

research?
• Acceptance
 −  Is the framework usable (effective, efficient, and satisfying) for the target 

audiences (International Organization for Standardization, 1998)?
 −  What aspects of the framework are unclear or require additional expertise to 

understand?
 −  Are major concepts of the framework inhibiting its acceptance?
 −  Is it feasible for the framework to be used to meet the needs of the target 

audiences?
• Impact
 −  Is the framework changing the way people identify, collect, and generate 

evidence?
 − Is it changing the way people make decisions?

Data Collection Methods and Opportunities

After specifying the desired outcomes, the next step is to select data collection meth-
ods that can best be used to measure them. These methods will most likely include 
direct observation, questionnaires, or personal interviews. Specific tools may include 
survey questionnaires, interview guides, training kits, structured interview templates, 
and tally sheets. The methods and tools used should be based on access to the intend-
ed audiences and resources at hand.

A number of opportunities for data collection can be considered. For example, 
funders of research could request research proposals to study the effects of using the 
framework. This would have the benefit of encouraging researchers to critique and 
publish on the progress of the framework’s acceptance, use, and integration into pub-
lic health–related evidence generation and policy making. Activities employed to train 
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the target audiences in the use and integration of the framework could be used to 
gather immediate feedback, and serve as a source of information over a longer period 
of time as well. Another opportunity for collecting data on the desired outcomes is 
monitoring the literature for articles citing the framework.

Integration of Evaluation Findings into the Framework

Evaluating the impact of the framework on public health–related evidence generation 
and policy making will highlight the framework’s strengths and weaknesses. These les-
sons learned should then be incorporated into the framework to increase its value and 
sustain its impact.
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10
Conclusions and 
Recommendations

Decisions about prevention are complex, not only for the obesity problem but also 
for other problems with multiple types and layers of causation. Recognition of 

the need to emphasize population-based approaches to obesity prevention, the urgency 
of taking action, and the desire of many decision makers to have evidence on which 
actions to take have created a demand for evidence with which to answer a range of 
questions. In reality, the evidence approaches that apply to decision making about the 
treatment of obesity or other clinical problems are inadequate and sometimes inap-
propriate for application to decisions about public health initiatives. The need to work 
around evidence gaps and the limitations of using evidence hierarchies that apply to 
medical treatment for assessing population-based preventive interventions have been 
faced by the developers of several prior Institute of Medicine (IOM) reports on obe-
sity prevention (focused on child and adolescent obesity). These evidence issues are 
not new and have already been the focus of many efforts in the field of public health 
in relation to other complex health problems. However, they are far from resolved. 
Considering these issues in relation to obesity prevention has the potential to advance 
the field of public health generally while also meeting the immediate need for clarity 
on evidence issues related to addressing the obesity epidemic.

The IOM’s Food and Nutrition Board formed the Committee on an Evidence 
Framework for Obesity Prevention Decision Making, with funding from Kaiser 
Permanente, the Robert Wood Johnson Foundation, and the Centers for Disease 
Control and Prevention. This committee was asked to develop a framework for 
evidence-informed decision making in obesity prevention, focused on approaches for 
assessing policy, environmental, and community interventions designed to influence 
diet and physical activity. The committee was tasked to:

• provide an overview of the nature of the evidence base for obesity prevention as 
it is currently construed;
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• identify the challenges associated with integrating scientific evidence with broad-
er influences on policy and programmatic considerations;

• provide a practical and action-oriented framework of recommendations for how 
to select, implement, and evaluate obesity prevention efforts;

• identify ways in which existing or new tools and methods can be used to build 
a useful and timely evidence base appropriate to the challenges presented by the 
epidemic, and describe ongoing attempts to meet these challenges;

• develop a plan for communicating and disseminating the proposed framework 
and its recommendations; and

• specify a plan for evaluating and refining the proposed framework in current 
decision-making processes.

CONCLUSIONS

Recognition is increasing that overweight and obesity are not only problems of indi-
viduals, but also societywide problems of populations. Acting on this recognition will 
require multifaceted, population-based changes in the socioenvironmental variables 
that influence energy intake and expenditure. There exist both a pressing need to act 
on the problem of obesity and a large gap between the type and amount of evidence 
needed to act and the type and amount of evidence available to meet that need. A 
new framework is necessary to assist researchers and a broad community of decision 
makers in generating, identifying, and evaluating the best evidence available and in 
summarizing it for use in decision making. This new framework also is important for 
researchers attempting to fill important evidence gaps through studies based on ques-
tions with program and policy relevance. However, the methods used and the evidence 
generated by traditional research designs do not yield all the types of evidence useful 
to inform actions aimed at addressing obesity prevention and other complex public 
health challenges. An expanded approach is needed that emphasizes the decision-
making process and contextual considerations.

The Framework

To meet this need, the committee developed the L.E.A.D. (Locate Evidence, Evaluate 
Evidence, Assemble Evidence, and Inform Decisions) framework, designed to facilitate 
a systematic approach to the identification, implementation, and evaluation of promis-
ing, reasonable actions to address obesity prevention and other complex public health 
challenges (see Figure 10-1). The framework is designed to help identify the nature of 
the evidence that is needed and clarify what changes in current approaches to generat-
ing and evaluating evidence will facilitate meeting those needs. This section describes 
the main components of the framework and issues related to these components.

Obesity prevention has not been addressed successfully by traditional study 
designs, which are generally linear and static. A systems approach is needed to devel-
op more complex, interdisciplinary strategies. Accordingly, the L.E.A.D. framework 
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recommends taking a systems perspective. In other words, it is necessary to use an 
approach that encompasses the whole picture, highlighting the broader context and 
interactions among levels, to capture the complexity of obesity prevention and other 
multifactorial public health challenges.

Addressing such challenges first requires specifying the question(s) being asked 
to guide the identification of evidence that is appropriate, inclusive, and relevant. Core 
to the framework is the orientation of the user. A variety of decisions have to be made 
to address obesity prevention. To capture the resulting mix of evidence needs, the 
framework adopts a typology that differentiates three broad categories of interrelated 
questions of potential interest to the user: Why should we do something about this 
problem? What specifically should we do? and How do we implement this informa-
tion for our situation? This “Why,” “What,” “How” typology stresses the need for 
multiple types of evidence to support decisions on obesity prevention.

Once the question(s) of interest have been specified, locating useful evidence 
requires clear knowledge of the types of information that may be useful and an aware-
ness of where that information can be found. The framework calls for the use of 

FIGURE 10-1 The Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform Decisions (L.E.A.D.) framework for obesity 
prevention decision making. Figures S-1, 3-1, 10-1.eps
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diverse approaches to gather and synthesize information from other disciplines that 
address issues similar to those faced in obesity prevention and public health generally. 
Evidence identified and gathered to inform decision making for obesity prevention 
and other complex public health challenges should be assessed based on both its gen-
eralizability and level of certainty (i.e., its external and internal validity, respectively). 
The L.E.A.D. framework addresses these two key aspects of the evidence through the 
nature of the question(s) being asked, established criteria for the value of evidence, 
and the context in which the question(s) arise. Results of the overall evaluation of 
evidence should provide answers on what to do, how to do it, and how strongly the 
action is justified.

When decision makers are coming to a decision on obesity prevention actions, 
it is important for them to understand the state of the available knowledge relevant 
to that decision. This knowledge includes evidence on the specific problem to be 
addressed, the likely effectiveness and impact of proposed actions, and key consider-
ations involved in their implementation. Successful evidence gathering, evaluation, and 
synthesis for use in obesity prevention usually require the involvement of a number of 
disciplines using a variety of methodologies and technical languages. The framework 
incorporates a standardized approach using a uniform language and structure for 
summarizing the relevant evidence in a systematic, transparent, and transdisciplinary 
way that is critical for communicating the process and conclusions clearly.

With an emergent problem such as obesity, decisions to act often must be made 
in the face of a relative absence of evidence, or evidence that is inconclusive, inconsis-
tent, or incomplete. Evidence gathered from a particular intervention implemented in 
a closely controlled manner within a specific population with its own unique charac-
teristics is often difficult to apply to a similar intervention with another population. 
The typical way of presenting results of obesity prevention efforts in journals often 
adds to the problem of incomplete evidence because useful aspects of the research 
related to its generalizability are not reported. If obesity prevention actions must be 
taken when evidence is limited, this incomplete evidence can be blended with theory, 
expert opinion, experience, and local wisdom to make the best decision possible. The 
actions taken then should undergo critical evaluation, the results of which should 
be used to build credible evidence for use in decision making about future efforts. 
Important alternatives to waiting for the funding, implementation, and publication of 
formal research on obesity prevention are natural experiments as sources of practice-
based evidence, “evaluability assessment” of emerging innovations (defined as assess-
ing whether a program is ready for full-scale evaluation), and continuous quality 
assessment of ongoing programs. The L.E.A.D. framework process leads to knowledge 
integration, or the incorporation of new knowledge gained through the process of 
applying the framework into the context of the organization or system where deci-
sions are made.

The evidence base to support the identification of effective obesity prevention 
interventions is limited in many areas. Opportunities to generate evidence may occur 
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at any phase of the evidence review or decision-making process. The L.E.A.D. frame-
work guides the generation of evidence related to “What,” “Why,” and “How” ques-
tions and supports the use of multiple forms of evidence and research designs from 
a variety of disciplines. In obesity prevention−related research, the generation of evi-
dence from evaluation of ongoing and emerging initiatives is a particular priority.

Next Steps

Researchers, decision makers, and intermediaries working on obesity prevention and 
other complex multifactorial public health problems are the primary audiences for 
communicating and disseminating the L.E.A.D. framework. With sufficient informa-
tion, they can apply the framework as a guide for generating needed evidence and 
supporting decision making. It is important to understand the settings, communication 
channels, and activities of these key audiences to engage and educate them effectively 
on the purpose and adoption of the framework. To support the development of a 
communication and dissemination plan, it is critical to create partnerships, make use 
of existing activities and networks, and tailor the messages and approaches to each 
target audience.

As the target audiences begin to use the framework, assessing its use in selected 
settings will be essential so it can be improved and refined. Evaluation of the impact 
of the L.E.A.D. framework is also important for determining its relevance to cur-
rent evidence-generation and decision-making processes. To this end, key outcome 
measures—utilization, adoption, acceptance, maintenance, and impact—should be 
defined and data collected on these measures. It will be important to develop or adopt 
data collection tools and utilize methods and existing initiatives that will best serve 
this purpose, as well as to systematically integrate the feedback thus obtained to sus-
tain and improve the framework’s applicability and utilization.

RECOMMENDATIONS

The United States has made progress toward translating science into practice in the 
brief time since the obesity epidemic was officially recognized. But the pace of this 
translation has been slow relative to the scope and urgency of the problem and the 
associated harms and costs. As discussed above, moreover, the evidence emerging from 
applied research on obesity prevention can be inconclusive, incomplete, and incon-
sistent. A systematic process is needed to improve the use of available evidence and 
increase and enhance the evidence base to inform decisions on obesity prevention and 
other complex public health problems. Commitment to such a process is needed from 
both decision makers and those involved in generating evidence, including public and 
private policy makers and their advisors, scientific and policy think tanks, advocacy 
groups and stakeholders, program planners, practitioners in public health and other 
sectors, program evaluators, public health researchers and research scientists, journal 
editors, and funders. With this in mind, the committee makes the following recom-
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mendations for assisting decision makers and researchers in using the current evi-
dence base for obesity prevention and for taking a systems-oriented, transdisciplinary 
approach to generate more, and more useful, evidence.

Utilize the L.E.A.D. Framework

Recommendation 1: Decision makers and those involved in generating evidence, including researchers, 
research funders, and publishers of research, should apply the L.E.A.D. framework as a guide in their 
utilization and generation of evidence to support decision making for complex, multifactorial public 
health challenges, including obesity prevention.

Key assumptions that should guide the use of the framework include the following:

• A systems perspective can help in framing and explaining complex issues.
• The types of evidence that should be gathered to inform decision making are 

based on the nature of the questions being asked, including Why? (“Why should 
we do something about this problem in our situation?”), What? (“What specifi-
cally should we do about this problem?”), and How? (“How do we implement 
this information for our situation?”). A focus on subsets of these questions as a 
starting point in gathering evidence explicitly expands the evidence base that is 
typically identified and gathered.

• The quality of the evidence should be judged according to established criteria 
for that type of evidence.

• Both the level of certainty of the causal relationship between an intervention and 
the observed outcomes and the intervention’s generalizability to other individu-
als, settings, contexts, and time frames should be given explicit attention.

• The analysis of the evidence to be used in making a decision should be summa-
rized and communicated in a systematic, transparent, and transdisciplinary man-
ner that uses uniform language and structure. The report on this analysis should 
include a summary of the question(s) asked by the decision maker; the strategy 
for gathering and selecting the evidence; an evidence table showing the sources, 
types, and quality of the evidence and the outcomes reported; and a concise 
summary of the synthesis of selected evidence on why an action should be taken, 
what that action should be, and how it should be taken.

• If action must be taken when evidence is limited, this incomplete evidence can 
be blended carefully and transparently with theory, expert opinion, and collabo-
ration based on professional experience and local wisdom to support making the 
best decision.

Sustained commitments will be needed from both the public and private sectors 
to achieve successful utilization of the various elements of the L.E.A.D. framework 
in future evidence-informed decision making and evidence generation. This respon-
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sibility lies with the academic and research community, as well as with government 
and private funders and the leadership of journals that publish research in this area. 
Necessary supports will include increasing understanding of systems thinking and 
incorporating it into research-related activities, creating and maintaining resources to 
support the utilization of evidence, establishing standards of quality for different types 
of evidence, and supporting the generation of evidence, each of which is described in 
more detail below. Finally, it will be necessary to communicate, disseminate, evaluate, 
and refine the L.E.A.D. framework.

Incorporate Systems Thinking

Recommendation 2: Researchers, government and private funders, educators, and journal editors 
should incorporate systems thinking into their research-related activities.

To implement this recommendation:

• Researchers should use systems thinking to guide the development of environ-
mental and policy interventions and study designs.

• Government and private funders should encourage the use of systems thinking 
in their requests for proposals and include systems considerations in proposal 
evaluations.

• Universities, government agencies such as the U.S. Centers for Disease Control 
and Prevention, and public health organizations responsible for educating public 
health practitioners and related researchers should establish training capacity for 
the science and understanding of systems thinking and the use of systems map-
ping and other quantitative or qualitative systems analysis tools.

• Journal editors should encourage the use of systems thinking for addressing 
complex problems by developing panels of peer reviewers with expertise in this 
area and charging them with making recommendations for how authors could 
use systems thinking more effectively in their manuscripts.

Build a Resource Base

Recommendation 3: Government, foundations, professional organizations, and research institutions 
should build a system of resources (people, compendiums of knowledge, registries of implementation 
experience) to support evidence-based public policy decision making and research for complex health 
challenges, including obesity prevention.

To implement this recommendation:

• The Secretary of Health and Human Services, in collaboration with other 
public- and private-sector partners, should establish a sustainable registry of 
reports on evidence for environmental and policy actions for obesity prevention. 
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Integral to this registry should be the expanded view of evidence for decision 
making on obesity prevention proposed in this report and the sharing of experi-
ences and innovative programs as the evidence evolves. A service provided by 
this registry should be periodic synthesis reviews based on mixed qualitative and 
quantitative methods.

• The Secretary of Health and Human Services, in collaboration with other 
public- and private-sector partners, should develop and fund a resource for com-
piling and linking existing databases that may contain useful evidence for obe-
sity prevention and related public health initiatives. This resource should include 
links to data and research from disciplines and sectors outside of obesity preven-
tion and public health and to data from nonacademic sources that are of interest 
to decision makers.

Establish Standards for Evidence Quality

Recommendation 4: Government, foundations, professional organizations, and research institutions 
should catalyze and support the establishment of guidance on standards for evaluating the quality of 
evidence for which such standards are lacking.

To implement this recommendation:

• Government and private funders should give priority to funding for the develop-
ment of guidance on standards for evaluating the quality of the full range of evi-
dence types discussed in this report that are useful in making obesity prevention 
decisions, especially those for which the scientific literature is limited.

• Professional organizations and research institutions should encourage and bring 
attention to efforts by faculty, researchers, and students to establish guidance in 
this area.

Support the Generation of Evidence

Recommendation 5: Obesity prevention research funders, researchers, and publishers should consider, 
wherever appropriate, the inclusion in research studies of a focus on the generalizability of the find-
ings and related implementation issues at every stage, from conception through publication.

To implement this recommendation:

• Those funding research in obesity prevention should give priority to support 
for studies that include an assessment of the limitations, potential utility, and 
applicability of the research beyond the particular population, setting, and cir-
cumstances in which the studies are conducted, including by initiating requests 
for applications and similar calls for proposals aimed at such studies. Additional 
ways in which this recommendation could be implemented include adding crite-
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ria related to generalizability to proposal review procedures and training review-
ers to evaluate generalizability.

• Obesity prevention researchers and program evaluators should give special con-
sideration to study designs that maximize evidence on generalizability.

• Journal editors should provide guidelines and space for authors to give richer 
descriptions of interventions and the conditions under which they are tested to 
clarify their generalizability.

Recommendation 6: Research funders should increase opportunities for those carrying out obesity pre-
vention initiatives to measure and share their outcomes so others can learn from their experience.

To implement this recommendation:

• Organizations funding or sponsoring obesity prevention initiatives—including 
national, regional, statewide, or local programs; policy changes; and environ-
mental initiatives—should provide resources for obtaining practice-based evi-
dence from innovative and ongoing programs and policies in a more routine, 
timely, and systematic manner to capture their processes, implementation, and 
outcomes. These funders should also encourage and support assessments of the 
potential for evaluating the most innovative programs in their jurisdictions and 
sponsor scientific evaluations where the opportunities to advance generalizable 
evidence are greatest.

• Research funders, researchers, and journal editors should assign higher prior-
ity to studies that test obesity prevention interventions in real-world settings in 
which major contextual variables are identified and their influence is evaluated.

Recommendation 7: Research funders should encourage collaboration among researchers in a variety 
of disciplines so as to utilize a full range of research designs that may be feasible and appropriate for 
evaluating obesity prevention and related public health initiatives.

To implement this recommendation:

• As part of their requests for proposals on obesity prevention research, funders 
should give priority to and reward transdisciplinary collaborations that include 
the creative use of research designs that have not been extensively used in pre-
vention research but hold promise for expanding the evidence base on potential 
environmental and policy solutions.

Communicate, Disseminate, Evaluate, and Refine the L.E.A.D. Framework

Recommendation 8: A public–private consortium should bring together researchers, research funders, 
publishers of research, decision makers, and other stakeholders to discuss the practical uses of the 
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L.E.A.D. framework, and develop plans and a timeline for focused experimentation with the frame-
work and for its evaluation and potential refinement.

To implement this recommendation:

• Interested funders should bring together a consortium of representatives of key 
stakeholders (including decision makers, government funders, private funders, 
academic institutions, professional organizations, researchers, and journal edi-
tors) who are committed to optimizing the use of the current obesity prevention 
evidence base and developing a broader and deeper base of evidence.

• This consortium should develop an action-oriented plan for funding and imple-
menting broad communication, focused experimentation, evaluation, and refine-
ment of the L.E.A.D. framework. This plan should be based on the major pur-
poses of the framework: to significantly improve the evidence base for obesity 
prevention decision making on policy and environmental solutions, and to assist 
decision makers in using the evidence base.
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A
Acronyms and Glossary

ACRONYMS

AIDS Acquired immunodeficiency syndrome
ASSIST American Stop Smoking Intervention Study for Cancer Prevention

BMI Body mass index

CBO Congressional Budget Office
CBPR Community-based participatory research
CDC U.S. Centers for Disease Control and Prevention
COCOMO Common Community Measures for Obesity Prevention
COMMIT Community Intervention Trial for Smoking Cessation
CONSORT Consolidated Standards of Reporting Trials

EBM Evidence-based medicine
EBPH Evidence-based public health
EBPP Evidence-based public policy

FCC Federal Communications Commission

GHG Greenhouse gas
GRADE Grading of Recommendations Assessment, Development, and 

Evaluation

HEALCP Healthy Eating Active Living Convergence Partnership
HHS U.S. Department of Health and Human Services
HIV Human immunodeficiency virus
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IOM Institute of Medicine
IOTF International Obesity Task Force
ISIS Initiative on the Study and Implementation of Systems
ITS Interrupted time series

L.E.A.D. Locate Evidence, Evaluate Evidence, Assemble Evidence, Inform 
Decisions

MATCH Multilevel Approach to Community Health
MIT Massachusetts Institute of Technology

NCCOR National Collaborative on Childhood Obesity Research
NCI National Cancer Institute
NHANES National Health and Nutrition Examination Survey
NIH National Institutes of Health

PATCH Planned Approach to Community Health

RCT Randomized controlled trial
RD Regression discontinuity
REACH Racial and Ethnic Approaches to Community Health
RE-AIM Reach, Effectiveness, Adoption, Implementation, Maintenance
RWJF The Robert Wood Johnson Foundation

SAMHSA Substance Abuse and Mental Health Services Administration
SD Standard deviation
SERCA Special Emphasis Research Career Award
SSB Sugar-sweetened beverage
SUTVA Stable unit treatment value assumption

TREND Transparent Reporting of Evaluations with Nonrandomized Designs

USDA U.S. Department of Agriculture
USPSTF United States Preventive Services Task Force

WHO World Health Organization
WIC Special Supplemental Nutrition Program for Women, Infants, and 

Children
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GLOSSARY

Adaptability
The ability to modify an intervention to fit the cultural context in which the inter-
vention will take place and the unique circumstances of the agency and other stake-
holders, without contradicting the intervention’s core elements and internal logic.

Adoption
The decision to use an intervention as the best course of action available. Within the 
RE-AIM framework, adoption is measured as the absolute number, proportion, and 
representativeness of settings and/or intervention staff (people who deliver the pro-
gram) that are willing to initiate a program.

Archival study
The use of a model based on past evidence or decisions on a behavior or intervention 
for purposes of predicting future behavior.

Assessment
In this report, refers to the process of observing, describing, collecting data on, 
and measuring the quality and effectiveness of an intervention or policy. See also 
Evaluation.

Benefits
Positive effects brought about by an intervention or policy (intended or unintended).

Body mass index
An indirect measure of body fat, calculated as the ratio of a person’s body weight (in 
kilograms) to the square of a person’s height (in meters):
 BMI (kg/m2) = weight (kilograms) ÷ height (meters)2

 BMI (lb/in2) = weight (pounds) ÷ height (inches)2 × 703
In adults, a body mass index (BMI) of 25 or greater is considered overweight, and 
a BMI of 30 or greater is considered obese. In children and youth, BMI is based on 
growth charts for age and gender and is referred to as BMI for age, which is used to 
assess underweight, overweight, and risk for overweight. According to the Centers for 
Disease Control and Prevention (CDC), a child with a BMI for age that is equal to or 
greater than the 95th percentile is considered obese. A child with a BMI for age that is 
equal to or between the 85th and 95th percentiles is overweight.

BMI z-score
Number of standard deviations away from the population mean BMI; in other words, 
the degree to which an individual’s measurement deviates from what is expected for 
that individual.

Case study research
Qualitative research in which the investigator explores a bounded system (a case) or 
multiple bounded systems (cases) over time through detailed, in-depth data collection 
involving multiple sources of information (e.g., observations, interviews, audiovisual 
material, and documents and reports), and reports a case description and case-based 
themes.
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Case-control or case-comparison study, retrospective study
Quantitative research in which persons with a disease (or other outcome) of interest 
and a suitable control group of persons without the disease are studied. The relation-
ship of an attribute to the disease is examined by comparing the diseased and nondis-
eased with regard to how frequently the attribute is present. Risk is estimated by the 
odds ratio.

Causality
The relationship of causes to the effects they produce. A cause is termed “necessary” 
when it must always precede an effect; this effect need not be the sole result of the one 
cause. A cause is termed “sufficient” when it inevitably initiates or produces an effect. 
Any given causal factor may be necessary, sufficient, neither, or both.

Cluster randomization design
An experiment in which clusters of individuals rather than independent individuals are 
randomly allocated to the intervention group.

Cohort study
A method of study in which subsets of a defined population can be identified who are, 
have been, or in the future may be exposed or not exposed, or exposed in different 
degrees, to a factor or factors hypothesized to influence the probability of occurrence 
of a given disease or other outcome. The main feature of cohort studies is observation 
of large numbers of individuals over a long period (commonly years), with compari-
son of incidence rates in groups that differ in exposure levels. Risk is estimated by the 
relative risk.

Community
A social entity that can be either spatial (based on where people live in local neighbor-
hoods, residential districts, or municipalities) or relational (based on common ethnic, 
cultural, or other characteristics or similar interests).

Community assessment (needs assessment)
A procedure used to collect data that describe the needs and strengths of a specific 
group, community, or population.

Comparative effectiveness research
Research involving the generation and synthesis of evidence that compares the benefits 
and harms of alternative methods for preventing, diagnosing, treating, and monitoring 
health conditions in a real-world setting.

Comparative experiment
A study that compares the effects of a program or policy against a comparison condi-
tion or control group.

Content analysis
A systematic and objective summary of the concepts of text.

Context
The set of factors or circumstances that surrounds a situation or event and gives 
meaning to its interpretation; the broader environment in which a program operates.
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Context evaluation
See Needs assessment.

Cost/benefit analysis
Used to compare the various costs associated with an investment in a program or ini-
tiative with its proposed benefits.

Cost-effectiveness analysis
Used to assess the most efficient method for achieving a program or policy goal. The 
costs of alternatives are measured in terms of their requisite estimated dollar expendi-
tures. Effectiveness is defined by the degree of achievement of a goal and may be mea-
sured in dollars.

Cost-feasibility analysis
A method used to determine whether an option or intervention is affordable.

Cost-minimization analysis
A method used to assess the least costly way of achieving the same outcome in which 
consequences of competing interventions are the same, and only costs are taken into 
consideration.

Cost-utility analysis
Used to assess the relative economic value (e.g., cost-utility ratio) of alternative strate-
gies aimed at achieving similar outcomes. This type of analysis converts effects into 
personal preferences and describes how much it costs for some additional quality gain 
(e.g., cost per additional quality-adjusted life-year).

Cross-sectional study or survey, prevalence study
Quantitative research involving the observation of a defined population at a single 
point in time or time interval.

Decision maker
In this report, refers to any individual who makes a decision to implement an inter-
vention affecting obesity prevention or another public health problem. Examples of 
decision makers are state legislators, mayors, public health officials, city council mem-
bers, school board members, employers, and community organization officials.

Disparities
A term used to describe differences in quality of health and health care across racial, 
ethnic, and socioeconomic groups.

Dissemination
In the context of this report, the targeted distribution of information and intervention 
materials to a specified audience. The intent is to diffuse knowledge and the associated 
evidence-based interventions.

Ecological model
A model that suggests the importance of addressing individual, interpersonal, orga-
nizational, community (including social and economic features), and health policy 
factors because of their effect on individual behavior change and their direct effect on 
health.
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Economic cost analysis
A study that assesses the direct and indirect costs associated with a health problem or 
intervention.

Effect
The change in an outcome that results from an intervention.

Effect size
The estimated magnitude of an effect.

Effectiveness
The extent to which an intended effect or benefits that could be achieved under opti-
mal conditions are also achieved in practice.

Efficacy
The extent to which an intervention can be shown to be beneficial under optimal 
conditions.

Energy balance
A state in which caloric intake is equivalent to energy expenditure, resulting in no net 
weight gain or weight loss.

Energy expenditure
Calories used to support the body’s basal metabolic needs plus those used for themo-
genesis, growth, and physical activity.

Energy intake
Calories ingested as foods and beverages.

Evaluability assessment
A method of determining whether activities necessary for a successful full-scale evalu-
ation are in place, whether the activities include program objectives that are well 
defined and plausible, whether a program can realistically achieve its intended goals, 
and whether the intended uses of information from evaluation have been clearly 
specified.

Evaluation
Systematic assessment of the quality and effectiveness of an intervention or policy and 
its effects to produce information that can be used by those with an interest in the 
intervention’s improvement or effectiveness.

Evidence-based medicine
The conscientious, explicit, and judicious use of current best evidence in making deci-
sions about the care of individual patients. The practice of evidence-based medicine 
means integrating individual clinical expertise with the best available external clinical 
evidence from systematic research.

Evidence-based public health
The development, implementation, and evaluation of effective programs and policies 
in public health through the application of principles of scientific reasoning, including 
systematic uses of data and information systems and appropriate use of behavioral sci-
ence theory and program planning models.
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Evidence farming
A flexible, infrastructural digital tool that enables systematic attention to, acquisi-
tion of, and utilization of local experience to improve clinical practice and patient 
outcomes.

Evidence synthesis
An approach that involves the application of techniques for combining multiple sourc-
es of evidence.

Experimental design
A study that explores the effects of manipulating, allocating, and timing an 
intervention.

Expert knowledge (opinion)
The views of professionals with expertise in a particular form of practice or field of 
inquiry, such as clinical practice or research methodology. Expert knowledge may refer 
to one person’s views or to the consensus view of a group of experts.

External validity
The property that permits research results to be generalized to other population units, 
including other individuals, settings, contexts, and time frames, and thereby to inform 
practice.

Feasibility
The likelihood of successful implementation of an intervention.

Fidelity
The degree to which an intervention was implemented according to protocol, as 
intended, or as planned. Also referred to as “integrity” of implementation.

Focus group
A qualitative research method whereby a moderator convenes a group of participants 
who often have common characteristics (e.g., age, gender, ethnicity) to discuss the 
attributes of a particular concept or product. Focus groups are often used in the mar-
keting development phase to generate ideas and provide insight into consumer reac-
tions and perceptions.

Framework
Defined in this report to mean a process for identifying, evaluating, and compiling 
evidence relevant to various potential decision-making scenarios for obesity preven-
tion and other complex public health problems based on clearly specified concepts, 
assumptions, or rules.

Frequency
The number of observations of a variable under investigation. Frequency of a disease 
or risk factor as discussed in this report refers to obesity or obesity-related diseases.

Generalizability
The extent to which the results produced by a particular intervention or set of inter-
ventions under specific conditions can be expected to produce similar findings in dif-
ferent settings or contexts with different populations. See also External validity.
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Geographic mapping
A method used to identify graphically the location of an outcome or variable of 
interest.

Gray literature
Research reports that are not found in traditional peer-reviewed publications but in, 
for example, government agency monographs, symposium proceedings, and unpub-
lished company reports.

Guidelines
In the present context, standardized information describing the best practices for 
addressing health problems commonly encountered in public health practice. The 
information is based on scientific evidence for the effectiveness and efficiency of the 
practices described. Where such evidence is lacking, guidelines are sometimes based on 
the consensus opinions of public health experts.

Harm
Adverse effects brought about by an intervention.

Health disparities
Differences in the occurrence, frequency, mortality, and burden of diseases and other 
unfavorable health conditions that exist among specific population groups, including 
racial and ethnic minorities.

Health impact assessment
A combination of procedures, methods, and tools by which a policy, program, or proj-
ect can be evaluated in terms of its potential effects on the health of a population and 
the distribution of those effects within the population.

Impact
The potential effects of an intervention on the health of a population.

Impact evaluation (or assessment)
A measure of whether an outcome is the result of an intervention. To support a 
cause-and-effect conclusion, an impact evaluation incorporates research methods that 
eliminate alternative explanations for an outcome and shows how much difference an 
intervention can make compared with the effect seen when no intervention is used. In 
public health programs, an impact evaluation often occurs over a long period of time.

Implementation
The act of putting an intervention into practice. Within the RE-AIM framework, 
implementation is measured in terms of the intervention agents’ fidelity to the various 
elements of the intervention’s protocol, including consistency of delivery as intended 
and time and cost.

Incidence
The frequency of new cases of a condition or disease within a defined time period. 
Incidence is commonly measured in terms of new cases per 1,000 (or 100,000) popu-
lation at risk per year.
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Indicated intervention
A preventive intervention that targets high-risk individuals, in the present context 
those identified as having a minimal but detectable amount of excess weight that fore-
shadows obesity.

Internal validity
The property that permits an observed effect to be attributed with certainty to a spe-
cific intervention, allowing for inferences about causality or a link between a given 
intervention and client/patient outcomes. Randomization is viewed as one of the best 
means of maximizing internal validity.

Interrupted time series study
A quantitative study in which the initial observations serve as a control, and after an 
intervention is introduced, the remaining observations are experimental.

Intervention
A policy, program, or action intended to bring about identifiable outcomes.

Knowledge integration
The effective incorporation of knowledge into the decisions, practices, and policies of 
organizations and systems.

Knowledge translation
An encompassing term that denotes the exchange, synthesis, and ethically sound appli-
cation of research findings within a complex system of relationships among research-
ers and knowledge users; the incorporation of research knowledge into policies and 
practices, thus translating knowledge into improved health of the population.

Logic model
A diagram that illustrates the sequencing of program activities that should occur for 
planning, organizing, implementing, and producing desired results.

Longitudinal study, cohort study, prospective study
A study that examines quantitatively the specific characteristics of individuals, sub-
groups, or populations over time.

Market research
Research involving the gathering of information about markets and customers. 
Market research can include information on target markets and their needs, competi-
tors, market trends, and customer satisfaction with products and services.

Matched cohort study
A cohort design in which the groups are matched on many variables (e.g., economic 
or health status) so the variable of interest (e.g., BMI) can be isolated.

Matching, mapping, pooling, and patching
The use of theory, professional experience, and indigenous wisdom to adapt evidence 
to local settings, populations, and times.

Mediator
The mechanism by which one variable affects another.
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Meta-analysis
A systematic, quantitative method for combining information from multiple studies to 
derive the most meaningful answer to a specific question.

Mixed-method design
The use of methodologies drawn from a variety of disciplines. The research employs 
both qualitative and quantitative data gathering and analysis methods that combine 
extensive descriptions of context and the experiences of program participation with 
standardized assessments of changes in institutions or systems, the environment, and 
individual or population behaviors.

Moderator
A variable that changes the impact of one variable on another.

Monitoring
The collection and analysis of data on an intervention or policy as it progresses to 
ensure the integrity of its planned implementation.

Multifaceted intervention
An intervention involving multiple components that are delivered concurrently to a 
target group in combination.

Multilevel intervention
An intervention that targets groups at multiple levels of an ecological model.

Multisector intervention
An intervention that mobilizes multiple sectors of society, such as government, civil 
society, the public, and the private sector.

Narrative review
A process by which a body of literature is collected, reviewed, and summarized using 
unsystematic methods.

Natural experiments
Naturally occurring circumstances in which different populations are exposed or 
not exposed to a potentially causal factor such that the circumstances resemble a 
true experiment in which study participants are assigned to exposed and unexposed 
groups.

Needs assessment
An evaluative study that answers questions about the social conditions a program is 
intended to address and the need for the program.

Nonrandomized experiment
See Observational study, Quasi-experimental study.

Obesity
See Body mass index.

Observational study (nonexperimental)
A design in which variables are observed rather than manipulated.

Outcome
The changes that result from an intervention’s activities and outputs. Depending on 
the nature of an intervention and the theory of change that guides it, an outcome 
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can be short-, intermediate-, or long-term. Indicators or indices are used to assess 
whether progress has been made toward achieving specific outcomes as a result of an 
intervention.

Outcome evaluation
An approach to assessing whether anticipated changes have occurred as a result of 
an intervention. This type of evaluation assesses the extent of change in targeted atti-
tudes, values, behaviors, policies, programs, environments, or conditions between the 
baseline measurement and subsequent points of measurement over time.

Overweight
See Body mass index.

Parallel evidence
Evidence of the effectiveness of an intervention that is being considered to address a 
problem such as obesity prevention in addressing another public health issue using 
similar strategies.

Policy
A written statement reflecting a plan or course of action of a government, business, 
community, or institution that is intended to influence and guide decision making. For 
a government, a policy may consist of a law, regulation, ordinance, executive order, or 
resolution.

Policy analysis
An interdisciplinary field that involves research into the nature of policy and its types, 
the making of policies, and their implications and consequences.

Policy maker
In this report, refers to a decision maker who has the authority to pass legislation 
affecting obesity prevention or other public health problems. Examples of policy mak-
ers are federal or state legislators, governors, and mayors.

Policy scan, policy tracking
A quantitative survey of recommendations and actions, as well as facts, trends, and 
opinions, related to a specific issue over a predetermined period of time.

Population-based
A term used to describe obesity prevention interventions aimed primarily at the macro 
level, for example, initiatives that are undertaken to improve environments for eat-
ing and physical activity in ways that will reduce the likelihood of excess weight gain 
among people in general.

Population health
The state of health of an entire community or population as opposed to that of an 
individual. It is concerned with the interrelated factors that affect the health of popu-
lations over the life course and the distribution of patterns of health outcomes.

Practice-based interventions (or evidence)
Interventions, or evidence derived therefrom, that have been developed, implemented, 
and documented in practice but have not been tested in a more formal, research study.
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Predictive studies
The use of models to identify or predict more accurately a behavior or other outcome 
of interest.

Pretest−posttest design
A quasi-experimental study design that includes a baseline measure of the outcome of 
interest (pretest), the treatment, and a posttest measure of the outcome to evaluate the 
effects of an intervention.

Prevalence
The number of instances of a condition or disease in a population at a designated 
period of time, usually expressed as a percentage of the total population.

Prevention
With regard to obesity, primary prevention represents avoiding the occurrence of obe-
sity in a population, secondary prevention represents the early detection of disease 
through screening with the purpose of limiting its occurrence, and tertiary prevention 
involves preventing the sequelae of obesity in childhood and adulthood.

Program
An integrated set of planned strategies and activities that support clearly stated goals 
and objectives and lead to desirable changes and improvements in the well-being of 
people, institutions, environments, or all of these.

Qualitative data (or research)
Nonnumerical observations made using approved methods such as participant obser-
vation, group interviews, or focus groups. Qualitative data can enrich the understand-
ing of complex problems and help explain why things happen.

Quantitative data (or research)
Data in numerical quantities, such as continuous measurements or counts.

Quasi-experimental study
A quantitative experiment in which the investigator lacks full control over the alloca-
tion or timing of an intervention.

Randomized controlled trial
A study design in which groups of patients are randomized to an experimental and a 
control condition. The groups are monitored for the variables or outcomes of interest.

Randomized encouragement design
An experiment in which treatment assignment is encouraged instead of enforced 
because of ethical or feasibility issues.

Randomized study
An experiment in which units (i.e., individuals, groups, communities) are assigned ran-
domly to conditions.

Reach
The absolute number, proportion, and representativeness of individuals who partici-
pate in an intervention. Within the RE-AIM framework, reach is measured as the 
absolute number, proportion, and representativeness of individuals who are willing to 
participate in a given intervention.
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RE-AIM framework
A systematic way of reporting research results and translating research into practice. 
RE-AIM stands for reach, effectiveness, adoption, implementation, and maintenance.

Realist review
A relatively new strategy for synthesizing research that has an explanatory rather than 
a judgmental focus. The aim is to understand how complex programs work (or why 
they fail) in particular contexts and settings. Realism is a methodological orientation 
that has roots in other fields, but is as yet largely untried as an approach to the syn-
thesis of evidence in health care.

Reductionist research
A model that approaches statements of causality by isolating, simplifying, and holding 
constant key conditions as an attempt is made to understand effects by controlling or 
removing all potential confounders.

Regression discontinuity design
A study design that requires assignment of participants to treatment or control groups 
based on whether they fall above or below a cutoff score on a variable measured prior 
to the treatment.

Representativeness
A component of external validity. With respect to settings, one should ask whether 
comparisons are made of the similarity of settings under study to the target program 
settings or to those settings that decline to participate; with respect to individuals, one 
should ask whether analyses are conducted of the similarities and differences between 
people who participate in a study and either the target audience or those who decline 
to participate.

Safety
The condition of being either protected from or unlikely to cause danger, risk, or inju-
ry that may be either perceived or objectively defined.

Scientific literature
The body of theoretical and research publications in scientific journals, reference 
books, textbooks, government reports, policy statements, and other materials on the 
theory, practice, and results of scientific inquiry.

Secondary analysis
A method used to analyze an existing pool of data to pursue a research interest that 
differs from that of the original work.

Sector
A distinct subset of a market, society, industry, or the economy in which the members 
share similar characteristics. Examples of the sectors discussed in this report include 
government or the public sector, communities, nonprofit and philanthropic organiza-
tions, health care, business or the private sector, schools, and households.

Selective intervention
A preventive intervention targeting a subgroup of the population whose risk of devel-
oping obesity is above average or high.
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Sensitivity analysis
A technique for systematically changing parameters in a model to determine the effects 
of such changes. This technique is useful when one is attempting to determine the 
impact on the actual outcome if a particular parameter differs from what was previ-
ously assumed.

Simulation modeling
A tool to help one understand the interaction of the parts of a system and a system as 
a whole. A model (a simplified representation of an actual system) is manipulated in 
such a way that it operates on time or space to compress it, allowing one to see the 
interactions that would not otherwise be apparent because of their separation in time 
or space.

Social determinants
The features and pathways by which societal conditions affect health and can poten-
tially be altered by action. Social determinants discussed in this report include envi-
ronmental conditions that contribute to disease or risk factors.

Stakeholder
An individual or organization with an interest in an intervention, policy, or outcome.

Strategic planning
In the context of this report, detailed plans that include objectives and a set of essen-
tial actions (preventive, therapeutic) believed sufficient to control a health problem.

Survey
An investigation in which information is systematically collected but the experimental 
method is not used. The information collected almost always requires editing, coding, 
data entry, and data analysis. Survey data differ from surveillance data in that they are 
not ongoing but sporadic.

Sustainability
The likelihood that a program will continue over a period of time after grant funding 
has ended; in broader terms, society’s ability to shape its economic and social systems 
to maintain both natural resources and human life. Sustainability improves quality of 
life in the present while ensuring continued prosperity in the future.

System dynamics
A methodology for mapping and modeling the forces of change in a complex sys-
tem to better understand their interaction and govern the direction of the system. It 
enables stakeholders to combine input to form a dynamic hypothesis that uses com-
puter simulation to compare various scenarios for achieving change.

Systematic review
A review of a clearly formulated question that uses systematic and explicit methods to 
identify, select, and critically appraise relevant research and to collect and analyze data 
from the studies that are included in the review. Statistical methods (meta-analysis) 
may or may not be used to analyze and summarize the results of the included studies.
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Systems approach
A paradigm or perspective involving a focus on the whole picture and not just a single 
element, awareness of the wider context, an appreciation for interactions among dif-
ferent components, and transdisciplinary thinking.

Systems investigation
A promising new frontier for research and action in response to complex and critical 
challenges, based on a systems approach.

Systems perspective
See Systems approach.

Systems science
Research related to systems theory that offers insight into the nature of the whole sys-
tem that often cannot be gained by studying the system’s component parts in isolation.

Systems theory
An interdisciplinary theory that requires a merging of multiple perspectives and sources 
of information and deals with complex systems in technology, society, and science.

Systems thinking
An iterative learning process in which one takes a broad, holistic, long-term perspec-
tive on the world and examines the linkages and interactions among its elements.

Target population
A group of individuals at risk targeted by an intervention.

Transdisciplinary
Researchers working jointly using a shared conceptual framework drawing together 
disciplinary-specific theories, concepts, and approaches to address a common problem.

Transferability
The generalizability or applicability of inferences obtained in a study to other indi-
viduals or entities, settings or situations, time periods, or methods of observation and 
measurement. See also External validity, Generalizability, and Knowledge translation.

Translation
The process of exchange between research and practice to foster the widespread dis-
semination of research results and enhance policy and practice initiatives. See also 
Knowledge translation.

Trend
The rate of increase of disease or determinants over time.

Universal intervention
A preventive intervention designed for everyone in the eligible population.

Validity
The extent to which an instrument directly and accurately measures what it is intend-
ed to measure.

Variable
Anything that is not constant but that can and does change in different circumstances.
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Other Evidence Projects

Table B-1 lists a sampling of current efforts to improve research and practice in the 
field of obesity prevention or public health. The committee considered these efforts 

when assessing the strengths and limitations of current approaches for generating and 
evaluating evidence on obesity prevention. The efforts listed in this table are focused 
on the provision of guidelines for selecting prevention interventions, identifying appro-
priate outcome measures for obesity prevention, evaluating the strength of evidence 
for prevention approaches, and using evidence. Sources of systematic reviews are also 
included.

TABLE B-1 Other Evidence Projects

Project Name Funder(s)/Investigator(s) Purpose Website

Guidelines

Guide to Community 
Preventive Services

Centers for Disease 
Control and Prevention 
(CDC)

To inform the choice of programs 
and policies for improving health and 
preventing disease in a given community.

http://www.
thecommunityguide.org

Guidelines, 
Development, and 
Recommendations 
Team

CDC’s Division of 
Nutrition, Physical 
Activity, and Obesity

To establish a scientific evidence base 
for what works. This team works in 
conjunction with the Guide to Community 

Preventive Services and the U.S. Task 
Force on Community Preventive Services 
to issue recommendations for obesity 
prevention and control interventions in 
worksite, medical care, and community 
settings, and to provide materials that will 
help users implement the interventions.

None

continued
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Project Name Funder(s)/Investigator(s) Purpose Website

Measures

Common Community 
Measures for 
Obesity Prevention 
(COCOMO)

CDC, CDC Foundation, 
Robert Wood 
Johnson Foundation 
(RWJF), W.K. Kellogg 
Foundation, Kaiser 
Permanente

To identify a core set of community-
level measures, focusing on policy and 
environmental strategies that impact 
obesity prevention that can be used 
for research and can serve as baseline 
variables for planning and evaluation.

http://www.cdc.
gov/mmwr/preview/
mmwrhtml/rr5807a1.htm

Evaluation

Center of Excellence 
for Training and 
Research Translation

University of North 
Carolina, CDC

To identify, translate, and disseminate 
evidence-based interventions, best 
practices/processes, and implementation 
tools for use by public health practitioners.

http://www.center-trt.org/

Early Assessment of 
Programs and Policies 
to Prevent Childhood 
Obesity

CDC Division of 
Adolescent and 
School Health, RWJF, 
Prevention Research 
Centers Program Office, 
CDC Foundation, and 
Macro International 
Inc.

To identify a set of promising local 
programs and policies (addressing the 
physical, social, or economic environment) 
implemented to address obesity among 
children aged 3-17 and to determine 
which ones merit rigorous evaluation. 
Priority is placed on programs and policies 
implemented in community settings and 
targeting low-income children to improve 
eating habits and physical activity levels.

http://www.cdc.gov/
prc/research-projects/
associated-projects/
identifying-local-
childhood-obesity-
prevention-programs-
policies.htm

Practice-Based 
Evidence Project in 
Worksites—Swift 
Worksite Assessment 
and Translation 
(SWAT)

CDC Division of 
Nutrition, Physical 
Activity, and Obesity

To judge the promise of worksite health 
promotion practices. The SWAT evaluation 
method is a tool that uses a set of criteria, 
rather than a comparison group, for 
single-worksite assessments.

http://www.cdc.gov/
nccdphp/dnpa/hwi/
program_design/swat/
index.htm

Reach, Effectiveness, 
Adoption, 
Implementation, 
and Maintenance 
(RE-AIM)

Workgroup members: 
David Dzewaltowski, 
Paul Estabrooks, Russ 
Glasgow, and Lisa 
Klesges; funded by 
RWJF

To implement and evaluate an explanatory 
framework for measuring intervention 
impact in its broadest sense. The 
framework is a systematic way for 
researchers and decision makers to 
evaluate health behavior interventions.

http://www.re-aim.org

Systematic Reviews

Centre for Reviews 
and Dissemination

University of York and 
National Institute for 
Health Research

To undertake systematic reviews of 
research evidence on health and public 
health questions of national and 
international importance. The findings are 
widely disseminated and have impacted 
health care policy and practice in the 
United Kingdom and internationally.

http://www.york.ac.uk/
inst/crd/index.htm

TABLE B-1 Continued
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Project Name Funder(s)/Investigator(s) Purpose Website

Cochrane Public 
Health Review Group

Cochrane Collaboration To produce systematic reviews of 
population-level interventions; contribute 
to methodological developments in the 
synthesis of public health research; transfer 
knowledge and exchange initiatives; and 
develop strategies for primary research on 
and rigorous evaluations of population-
level interventions (policy, programs, 
legislation, community interventions), 
including maintaining a specialized studies 
register.

http://www.ph.cochrane.
org/en/index.html

Development of 
Evidence Standards 
for Child Health 
Promotion

Nemours Health and 
Prevention Services, 
The Commonwealth 
Fund, and the Agency 
for Healthcare Research 
and Quality

To propose and disseminate a set of clearly 
defined evidence standards appropriate for 
primary care that can be used to determine 
the effectiveness of preventive and 
developmental services for children and 
allow the advancement of the field through 
the proper development and analysis of 
scientific evidence.

http://www.
commonwealthfund.org/ 
Content/Grants/2006/
Dec/Developing-New-
Evidence-Standards-
for-Child-Development-
and-Health-Promotion-
Services—Phase-2.aspx

Effective Public 
Health Practice 
Project (EPHPP)

Ontario Public Health 
Research, Education 
and Development 
Program

To conduct systematic reviews of the 
effectiveness of public health interventions 
and summarize recent high-quality reviews 
produced by others. The products of these 
reviews are disseminated as resources for 
evidence-based decision making in public 
health in Canada.

http://www.ephpp.ca/
index.htm

Review of 
Environmental and 
Policy Interventions 
for Childhood Obesity 
Prevention (EPNP)

Transtria, LLC with 
RWJF and Washington 
University Public Health 
Institute

(1) To create a systematic annual review 
process for classifying environmental 
and policy interventions for childhood 
obesity prevention into levels of evidence. 
(2) To identify environmental and policy 
interventions in nutrition and physical 
activity with applicability in children aged 
3-18 emerging from existing evidence-
based review processes. (3) To review 
and summarize emerging evidence-based 
environmental and policy interventions 
in nutrition and physical activity with 
applicability in children aged 3-18 with 
respect to a range of research- and 
practice-based levels of evidence.

http://www.transtria.com/
projects.php

TABLE B-1 Continued

continued
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Project Name Funder(s)/Investigator(s) Purpose Website

Uses of Evidence

Collaboration of 
Community-based 
Obesity Prevention 
Sites (CO-OPS 
Collaboration)

Australian Government 
Department of Health 
and Ageing

To support community-based obesity 
prevention initiatives through a 
collaborative approach to promoting 
best practices and knowledge translation, 
and through the provision of networking 
opportunities, support, and advice.

http://www.co-ops.net.au/

Health Evidence 
Canada

National Collaborating 
Centre for Aboriginal 
Health (NCCAH), 
National Collaborating 
Centre for 
Environmental Health 
(NCCEH), National 
Collaborating Centre 
for Healthy Public 
Policy (NCCHPP), 
National Collaborating 
Centre for Infectious 
Diseases (NCCID), 
National Collaborating 
Centre for Methods 
and Tools (NCCMT), 
City of Hamilton Public 
Health Service Division

To facilitate the adoption and 
implementation of effective policies/
programs/interventions at the local and 
regional public health decision-making 
levels across Canada, and to provide 
decision makers with tools that will 
enhance their quality assessment skills and 
to customize the content they receive to 
specified areas of interest.

http://health-evidence.ca

National Registry 
of Evidence-Based 
Programs and 
Practices

Substance Abuse and 
Mental Health Services 
Administration

To assist the public in identifying 
approaches to preventing and treating 
mental and/or substance use disorders that 
have been scientifically tested and that can 
be readily disseminated to the field.

http://www.nrepp.samhsa.
gov/

Roundtable on 
Evidence-Based 
Medicine

Institute of Medicine To convene leadership from key health 
care sectors to catalyze the collaborative 
work needed to drive improvements in the 
effectiveness and efficiency of medical care 
by transforming how evidence is developed 
and used in health care.

http://www.iom.edu/ebm

TREND—Transparent
Reporting of 
Evaluations with 
Nonrandomized 
Designs

Various public health 
collaborators as an 
outgrowth of a CDC 
meeting

To develop standardized, transparent 
reporting standards for nonrandomized 
intervention research evaluations in public 
health−related fields.

http://www.cdc.
gov/trendstatement/

TABLE B-1 Continued
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Review of Existing Reviews 
on Obesity Prevention

The Committee on an Evidence Framework for Obesity Prevention Decision 
Making was tasked to provide an overview of the current nature of the evidence 

base, that is, the types of evidence that are available on the results of community, envi-
ronmental, and policy-based obesity prevention initiatives. The narrative interpreta-
tion of the collection of reviews in this appendix (termed “appraisals” in this report) 
is provided in Chapter 3, and includes a description of current methods used to char-
acterize the evidence base and a discussion of the challenges involved in applying tra-
ditional evidence hierarchies to population-based prevention efforts.

This overview was not meant to be carried out by an exhaustive literature 
review but rather through an examination of case studies and existing reviews. The 
search strategy involved searching major databases including Scopus, PubMed, and 
Web of Science, from each database’s inception through November 2009, for relevant 
and published reviews of obesity prevention interventions. Variations of the terms 
“overweight,” “obesity,” “prevention,” “physical activity,” “nutrition,” “review,” 
“meta-analysis,” “synthesis,” “summary,” and “recommendations” were used in the 
search process. Additional appraisals were identified by review of the reference lists of 
included appraisals and other relevant literature and by discussion with experts in the 
field. Appraisals that consider only studies of treatment interventions were excluded; 
some appraisals consider both treatment and prevention studies and were included 
in the committee’s analysis. Publication date was not a search criterion, yet all of the 
appraisals in this appendix were published between 1997 and the present.
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

American 
Dietetic 
Association 
Position 
Statement 
(2006)

(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews

January 
1982-
January 
2004

Systematic review

To develop a position 
statement on 
individual-, family-, 
school-, and community-
based interventions for 
pediatric overweight

Not reported Healthy children and 
adolescents aged 2-18

Included: any study design

Excluded: meta-analyses and 
reviews (different selection criteria)

Measure of adiposity 
(BMI, body weight, 
skinfold thickness, 
percent body fat)

> 8 weeks (for  
secondary 
prevention 
trials)

≥ 6 months 
(for primary 
prevention 
trials) (not 
including 
duration of 
follow-up)

Included: English 
language

Excluded: conducted 
in a developing 
country; not peer-
reviewed; n < 30 in 
secondary prevention 
trials, n < 60 in 
primary prevention 
trials

Not reported

Bluford 
et al. 
(2007)

(11), (14), (20), 
(27), (28)

1966-
March 
2005

Systematic review

To identify and summarize 
effective evaluated 
interventions for preventing 
or treating obesity among 
preschool children aged 2-6

Not reported Preschool-age children 
aged 2-6

Included: domestic and international 
studies that used physical activity 
and nutritional strategies in 
interventions to prevent or treat 
overweight

Excluded: case reports or series

Measure of weight 
status, BMI, or body fat

≥ 3 months 
study length

Studies were not 
excluded because 
of their aim (for 
example, did not 
have to include 
weight change), 
design, or duration of 
intervention or follow-
up if ≥ 3 months

7 (2 treatment 
and 5 prevention)

Brown and 
Summerbell 
(2009)

(20), (28) January 
2006-
September 
2007

Systematic review

To determine the 
effectiveness of school-based 
interventions focused on 
changing dietary intake and 
physical activity levels to 
prevent childhood obesity

1,553 School children aged 
5-18

Excluded: studies that 
recruited children on the 
basis of weight; studies 
in children with critical 
illness or eating disorders

RCTs or controlled clinical trials of 
lifestyle interventions

Included: study designs that 
compared lifestyle interventions 
(defined in article) with usual care 
or with other active interventions

Included: same criteria 
used by National 
Institute for Health 
and Clinical Excellence 
(NICE) obesity 
guidance with one 
exception—included 
studies had to report 
a weight outcome, 
either as absolute or 
change, and could use 
BMI, BMI z-score, 
percentage of body fat, 
skin-fold thickness, 
and percentage of 
overweight

≥ 12 weeks 
study length

Included: minimum 
duration of 12 weeks; 
done in a school 
setting (studies were 
not included or 
excluded based on 
their aim)

38
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

American 
Dietetic 
Association 
Position 
Statement 
(2006)

(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews

January 
1982-
January 
2004

Systematic review

To develop a position 
statement on 
individual-, family-, 
school-, and community-
based interventions for 
pediatric overweight

Not reported Healthy children and 
adolescents aged 2-18

Included: any study design

Excluded: meta-analyses and 
reviews (different selection criteria)

Measure of adiposity 
(BMI, body weight, 
skinfold thickness, 
percent body fat)

> 8 weeks (for  
secondary 
prevention 
trials)

≥ 6 months 
(for primary 
prevention 
trials) (not 
including 
duration of 
follow-up)

Included: English 
language

Excluded: conducted 
in a developing 
country; not peer-
reviewed; n < 30 in 
secondary prevention 
trials, n < 60 in 
primary prevention 
trials

Not reported

Bluford 
et al. 
(2007)

(11), (14), (20), 
(27), (28)

1966-
March 
2005

Systematic review

To identify and summarize 
effective evaluated 
interventions for preventing 
or treating obesity among 
preschool children aged 2-6

Not reported Preschool-age children 
aged 2-6

Included: domestic and international 
studies that used physical activity 
and nutritional strategies in 
interventions to prevent or treat 
overweight

Excluded: case reports or series

Measure of weight 
status, BMI, or body fat

≥ 3 months 
study length

Studies were not 
excluded because 
of their aim (for 
example, did not 
have to include 
weight change), 
design, or duration of 
intervention or follow-
up if ≥ 3 months

7 (2 treatment 
and 5 prevention)

Brown and 
Summerbell 
(2009)

(20), (28) January 
2006-
September 
2007

Systematic review

To determine the 
effectiveness of school-based 
interventions focused on 
changing dietary intake and 
physical activity levels to 
prevent childhood obesity

1,553 School children aged 
5-18

Excluded: studies that 
recruited children on the 
basis of weight; studies 
in children with critical 
illness or eating disorders

RCTs or controlled clinical trials of 
lifestyle interventions

Included: study designs that 
compared lifestyle interventions 
(defined in article) with usual care 
or with other active interventions

Included: same criteria 
used by National 
Institute for Health 
and Clinical Excellence 
(NICE) obesity 
guidance with one 
exception—included 
studies had to report 
a weight outcome, 
either as absolute or 
change, and could use 
BMI, BMI z-score, 
percentage of body fat, 
skin-fold thickness, 
and percentage of 
overweight

≥ 12 weeks 
study length

Included: minimum 
duration of 12 weeks; 
done in a school 
setting (studies were 
not included or 
excluded based on 
their aim)

38
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Campbell 
et al. 
(2001)

(13), (14), (20), 
(28), (32), (33), 
(36)

Expert opinion

January 
1985-
October 
1999

Systematic review

To assess the effectiveness 
of interventions designed to 
prevent obesity in childhood

1,043 Included: subjects under 
age 18 when the study 
began

Excluded: pregnant 
women, those with 
eating disorders, and the 
critically ill

RCTs, non-RCTs with concurrent 
control groups

Included: had to 
report one or more 
outcomes (estimates 
of percent body fat, 
BMI, ponderal index, 
or skin-fold thickness) 
and report outcome 
data at baseline and 
at postintervention, or 
at baseline and change 
from baseline

Follow-up 
1 year, later 
amended 
to include 
studies 
with an 
observation 
period of  
≥ 3 months

Not reported 7

Connelly 
et al. 
(2007)

(14), (20), (27), 
(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews

Up to April 
30, 2006

Systematic review

To present practice-relevant 
guidance on interventions 
aimed at reducing at least 
one measure of adiposity in 
child populations that do or 
do not contain overweight 
or obese children

Not reported n ≥ 30; nonclinical child 
populations aged 0-18

Included: RCTs, controlled trials of 
interventions to prevent overweight 
or obesity 

Included: measure of 
index of adiposity

≥ 12 weeks 
study period

Not reported 28

Conroy 
et al. 
(2007)

(2), (12), (13), 
(14), (17), (19), 
(20), (23), (27), 
(28), (35), (38), 
(39), (43)

Grey literature, 
excluding 
newspaper 
articles/editorials; 
manual searching 
of bibliographies 
from gathered 
articles and 
reviews; ancestry 
searches on key 
papers 

1980-
September 
2005

Integrative review

To examine successful 
Canadian nursing 
and health promotion 
intervention programs 
for childhood obesity 
prevention during gestation 
and infancy

2,028 Not reported Included: peer-reviewed and/or 
research-based, published articles, 
policy reports

Excluded: newspaper articles, 
editorials, general reports, general 
women’s health materials

Diet, BMI (adult),  
high birth weight  
> 4000 g, low birth 
weight < 2500 g but  
> 2000 g

Not reported Canadian only; 
English and French 
language

6
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Campbell 
et al. 
(2001)

(13), (14), (20), 
(28), (32), (33), 
(36)

Expert opinion

January 
1985-
October 
1999

Systematic review

To assess the effectiveness 
of interventions designed to 
prevent obesity in childhood

1,043 Included: subjects under 
age 18 when the study 
began

Excluded: pregnant 
women, those with 
eating disorders, and the 
critically ill

RCTs, non-RCTs with concurrent 
control groups

Included: had to 
report one or more 
outcomes (estimates 
of percent body fat, 
BMI, ponderal index, 
or skin-fold thickness) 
and report outcome 
data at baseline and 
at postintervention, or 
at baseline and change 
from baseline

Follow-up 
1 year, later 
amended 
to include 
studies 
with an 
observation 
period of  
≥ 3 months

Not reported 7

Connelly 
et al. 
(2007)

(14), (20), (27), 
(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews

Up to April 
30, 2006

Systematic review

To present practice-relevant 
guidance on interventions 
aimed at reducing at least 
one measure of adiposity in 
child populations that do or 
do not contain overweight 
or obese children

Not reported n ≥ 30; nonclinical child 
populations aged 0-18

Included: RCTs, controlled trials of 
interventions to prevent overweight 
or obesity 

Included: measure of 
index of adiposity

≥ 12 weeks 
study period

Not reported 28

Conroy 
et al. 
(2007)

(2), (12), (13), 
(14), (17), (19), 
(20), (23), (27), 
(28), (35), (38), 
(39), (43)

Grey literature, 
excluding 
newspaper 
articles/editorials; 
manual searching 
of bibliographies 
from gathered 
articles and 
reviews; ancestry 
searches on key 
papers 

1980-
September 
2005

Integrative review

To examine successful 
Canadian nursing 
and health promotion 
intervention programs 
for childhood obesity 
prevention during gestation 
and infancy

2,028 Not reported Included: peer-reviewed and/or 
research-based, published articles, 
policy reports

Excluded: newspaper articles, 
editorials, general reports, general 
women’s health materials

Diet, BMI (adult),  
high birth weight  
> 4000 g, low birth 
weight < 2500 g but  
> 2000 g

Not reported Canadian only; 
English and French 
language

6
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

DeMattia 
et al. 
(2007)

(27), (28)

Updated search: 
(12), (14), (23), 
(27), (28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion

1966-June 
2004

Updated 
search, 
1966-
February 
2005

Systematic review

To examine studies that 
used an intervention to 
reduce sedentary behavior 
(SB; defined in article) to 
control weight in order 
to answer the question: Is 
an emphasis on reducing 
SB (e.g., TV, video games) 
effective at changing 
behaviors and controlling 
weight in children and 
adolescents?

222 Children or adolescents, 
including at-risk or 
obese children/teens at 
outset of study

Included: RCTs, controlled 
clinical trials, comparative studies, 
multicenter studies that aimed to 
reduce SB in a natural setting

Excluded: observational cross-
over and cohort studies, studies of 
behavior in a controlled laboratory 
setting

Included: Measure of SB 
and weight (either BMI 
or % overweight)

Not reported Validity criteria 
applied 

12

Doak et al. 
(2006)

(28)

Personal contacts 
with researchers; 
Internet; manual 
searching of 
bibliographies 
from reviews; 
MEDLINE 
searches of 
authors with 
ongoing 
intervention 
studies

Through 
June 2003, 
with 
additional 
update in 
August 
2005

Review

To identify aspects of 
overweight and obesity 
prevention programs that 
are most likely to succeed 
if implemented on a large 
scale

102 Children and adolescents 
aged 6-19; targeting of 
obese children if drawn 
from a broad-based 
school population

Included: school-based studies 
seeking to alter diet and/or physical 
activity−related behaviors and 
having a broad public health 
base; studies that monitored and 
evaluated in a manner that has been 
documented (e.g., published)

Excluded: studies with aims so 
narrow that an impact on obesity 
is unlikely; clinical settings focused 
on treatment of obese children; pilot 
studies 

Included: 
anthropometric 
measurement of body 
weight or obesity, at 
baseline and follow-up

Not reported Not reported 25

Dobbins 
et al. 
(2001)

(14), (19), (20), 
(27), (28), (30), 
(38)

Review of 
reference list of 
retrieved articles

1985-
September 
2000

Systematic review

To summarize the evidence 
for the effectiveness of 
school-based interventions 
in promoting physical 
activity and fitness in 
children and adolescents

143 Children and adolescents 
aged 6-18

RCTs; studies with a control group 
and measures taken pre- and 
postintervention; prospective study 
designs

Outcomes must have 
been reported for 
children and adolescents

Included: intervention 
applicable to public 
health practice; 
intervention could 
be implemented, 
facilitated, or 
promoted by staff in 
local public health 
units in Ontario

19
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

DeMattia 
et al. 
(2007)

(27), (28)

Updated search: 
(12), (14), (23), 
(27), (28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion

1966-June 
2004

Updated 
search, 
1966-
February 
2005

Systematic review

To examine studies that 
used an intervention to 
reduce sedentary behavior 
(SB; defined in article) to 
control weight in order 
to answer the question: Is 
an emphasis on reducing 
SB (e.g., TV, video games) 
effective at changing 
behaviors and controlling 
weight in children and 
adolescents?

222 Children or adolescents, 
including at-risk or 
obese children/teens at 
outset of study

Included: RCTs, controlled 
clinical trials, comparative studies, 
multicenter studies that aimed to 
reduce SB in a natural setting

Excluded: observational cross-
over and cohort studies, studies of 
behavior in a controlled laboratory 
setting

Included: Measure of SB 
and weight (either BMI 
or % overweight)

Not reported Validity criteria 
applied 

12

Doak et al. 
(2006)

(28)

Personal contacts 
with researchers; 
Internet; manual 
searching of 
bibliographies 
from reviews; 
MEDLINE 
searches of 
authors with 
ongoing 
intervention 
studies

Through 
June 2003, 
with 
additional 
update in 
August 
2005

Review

To identify aspects of 
overweight and obesity 
prevention programs that 
are most likely to succeed 
if implemented on a large 
scale

102 Children and adolescents 
aged 6-19; targeting of 
obese children if drawn 
from a broad-based 
school population

Included: school-based studies 
seeking to alter diet and/or physical 
activity−related behaviors and 
having a broad public health 
base; studies that monitored and 
evaluated in a manner that has been 
documented (e.g., published)

Excluded: studies with aims so 
narrow that an impact on obesity 
is unlikely; clinical settings focused 
on treatment of obese children; pilot 
studies 

Included: 
anthropometric 
measurement of body 
weight or obesity, at 
baseline and follow-up

Not reported Not reported 25

Dobbins 
et al. 
(2001)

(14), (19), (20), 
(27), (28), (30), 
(38)

Review of 
reference list of 
retrieved articles

1985-
September 
2000

Systematic review

To summarize the evidence 
for the effectiveness of 
school-based interventions 
in promoting physical 
activity and fitness in 
children and adolescents

143 Children and adolescents 
aged 6-18

RCTs; studies with a control group 
and measures taken pre- and 
postintervention; prospective study 
designs

Outcomes must have 
been reported for 
children and adolescents

Included: intervention 
applicable to public 
health practice; 
intervention could 
be implemented, 
facilitated, or 
promoted by staff in 
local public health 
units in Ontario
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Eden et al. 
(2002)

(7), (12), (13), 
(23), (28)

Expert opinion; 
manual searching 
of bibliographies 
from pertinent 
articles 

1994-
March 
2002

Systematic review

To determine whether 
counseling adults in primary 
care settings improves and 
maintains physical activity 
levels

~1,000 Adults in general 
primary care populations

Included: controlled trials, case-
control studies, observational 
studies

Included: behavioral 
outcomes (physical 
activity); if the study 
was of “good” or “fair” 
quality, according to 
criteria developed by the 
U.S. Preventive Services 
Task Force (USPSTF)

Not reported The patient’s primary 
care clinician 
performed some 
of the counseling 
intervention 

8 (7 RCTs, 
1 non-RCT)
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Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Eden et al. 
(2002)

(7), (12), (13), 
(23), (28)

Expert opinion; 
manual searching 
of bibliographies 
from pertinent 
articles 

1994-
March 
2002

Systematic review

To determine whether 
counseling adults in primary 
care settings improves and 
maintains physical activity 
levels

~1,000 Adults in general 
primary care populations

Included: controlled trials, case-
control studies, observational 
studies

Included: behavioral 
outcomes (physical 
activity); if the study 
was of “good” or “fair” 
quality, according to 
criteria developed by the 
U.S. Preventive Services 
Task Force (USPSTF)

Not reported The patient’s primary 
care clinician 
performed some 
of the counseling 
intervention 

8 (7 RCTs, 
1 non-RCT)
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Faith et al. 
(2007)

(3), (28), (32), 
(43), (33), (3)

Manual searching 
of bibliographies 
from pertinent 
articles and 
chapters; 
expert opinion; 
grey literature 
(government 
and private 
foundation 
reports, excluded 
dissertations)

Earliest 
data 
indexed 
through 
November 
2004

Narrative review

To review critically the 
evidence addressing three 
questions that are pertinent 
to potential macro-level 
environmental influences on 
obesity management

Not reported Not reported For substudy 1:

Included: focus group, observational 
study, quasi-experimental and 
experimental designs, RCTs

Excluded: position or conceptual 
articles

For substudy 2:

Included: the macro-environmental 
factor must be studied in such a 
way that it was not confounded 
with education-based manipulations 
aimed at changing behavior 
through structured information 
dissemination

Excluded: comprehensive 
multicomponent interventions 
targeting multiple behaviors 
(because the specific effects of 
manipulating individual components 
could not be disaggregated)

For substudy 3:

Excluded: studies testing the effects 
of restrictive parental feeding 
practices and strategies on child 
eating behavior and weight (these 
studies, being largely confined to the 
home, are less central to the topic of 
macro-environmental influences)

For all substudies:

Excluded: studies aimed primarily 
(or to a large degree) at achieving 
behavior change through 
information dissemination

Included: had to 
have at least one 
of the following: 
food acquisition or 
purchasing behavior, 
reported or weighed 
food intake, or body 
weight or composition

Not reported Not reported 5 (substudy 1), 
17 (substudy 2), 
1 (substudy 3)
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Faith et al. 
(2007)

(3), (28), (32), 
(43), (33), (3)

Manual searching 
of bibliographies 
from pertinent 
articles and 
chapters; 
expert opinion; 
grey literature 
(government 
and private 
foundation 
reports, excluded 
dissertations)

Earliest 
data 
indexed 
through 
November 
2004

Narrative review

To review critically the 
evidence addressing three 
questions that are pertinent 
to potential macro-level 
environmental influences on 
obesity management

Not reported Not reported For substudy 1:

Included: focus group, observational 
study, quasi-experimental and 
experimental designs, RCTs

Excluded: position or conceptual 
articles

For substudy 2:

Included: the macro-environmental 
factor must be studied in such a 
way that it was not confounded 
with education-based manipulations 
aimed at changing behavior 
through structured information 
dissemination

Excluded: comprehensive 
multicomponent interventions 
targeting multiple behaviors 
(because the specific effects of 
manipulating individual components 
could not be disaggregated)

For substudy 3:

Excluded: studies testing the effects 
of restrictive parental feeding 
practices and strategies on child 
eating behavior and weight (these 
studies, being largely confined to the 
home, are less central to the topic of 
macro-environmental influences)

For all substudies:

Excluded: studies aimed primarily 
(or to a large degree) at achieving 
behavior change through 
information dissemination

Included: had to 
have at least one 
of the following: 
food acquisition or 
purchasing behavior, 
reported or weighed 
food intake, or body 
weight or composition

Not reported Not reported 5 (substudy 1), 
17 (substudy 2), 
1 (substudy 3)
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Flodmark 
et al. 
(2006)

(15), (28)

Manual searching 
of bibliographies 
from relevant 
articles, journals, 
and reviews

Articles 
published 
until 2004 
added to 
an earlier 
(2002) 
review by 
the Swedish 
Council on 
Technology 
Assessment 
in Health 
Care

Systematic literature review

To review the scientific 
evidence for medical 
interventions aimed at 
preventing obesity during 
childhood and adolescence

136 Included: participants 
representing a normal 
group (school, or the 
population within a 
particular area), studies 
of high-risk groups

Excluded: participants 
selected only for 
having the risk factor 
overweight/obesity (i.e., 
treatment)

Study addresses prevention of 
obesity or overweight; must include 
a control group

Measure of BMI, 
skinfold thickness; % 
overweight/obesity

≥ 12 months 
with 
follow-up

Accepted Swedish, 
German, Norwegian, 
Danish, English, and 
French languages

24

Flynn et al. 
(2006)

(2), (3), (12), 
(13), (14), (17), 
(19), (20), (23), 
(24), (25), (27), 
(28), (29), (31), 
(38), (39)

Manual searching 
of bibliographies 
from 
International 

Journal of 

Obesity (1987-
2003), relevant 
reports; Internet 
searches of 
relevant domestic 
and foreign 
organization 
and society sites, 
Google; expert 
opinion

1982-2003 Synthesis research study

To develop best practice 
recommendations based 
on a systematic approach 
to finding, selecting, 
and critically appraising 
programs addressing 
prevention and treatment 
of childhood obesity and 
related risk of chronic 
diseases

13,158 (library 
database hits)

Included: studies with a 
majority of participants 
under age 17

Excluded: those with 
compromised physical 
health; those with 
mental illness; programs 
with a primary focus 
on children of diabetic 
mothers, low-birth-
weight/preterm babies, 
and pregnant adolescents

Excluded: case studies; surgical 
interventions; programs associated 
with marketing products/services

Included: a measure 
of either outcome or 
process (or both)

(1) an index of 
overweight/obesity: 
anthropometry, BMI, 
body fat distribution, 
growth rates

(2) risk factors for 
obesity (e.g., activity 
levels)

(3) chronic diseases (or 
risk factors) associated 
with overweight/obesity 
(e.g., type 2 diabetes or 
blood pressure)

(4) adverse effects

(5) process indicators 
(e.g., no. invited vs. 
no. participating, 
information 
evaluating how the 
program proceeded, 
or description of 
participant groups)

Not reported Excluded: foreign-
language articles 
without an English 
abstract

158
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Flodmark 
et al. 
(2006)

(15), (28)

Manual searching 
of bibliographies 
from relevant 
articles, journals, 
and reviews

Articles 
published 
until 2004 
added to 
an earlier 
(2002) 
review by 
the Swedish 
Council on 
Technology 
Assessment 
in Health 
Care

Systematic literature review

To review the scientific 
evidence for medical 
interventions aimed at 
preventing obesity during 
childhood and adolescence

136 Included: participants 
representing a normal 
group (school, or the 
population within a 
particular area), studies 
of high-risk groups

Excluded: participants 
selected only for 
having the risk factor 
overweight/obesity (i.e., 
treatment)

Study addresses prevention of 
obesity or overweight; must include 
a control group

Measure of BMI, 
skinfold thickness; % 
overweight/obesity

≥ 12 months 
with 
follow-up

Accepted Swedish, 
German, Norwegian, 
Danish, English, and 
French languages

24

Flynn et al. 
(2006)

(2), (3), (12), 
(13), (14), (17), 
(19), (20), (23), 
(24), (25), (27), 
(28), (29), (31), 
(38), (39)

Manual searching 
of bibliographies 
from 
International 

Journal of 

Obesity (1987-
2003), relevant 
reports; Internet 
searches of 
relevant domestic 
and foreign 
organization 
and society sites, 
Google; expert 
opinion

1982-2003 Synthesis research study

To develop best practice 
recommendations based 
on a systematic approach 
to finding, selecting, 
and critically appraising 
programs addressing 
prevention and treatment 
of childhood obesity and 
related risk of chronic 
diseases

13,158 (library 
database hits)

Included: studies with a 
majority of participants 
under age 17

Excluded: those with 
compromised physical 
health; those with 
mental illness; programs 
with a primary focus 
on children of diabetic 
mothers, low-birth-
weight/preterm babies, 
and pregnant adolescents

Excluded: case studies; surgical 
interventions; programs associated 
with marketing products/services

Included: a measure 
of either outcome or 
process (or both)

(1) an index of 
overweight/obesity: 
anthropometry, BMI, 
body fat distribution, 
growth rates

(2) risk factors for 
obesity (e.g., activity 
levels)

(3) chronic diseases (or 
risk factors) associated 
with overweight/obesity 
(e.g., type 2 diabetes or 
blood pressure)

(4) adverse effects

(5) process indicators 
(e.g., no. invited vs. 
no. participating, 
information 
evaluating how the 
program proceeded, 
or description of 
participant groups)

Not reported Excluded: foreign-
language articles 
without an English 
abstract

158
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Galani and 
Schneider 
(2007)

(14), (20), (28)

Manual searching 
of bibliographies 
from included 
articles, 
relevant books, 
individual-
based studies of 
type 2 diabetes 
mellitus and 
cardiovascular 
disease

1995-2005 
(because of 
advances 
in research 
toward 
conducting 
higher-
quality 
studies 
and better 
reporting)

Systematic literature review 
with meta-analysis

To assess the mid- to 
long-term effectiveness of 
lifestyle interventions in the 
prevention and treatment of 
obesity (defined in article)

273 (for 
prevention)

Children ≥ 18 years old Included: RCTs of lifestyle 
interventions (defined in article)

Included: body 
weight, BMI, waist 
circumference, systolic/
diastolic blood pressure, 
total cholesterol, LDL, 
HDL, triglycerides, 
glucose control (2-hour 
plasma glucose, fasting 
plasma glucose, or 3-
month average blood 
glucose level [A1c])

≥ 12 months 
observation 
period

Included: prevention 
and treatment studies

13 (for 
prevention)

Glenny 
et al. 
(1997)

(20), (28), (32), 
Bath Information 
and Data 
Services (BIDS) 
(depending 
on author’s 
subscription)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion

Not 
reported 

Systematic review

To determine the 
effectiveness of interventions 
designed to prevent and 
treat obesity and maintain 
weight loss

97 for both 
prevention and 
treatment

Overweight or obese 
children and adults

RCTs (for treatment of obesity and 
maintenance of weight loss); RCTs 
and nonrandomized studies with 
a concurrent control group (for 
prevention of obesity)

Postintervention 
changes relevant to 
baseline in one of the 
following: weight, fat 
content, fat distribution

≥ 12 months 
(for interven-
tion only, or 
intervention 
+ follow-up)

Not reported 4 (for 
prevention)

Gonzalez-
Suarez 
et al. 
(2009)

(1), (4), (6), (9), 
(14), (15), (16), 
(20), (22), (28), 
(34), (35), (41), 
Ovid (depending 
on author’s 
subscription)

Manual searching 
of bibliographies 
from relevant 
studies

1995-2007 
(English 
only)

Meta-analysis

To evaluate the effectiveness 
of school-based programs 
in the prevention and 
management of childhood 
obesity

41 Children and adolescents 
(schoolchildren)

Normal BMI only

Included: RCTs and clinical 
controlled trials in which odds 
ratios or standardized mean 
differences and their 95% 
confidence intervals were reported 
or could be calculated

BMI, waist girth, 
percentage body fat, 
triceps skinfold, waist-
to-hip ratio

Not limited Seeking interventions 
that increase physical 
activity, improve 
dietary behaviors, 
modify poor exercise 
or dietary behaviors, 
or a combination of 
strategies

19
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Galani and 
Schneider 
(2007)

(14), (20), (28)

Manual searching 
of bibliographies 
from included 
articles, 
relevant books, 
individual-
based studies of 
type 2 diabetes 
mellitus and 
cardiovascular 
disease

1995-2005 
(because of 
advances 
in research 
toward 
conducting 
higher-
quality 
studies 
and better 
reporting)

Systematic literature review 
with meta-analysis

To assess the mid- to 
long-term effectiveness of 
lifestyle interventions in the 
prevention and treatment of 
obesity (defined in article)

273 (for 
prevention)

Children ≥ 18 years old Included: RCTs of lifestyle 
interventions (defined in article)

Included: body 
weight, BMI, waist 
circumference, systolic/
diastolic blood pressure, 
total cholesterol, LDL, 
HDL, triglycerides, 
glucose control (2-hour 
plasma glucose, fasting 
plasma glucose, or 3-
month average blood 
glucose level [A1c])

≥ 12 months 
observation 
period

Included: prevention 
and treatment studies

13 (for 
prevention)

Glenny 
et al. 
(1997)

(20), (28), (32), 
Bath Information 
and Data 
Services (BIDS) 
(depending 
on author’s 
subscription)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion

Not 
reported 

Systematic review

To determine the 
effectiveness of interventions 
designed to prevent and 
treat obesity and maintain 
weight loss

97 for both 
prevention and 
treatment

Overweight or obese 
children and adults

RCTs (for treatment of obesity and 
maintenance of weight loss); RCTs 
and nonrandomized studies with 
a concurrent control group (for 
prevention of obesity)

Postintervention 
changes relevant to 
baseline in one of the 
following: weight, fat 
content, fat distribution

≥ 12 months 
(for interven-
tion only, or 
intervention 
+ follow-up)

Not reported 4 (for 
prevention)

Gonzalez-
Suarez 
et al. 
(2009)

(1), (4), (6), (9), 
(14), (15), (16), 
(20), (22), (28), 
(34), (35), (41), 
Ovid (depending 
on author’s 
subscription)

Manual searching 
of bibliographies 
from relevant 
studies

1995-2007 
(English 
only)

Meta-analysis

To evaluate the effectiveness 
of school-based programs 
in the prevention and 
management of childhood 
obesity

41 Children and adolescents 
(schoolchildren)

Normal BMI only

Included: RCTs and clinical 
controlled trials in which odds 
ratios or standardized mean 
differences and their 95% 
confidence intervals were reported 
or could be calculated

BMI, waist girth, 
percentage body fat, 
triceps skinfold, waist-
to-hip ratio

Not limited Seeking interventions 
that increase physical 
activity, improve 
dietary behaviors, 
modify poor exercise 
or dietary behaviors, 
or a combination of 
strategies
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Hardeman 
et al. 
(2000)

(15), (16), (19), 
(20), (23), (28), 
(32), (36)

Manual searching 
of bibliographies 
from gathered 
articles

Queried authors 
of included 
papers

20: 1980-
present; 
28: 1966-
present; 
32: 1974-
present

Systematic review

To identify and review 
published studies on 
interventions aimed at the 
prevention of weight gain

Not reported Participants not selected 
by weight or age

Excluded: interventions 
in specific subgroups 
(e.g., those stopping 
smoking)

All study designs included Data extracted 
based on: behaviors 
targeted for change; 
psychological model; 
behavior change 
methods and modes of 
delivery; methodological 
quality; characteristics 
of participants; 
outcomes related to 
body weight; self-
reported diet and 
physical activity

Any duration Included: published 
reports of 
interventions with 
the primary aim of 
preventing weight gain

Excluded: if weight 
control was part 
of a multifactorial 
intervention 
aimed primarily at 
preventing a specific 
disease; if weight loss 
was primary aim

11

Harris et al. 
(2009)

(13), (14), (20), 
(28)

Manual searching 
of bibliographies 
from relevant 
journals and 
articles 

As early 
as 1966 
for some 
databases, 
up to 
September 
2008 
for all 
databases

Systematic review and 
meta-analysis

To determine whether 
school-based physical 
activity interventions 
improve children’s body 
composition, as measured 
by BMI

398 Children aged 5-18 Included: RCTs, non-RCTs with an 
appropriate control group

Included: objective 
data for BMI from 
before and after the 
intervention (in both 
intervention and control 
groups)

≥ 6 months Included: school-based 
exercise or physical 
activity interventions

18

Hudson 
(2008)

(14), (27), (28) 1997-2007 Integrative review

To explore attitudes, 
perceptions, and lifestyle 
behaviors that influence 
obesity risk in African 
American children

Not reported Included: African 
American children 
aged 2-18 or their 
parents/caretakers

Excluded: studies 
targeting subjects with 
BMI ≥ 85%

Included: qualitative, experimental, 
and nonexperimental designs

Excluded: prevalence studies

Included: BMI for age/
gender or BMI z-score 
as primary outcome

Excluded: studies not 
reporting outcomes 
by racial/ethnic 
characteristics

Not a 
criterion

Included: English, 
published in peer-
reviewed journal

Excluded: non-U.S. 
studies

28
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Applying Criteria
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Informationa
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Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Hardeman 
et al. 
(2000)

(15), (16), (19), 
(20), (23), (28), 
(32), (36)

Manual searching 
of bibliographies 
from gathered 
articles

Queried authors 
of included 
papers

20: 1980-
present; 
28: 1966-
present; 
32: 1974-
present

Systematic review

To identify and review 
published studies on 
interventions aimed at the 
prevention of weight gain

Not reported Participants not selected 
by weight or age

Excluded: interventions 
in specific subgroups 
(e.g., those stopping 
smoking)

All study designs included Data extracted 
based on: behaviors 
targeted for change; 
psychological model; 
behavior change 
methods and modes of 
delivery; methodological 
quality; characteristics 
of participants; 
outcomes related to 
body weight; self-
reported diet and 
physical activity

Any duration Included: published 
reports of 
interventions with 
the primary aim of 
preventing weight gain

Excluded: if weight 
control was part 
of a multifactorial 
intervention 
aimed primarily at 
preventing a specific 
disease; if weight loss 
was primary aim

11

Harris et al. 
(2009)

(13), (14), (20), 
(28)

Manual searching 
of bibliographies 
from relevant 
journals and 
articles 

As early 
as 1966 
for some 
databases, 
up to 
September 
2008 
for all 
databases

Systematic review and 
meta-analysis

To determine whether 
school-based physical 
activity interventions 
improve children’s body 
composition, as measured 
by BMI

398 Children aged 5-18 Included: RCTs, non-RCTs with an 
appropriate control group

Included: objective 
data for BMI from 
before and after the 
intervention (in both 
intervention and control 
groups)

≥ 6 months Included: school-based 
exercise or physical 
activity interventions

18

Hudson 
(2008)

(14), (27), (28) 1997-2007 Integrative review

To explore attitudes, 
perceptions, and lifestyle 
behaviors that influence 
obesity risk in African 
American children

Not reported Included: African 
American children 
aged 2-18 or their 
parents/caretakers

Excluded: studies 
targeting subjects with 
BMI ≥ 85%

Included: qualitative, experimental, 
and nonexperimental designs

Excluded: prevalence studies

Included: BMI for age/
gender or BMI z-score 
as primary outcome

Excluded: studies not 
reporting outcomes 
by racial/ethnic 
characteristics

Not a 
criterion

Included: English, 
published in peer-
reviewed journal

Excluded: non-U.S. 
studies

28
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Jago and 
Baranowski 
(2004)

(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; 
contacting of 
leading authors 
in the field for 
copies of articles 
“in press”

1970-2002 Systematic review

To study noncurricular 
approaches to increasing 
physical activity in children 
and adolescents

Not reported Children aged 5-18 Excluded: case reports, unpublished 
reports, dissertations 

Included: any increase 
in the level of physical 
activity; objective and 
self-report assessments 
of physical activity; 
interventions that 
measured physical 
activity before and after 
the intervention

Not reported Included: English 
language; effect of a 
noncurricular physical 
activity intervention 
was evaluated

9

Kahn et al. 
(2002)

(21), (27), (28), 
(37), (38), (39), 
(40)

Manual searching 
of bibliographies 
from gathered 
reviews; expert 
opinion

1980-2000 Systematic review and 
meta-analysis

To evaluate the effectiveness 
of various approaches 
to increasing physical 
activity: informational, 
behavioral and social, and 
environmental and policy 
approaches

6,238 Included: studies that 
compared outcomes 
among groups

Excluded: studies that 
used physical activity 
solely as a therapeutic 
intervention; training 
studies

Included: interventions selected 
for evaluation, not guidelines 
or reviews; study design with a 
concurrent or before-and-after 
comparison

Included: aerobic 
capacity as an indicator 
of physical activity 
behavior

Not reported Used Guide to 

Community 

Preventive Services’ 
methods (CDC, 
2005); English 
language only

94

Kamath 
et al. 
(2008)

(13), (14), (19), 
(20), (27), (28), 
(30), (33), (36)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion

Inception 
of the 
databases 
until 
February 
2006

Systematic review and 
meta-analysis

To summarize evidence on 
the efficacy of interventions 
aimed at changing lifestyle 
behaviors to prevent obesity

1,162 Included: children and 
adolescents aged 2-18

Excluded: prevention 
reviews focused 
exclusively on obese 
children; studies with 
participants with eating 
disorders, underlying 
diagnosis predisposing to 
obesity and/or inhibiting 
normal growth; adults 
or patients with type 1 
diabetes

Included: RCTs only

Excluded: treatment articles

Included: BMI; 
behavioral endpoints 
of dietary or physical 
activity changes (e.g., 
accelerometer); self-
report or reported 
by a family member 
or responsible adult, 
research or health care 
personnel

Used longest 
period of 
follow-
up where 
data were 
available 
and not 
excessive loss 
to follow-up 
(> 20%)

Review conducted 
in accordance 
with Cochrane 
Collaboration 
methods and Quality 
of Reporting of 
Meta-analysis 
of Randomized 
Trials (QUOROM) 
standards (Moher 
et al., 1999)

Excluded: foreign 
language studies not 
yet translated

34, BMI; 29, 
behavioral 
endpoints 
(usable data for 
meta-analysis)
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Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa
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Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Jago and 
Baranowski 
(2004)

(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; 
contacting of 
leading authors 
in the field for 
copies of articles 
“in press”

1970-2002 Systematic review

To study noncurricular 
approaches to increasing 
physical activity in children 
and adolescents

Not reported Children aged 5-18 Excluded: case reports, unpublished 
reports, dissertations 

Included: any increase 
in the level of physical 
activity; objective and 
self-report assessments 
of physical activity; 
interventions that 
measured physical 
activity before and after 
the intervention

Not reported Included: English 
language; effect of a 
noncurricular physical 
activity intervention 
was evaluated

9

Kahn et al. 
(2002)

(21), (27), (28), 
(37), (38), (39), 
(40)

Manual searching 
of bibliographies 
from gathered 
reviews; expert 
opinion

1980-2000 Systematic review and 
meta-analysis

To evaluate the effectiveness 
of various approaches 
to increasing physical 
activity: informational, 
behavioral and social, and 
environmental and policy 
approaches

6,238 Included: studies that 
compared outcomes 
among groups

Excluded: studies that 
used physical activity 
solely as a therapeutic 
intervention; training 
studies

Included: interventions selected 
for evaluation, not guidelines 
or reviews; study design with a 
concurrent or before-and-after 
comparison

Included: aerobic 
capacity as an indicator 
of physical activity 
behavior

Not reported Used Guide to 

Community 

Preventive Services’ 
methods (CDC, 
2005); English 
language only

94

Kamath 
et al. 
(2008)

(13), (14), (19), 
(20), (27), (28), 
(30), (33), (36)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion

Inception 
of the 
databases 
until 
February 
2006

Systematic review and 
meta-analysis

To summarize evidence on 
the efficacy of interventions 
aimed at changing lifestyle 
behaviors to prevent obesity

1,162 Included: children and 
adolescents aged 2-18

Excluded: prevention 
reviews focused 
exclusively on obese 
children; studies with 
participants with eating 
disorders, underlying 
diagnosis predisposing to 
obesity and/or inhibiting 
normal growth; adults 
or patients with type 1 
diabetes

Included: RCTs only

Excluded: treatment articles

Included: BMI; 
behavioral endpoints 
of dietary or physical 
activity changes (e.g., 
accelerometer); self-
report or reported 
by a family member 
or responsible adult, 
research or health care 
personnel

Used longest 
period of 
follow-
up where 
data were 
available 
and not 
excessive loss 
to follow-up 
(> 20%)

Review conducted 
in accordance 
with Cochrane 
Collaboration 
methods and Quality 
of Reporting of 
Meta-analysis 
of Randomized 
Trials (QUOROM) 
standards (Moher 
et al., 1999)

Excluded: foreign 
language studies not 
yet translated

34, BMI; 29, 
behavioral 
endpoints 
(usable data for 
meta-analysis)
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Katz et al. 
(2005)

(15), (20), (23), 
(27), (28)

Manual searching 
of bibliographies 
from gathered 
reviews and 
reports

1966-2001 Systematic review

To identify effective 
strategies for weight control 
in school or work settings 
involving nutrition, physical 
activity, combinations of 
these, and other behavioral 
interventions

44 (school 
setting), 
35 (worksite)

School-based 
interventions up to age 
18, and workplace-based 
interventions (working-
age adults)

Included: used Guide to Community 

Preventive Services (RCTs); control 
measurement between or within 
groups 

Included: Weight loss of 
≥ 4 pounds, intermediate 
outcomes: change 
in diet or physical 
activity levels; common 
weight-related measures 
used (BMI, body 
weight, anthropometic 
measures); in the school 
setting, meaningful 
changes in weight 
based on intervention 
goal and population 
characteristics; among 
adults, 4-pound 
minimum weight loss

≥ 6 months 
after 
intervention 
start

Used methods of the 
Guide to Community 

Preventive Services 
(CDC, 2005) for 
conducting systematic 
reviews to assess 
study design, validity, 
quality limitations; 
English only

10 (school 
setting)

20 (worksite)

Katz et al. 
(2008)

(14), (20), (23), 
(27), (28), Ovid 
(depending on 
database access)

Manual searching 
in (15) and other 
meta-analyses 

(20), (23), 
(27), (28): 
1966-
February 
2000

(14), (27), 
(28), Ovid: 
February 
2000-
October 
2004

Systematic review and 
meta-analysis

To evaluate the effectiveness 
of school-based strategies 
for obesity prevention and 
control

64 Included: studies 
targeting children 
aged 3-18 in a school 
setting

Included: studies that contained 
a control measurement (pre/post, 
control group)

Excluded: studies with “poor 
methodological quality”; 11 studies 
because of data usability limitations

Included: common 
weight outcomes (BMI, 
body weight)

Follow-up 
at least 
6 months 
from the 
beginning 
of the 
intervention

Used Guide to 

Community 

Preventive Services 
(CDC, 2005) to 
abstract data and 
assess methodological 
quality; English only

8 (combination 
of nutrition and 
physical activity 
interventions)

Khan et al. 
(2009)

(28)

Expert opinion

January 1, 
2005-July 
3, 2007

Systematic review

To identify and recommend 
a set of strategies and 
associated measurements 
that communities and local 
governments can use to plan 
and monitor environmental 
and policy-level changes for 
obesity prevention

270 Included: policy and 
environmental-level 
strategies

Not reported Not reported; used 
criteria to rate 
measurements: utility, 
construct validity, 
feasibility

Not reported Common Community 
Measures for 
Obesity Prevention 
Project Team (CDC, 
experts, consultants); 
used criteria to 
rate strategies: 
reach, mutability, 
transferability, effect 
size, sustainability of 
health impact

179
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No. After 
Applying Criteria

Sources of 
Informationa
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Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Katz et al. 
(2005)

(15), (20), (23), 
(27), (28)

Manual searching 
of bibliographies 
from gathered 
reviews and 
reports

1966-2001 Systematic review

To identify effective 
strategies for weight control 
in school or work settings 
involving nutrition, physical 
activity, combinations of 
these, and other behavioral 
interventions

44 (school 
setting), 
35 (worksite)

School-based 
interventions up to age 
18, and workplace-based 
interventions (working-
age adults)

Included: used Guide to Community 

Preventive Services (RCTs); control 
measurement between or within 
groups 

Included: Weight loss of 
≥ 4 pounds, intermediate 
outcomes: change 
in diet or physical 
activity levels; common 
weight-related measures 
used (BMI, body 
weight, anthropometic 
measures); in the school 
setting, meaningful 
changes in weight 
based on intervention 
goal and population 
characteristics; among 
adults, 4-pound 
minimum weight loss

≥ 6 months 
after 
intervention 
start

Used methods of the 
Guide to Community 

Preventive Services 
(CDC, 2005) for 
conducting systematic 
reviews to assess 
study design, validity, 
quality limitations; 
English only

10 (school 
setting)

20 (worksite)

Katz et al. 
(2008)

(14), (20), (23), 
(27), (28), Ovid 
(depending on 
database access)

Manual searching 
in (15) and other 
meta-analyses 

(20), (23), 
(27), (28): 
1966-
February 
2000

(14), (27), 
(28), Ovid: 
February 
2000-
October 
2004

Systematic review and 
meta-analysis

To evaluate the effectiveness 
of school-based strategies 
for obesity prevention and 
control

64 Included: studies 
targeting children 
aged 3-18 in a school 
setting

Included: studies that contained 
a control measurement (pre/post, 
control group)

Excluded: studies with “poor 
methodological quality”; 11 studies 
because of data usability limitations

Included: common 
weight outcomes (BMI, 
body weight)

Follow-up 
at least 
6 months 
from the 
beginning 
of the 
intervention

Used Guide to 

Community 

Preventive Services 
(CDC, 2005) to 
abstract data and 
assess methodological 
quality; English only

8 (combination 
of nutrition and 
physical activity 
interventions)

Khan et al. 
(2009)

(28)

Expert opinion

January 1, 
2005-July 
3, 2007

Systematic review

To identify and recommend 
a set of strategies and 
associated measurements 
that communities and local 
governments can use to plan 
and monitor environmental 
and policy-level changes for 
obesity prevention

270 Included: policy and 
environmental-level 
strategies

Not reported Not reported; used 
criteria to rate 
measurements: utility, 
construct validity, 
feasibility

Not reported Common Community 
Measures for 
Obesity Prevention 
Project Team (CDC, 
experts, consultants); 
used criteria to 
rate strategies: 
reach, mutability, 
transferability, effect 
size, sustainability of 
health impact
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Kropski 
et al. 
(2008)

(8), (18), (28)

Manual searching 
of bibliographies 
from gathered 
articles; expert 
opinion

January 
1, 1990-
December 
31, 2005

Systematic review

To examine the effectiveness 
of school-based programs 
for reducing childhood 
overweight or obesity

Unknown Children (school-based 
programs)

Included: experimental or quasi-
experimental designs

Included: BMI, a 
measure of body fat 
or obesity/overweight 
prevalence

Evaluation 
≥ 6 months 
post baseline

Used Grading of 
Recommendations 
Assessment, 
Development, and 
Evaluation (GRADE) 
criteria for analyzing 
evidence (Atkins et al., 
2004, 2005)

14

Lemmens 
et al. 
(2008)

(15), (20), (27), 
(28), (43), Ovid 
(depending 
on author’s 
subscription)

January 
1996-June 
2006

Systematic review

To examine the efficacy 
of obesity prevention 
interventions in adults, with 
a focus on dietary intake, 
physical activity, or a 
combination of these

13,198 Included: nonobese 
adults (> age 18) with 
an average BMI at the 
starting point < 30 or 
overweight/not yet obese 
(25-30)

Excluded: those with 
BMI higher than 30; 
weight maintenance 
interventions; 
institutionalized adults; 
those with chronic 
conditions; drug 
interventions; health care 
providers, preoperative 
settings; bariatric surgery

Included: RCTs, nonrandomized 
trials, and interrupted time series 
designs; with control group

Included: BMI or body 
weight change, self-
report or measured

Minimum 
3-month 
follow-up

Used Cochrane 

Collaboration 

Handbook for 
systematic review 
protocol

9 (5 long-term, 
at least 1 year; 
4 short-term, 
3 months to 
1 year)

Matson-
Koffman 
et al. 
(2005)

(11), (19), (22), 
(27), (28), (43)

Reports of U.S. 
Department of 
Agriculture, U.S. 
Department of 
Transportation

1970-
October 
2003

Narrative review

To assess policy and 
environmental interventions 
aimed at increasing physical 
activity or improving 
nutrition

Not reported Included: all 
demographics

Not reported Included: behavioral, 
psychological, or 
organizational change 
outcomes

Not reported Excluded: studies 
that did not provide 
a description of the 
intervention or those 
that reported on 
determinants research 
(individual-level 
only) or media-only 
campaigns; studies 
that linked the built 
environment to 
physical activity (in 
another review)

65
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No. After 
Applying Criteria

Sources of 
Informationa
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Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Kropski 
et al. 
(2008)

(8), (18), (28)

Manual searching 
of bibliographies 
from gathered 
articles; expert 
opinion

January 
1, 1990-
December 
31, 2005

Systematic review

To examine the effectiveness 
of school-based programs 
for reducing childhood 
overweight or obesity

Unknown Children (school-based 
programs)

Included: experimental or quasi-
experimental designs

Included: BMI, a 
measure of body fat 
or obesity/overweight 
prevalence

Evaluation 
≥ 6 months 
post baseline

Used Grading of 
Recommendations 
Assessment, 
Development, and 
Evaluation (GRADE) 
criteria for analyzing 
evidence (Atkins et al., 
2004, 2005)

14

Lemmens 
et al. 
(2008)

(15), (20), (27), 
(28), (43), Ovid 
(depending 
on author’s 
subscription)

January 
1996-June 
2006

Systematic review

To examine the efficacy 
of obesity prevention 
interventions in adults, with 
a focus on dietary intake, 
physical activity, or a 
combination of these

13,198 Included: nonobese 
adults (> age 18) with 
an average BMI at the 
starting point < 30 or 
overweight/not yet obese 
(25-30)

Excluded: those with 
BMI higher than 30; 
weight maintenance 
interventions; 
institutionalized adults; 
those with chronic 
conditions; drug 
interventions; health care 
providers, preoperative 
settings; bariatric surgery

Included: RCTs, nonrandomized 
trials, and interrupted time series 
designs; with control group

Included: BMI or body 
weight change, self-
report or measured

Minimum 
3-month 
follow-up

Used Cochrane 

Collaboration 

Handbook for 
systematic review 
protocol

9 (5 long-term, 
at least 1 year; 
4 short-term, 
3 months to 
1 year)

Matson-
Koffman 
et al. 
(2005)

(11), (19), (22), 
(27), (28), (43)

Reports of U.S. 
Department of 
Agriculture, U.S. 
Department of 
Transportation

1970-
October 
2003

Narrative review

To assess policy and 
environmental interventions 
aimed at increasing physical 
activity or improving 
nutrition

Not reported Included: all 
demographics

Not reported Included: behavioral, 
psychological, or 
organizational change 
outcomes

Not reported Excluded: studies 
that did not provide 
a description of the 
intervention or those 
that reported on 
determinants research 
(individual-level 
only) or media-only 
campaigns; studies 
that linked the built 
environment to 
physical activity (in 
another review)
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Mayer 
(2009)

(14), (19), (27), 
(28), (43)

Internet (Google)

2001-
January 
2008

Integrative review

To assess community-
based obesity prevention 
interventions focused on 
changing the nutrition 
environment for children

356 Included: those aged 
2-21 years

Excluded: adults 
(> 21 years)

Included: RCTs, pre−post trials, 
longitudinal, follow-up studies

Excluded: systematic reviews, 
descriptive articles, treatment-
focused studies

Did not limit these 
criteria, but reported 
what they found

Did not limit 
this criterion, 
but reported 
what they 
found

English language 12

Micucci 
et al. 
(2002)

(14), (15), (19), 
(20), (27), (28), 
(36)

Expert opinion to 
find unpublished 
material 

1990-
January 
2002

Review of reviews using 
a chronic disease model 
(i.e., risk factors for type 2 
diabetes)

To assess the effectiveness of 
school-based interventions 
in primary prevention of 
obesity and promotion 
of physical activity and 
nutrition

1,448 (195 
with potential 
relevance)

Included: school-aged 
youth in a school setting

Not specified, but followed 
Cochrane Collaboration Handbook

Included: physiological 
indicators (body fat, 
metabolic indices, 
change in physical 
activity, healthful 
eating/nutrition)

Not reported Followed the 
guidelines of 
the Cochrane 

Collaboration 

Handbook; quality 
ratings used; only 
strong and moderate 
reviews included

12 (7 strong, 
5 moderate)

Pignone 
et al. 
(2003)

(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion 

1966-
December 
2001

Systematic review

To examine the effectiveness 
of counseling to promote 
healthful diet among 
patients in primary care 
settings

129 (74 reported 
on counseling on 
dietary behavior)

Included: studies with 
patients with known 
risk factors for chronic 
disease

Excluded: studies 
with patients that had 
previously diagnosed 
chronic illness or 
required special diets; 
obese or overweight 
patient studies for the 
purpose of weight 
management

Included: RCTs

Excluded: studies with dropout 
rates of > 50% or with presence of 
a disease

Included: dietary 
behavior; net change in 
consumption

Excluded: studies 
with only biochemical 
or anthropomorphic 
endpoints

At least 
3 months’ 
duration

Excluded: studies that 
controlled the diet 
externally

21
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Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Mayer 
(2009)

(14), (19), (27), 
(28), (43)

Internet (Google)

2001-
January 
2008

Integrative review

To assess community-
based obesity prevention 
interventions focused on 
changing the nutrition 
environment for children

356 Included: those aged 
2-21 years

Excluded: adults 
(> 21 years)

Included: RCTs, pre−post trials, 
longitudinal, follow-up studies

Excluded: systematic reviews, 
descriptive articles, treatment-
focused studies

Did not limit these 
criteria, but reported 
what they found

Did not limit 
this criterion, 
but reported 
what they 
found

English language 12

Micucci 
et al. 
(2002)

(14), (15), (19), 
(20), (27), (28), 
(36)

Expert opinion to 
find unpublished 
material 

1990-
January 
2002

Review of reviews using 
a chronic disease model 
(i.e., risk factors for type 2 
diabetes)

To assess the effectiveness of 
school-based interventions 
in primary prevention of 
obesity and promotion 
of physical activity and 
nutrition

1,448 (195 
with potential 
relevance)

Included: school-aged 
youth in a school setting

Not specified, but followed 
Cochrane Collaboration Handbook

Included: physiological 
indicators (body fat, 
metabolic indices, 
change in physical 
activity, healthful 
eating/nutrition)

Not reported Followed the 
guidelines of 
the Cochrane 

Collaboration 

Handbook; quality 
ratings used; only 
strong and moderate 
reviews included

12 (7 strong, 
5 moderate)

Pignone 
et al. 
(2003)

(28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; expert 
opinion 

1966-
December 
2001

Systematic review

To examine the effectiveness 
of counseling to promote 
healthful diet among 
patients in primary care 
settings

129 (74 reported 
on counseling on 
dietary behavior)

Included: studies with 
patients with known 
risk factors for chronic 
disease

Excluded: studies 
with patients that had 
previously diagnosed 
chronic illness or 
required special diets; 
obese or overweight 
patient studies for the 
purpose of weight 
management

Included: RCTs

Excluded: studies with dropout 
rates of > 50% or with presence of 
a disease

Included: dietary 
behavior; net change in 
consumption

Excluded: studies 
with only biochemical 
or anthropomorphic 
endpoints

At least 
3 months’ 
duration

Excluded: studies that 
controlled the diet 
externally

21

continued

TABLE C-1 Continued



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

Bridging the Evidence Gap in Obesity Prevention���

Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Rees et al. 
(2006)

(15), (19), (27), 
(36)

Coverage 
of database 
until 2001

Systematic review

To examine the barriers 
to and facilitators of 
physical activity among 
young people, focused on 
examining community- and 
society-level interventions

7,048 (90 studies 
reported on 
physical activity)

Included: youth aged 
11-16

Included: trials and studies that 
used a comparison group design 
and reported both pre- and posttest 
data; also outcome or process 
evaluation, systematic review 
or study that did not involve an 
intervention, and nonintervention 
studies that studied young people’s 
definitions of ideas about physical 
activity or factors that influence 
their own or other young people’s 
physical activity

Measured behavior or 
health of young people

Not reported Included: interventions 
that aimed to make 
a change at the level 
of the community or 
society; quality of 
trials assessed using 
the Evidence for 
Policy and Practice 
Information and 
Coordinating Centre 
(EPPI-Centre) review 
guidelines (Peersman 
et al., 1997); quality 
of people’s views 
studies as described by 
Harden et al. (2004)

12 trials, 
16 studies of 
young people’s 
views

Reilly and 
McDowell 
(2003)

(14), (15), (20), 
(23), (28)

Manual searching 
of bibliographies 
from gathered 
systematic 
reviews and 
individual 
intervention 
articles; Internet

June 2000-
May 2002

Systematic review

To examine interventions 
for prevention and 
treatment of childhood 
obesity targeting physical 
activity (included separate 
analyses of treatment and 
prevention) 

Not reported Included: children and 
adolescents; nonclinical 
groups of subjects

Included: RCTs Included: body weight, 
BMI, body composition

At least 
12 months

Used Checklist 

for Appraising the 

Quality of Controlled 

Trials (Scottish 
Intercollegiate 
Guidelines Network, 
2002) for quality 
appraisal

3
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Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Rees et al. 
(2006)

(15), (19), (27), 
(36)

Coverage 
of database 
until 2001

Systematic review

To examine the barriers 
to and facilitators of 
physical activity among 
young people, focused on 
examining community- and 
society-level interventions

7,048 (90 studies 
reported on 
physical activity)

Included: youth aged 
11-16

Included: trials and studies that 
used a comparison group design 
and reported both pre- and posttest 
data; also outcome or process 
evaluation, systematic review 
or study that did not involve an 
intervention, and nonintervention 
studies that studied young people’s 
definitions of ideas about physical 
activity or factors that influence 
their own or other young people’s 
physical activity

Measured behavior or 
health of young people

Not reported Included: interventions 
that aimed to make 
a change at the level 
of the community or 
society; quality of 
trials assessed using 
the Evidence for 
Policy and Practice 
Information and 
Coordinating Centre 
(EPPI-Centre) review 
guidelines (Peersman 
et al., 1997); quality 
of people’s views 
studies as described by 
Harden et al. (2004)

12 trials, 
16 studies of 
young people’s 
views

Reilly and 
McDowell 
(2003)

(14), (15), (20), 
(23), (28)

Manual searching 
of bibliographies 
from gathered 
systematic 
reviews and 
individual 
intervention 
articles; Internet

June 2000-
May 2002

Systematic review

To examine interventions 
for prevention and 
treatment of childhood 
obesity targeting physical 
activity (included separate 
analyses of treatment and 
prevention) 

Not reported Included: children and 
adolescents; nonclinical 
groups of subjects

Included: RCTs Included: body weight, 
BMI, body composition

At least 
12 months

Used Checklist 

for Appraising the 

Quality of Controlled 

Trials (Scottish 
Intercollegiate 
Guidelines Network, 
2002) for quality 
appraisal

3
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Renzaho 
et al. 
(2010)

(14), (26), (27), 
(28), (34), (38), 
(42)

Internet (Google 
Scholar)

Until 
September 
2008

Systematic review

To study the effectiveness 
of prevention programs for 
obesity and chronic diseases 
among immigrants in 
developed countries

599 Included: studies 
targeting immigrants

Excluded: studies 
focused on 
nonimmigrants; 
specifically, at least 
40% of multiethnic 
samples needed to be 
non−African American 
migrants

Included: RCTs; quasi-randomized, 
controlled before-and-after studies

Included: BMI 
(weight, waist and hip 
measurements), lean 
tissue mass, body fat; 
nutritional targets for 
patients with diabetes; 
self-reported nutrition 
adherence for diabetes 
self-management; 
diabetes knowledge; 
self-efficacy and self-
management; dietary fat 
consumption; glycemic 
control; cardiovascular 
risk factors

Not reported Included: intervention 
group needed at least 
40 subjects

Excluded: “poor-
quality” studies; 
medical and/or drug 
interventions; studies 
that did not define 
the migrant group 
or intervention or 
clearly outline the 
methodological 
approach

13

Salmon 
et al. 
(2007)

(14), (15), (26), 
(27), (28), (34), 
(37), (39), (43), 
Ovid (depending 
on access)

January 
1985-June 
2006

Narrative review

To study the effectiveness 
of interventions in studies 
that report physical activity 
outcomes in children and 
adolescents

Not reported Included: children aged 
4-12, adolescents aged 
13-19

Included: RCTs, group randomized 
trials, quasi-experimental study 
designs; postintervention, 
assessment-only designs or no 
control (decided on a case-by-case 
basis)

Included: physical 
activity outcomes 
(survey, observational, 
and objective)

Not reported Included: sample size 
of more than 16

Excluded: obesity 
treatment

99

Sharma 
(2007)

(14), (19), (28) 1999-2005 Narrative review

To review international 
school-based interventions 
for preventing childhood 
obesity

21 Included: general 
population of children 
aged 3-18, in a school 
setting

Excluded: studies 
that focused solely 
on overweight/obese 
children or adolescents

Excluded: studies published in non–
peer reviewed journals

Not reported, but 
ended up with studies 
that targeted nutrition 
and physical activity 
behaviors

Not 
reported, but 
a majority 
were 
1 academic 
year long

Included: studies 
outside of U.S. only

English language

12

Small et al. 
(2007)

(14), (27), (28) Not 
reported

Narrative review

To conduct a critical 
appraisal of current 
evidence on prevention 
and early treatment of 
overweight and obesity in 
young children

12 Included: children aged 
4-7

Included: RCTs, systematic reviews, 
meta-analyses

Not reported Not reported Looking to see what 
they could find to 
critically appraise the 
current evidence

6 prevention; 
6 treatment
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Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Renzaho 
et al. 
(2010)

(14), (26), (27), 
(28), (34), (38), 
(42)

Internet (Google 
Scholar)

Until 
September 
2008

Systematic review

To study the effectiveness 
of prevention programs for 
obesity and chronic diseases 
among immigrants in 
developed countries

599 Included: studies 
targeting immigrants

Excluded: studies 
focused on 
nonimmigrants; 
specifically, at least 
40% of multiethnic 
samples needed to be 
non−African American 
migrants

Included: RCTs; quasi-randomized, 
controlled before-and-after studies

Included: BMI 
(weight, waist and hip 
measurements), lean 
tissue mass, body fat; 
nutritional targets for 
patients with diabetes; 
self-reported nutrition 
adherence for diabetes 
self-management; 
diabetes knowledge; 
self-efficacy and self-
management; dietary fat 
consumption; glycemic 
control; cardiovascular 
risk factors

Not reported Included: intervention 
group needed at least 
40 subjects

Excluded: “poor-
quality” studies; 
medical and/or drug 
interventions; studies 
that did not define 
the migrant group 
or intervention or 
clearly outline the 
methodological 
approach

13

Salmon 
et al. 
(2007)

(14), (15), (26), 
(27), (28), (34), 
(37), (39), (43), 
Ovid (depending 
on access)

January 
1985-June 
2006

Narrative review

To study the effectiveness 
of interventions in studies 
that report physical activity 
outcomes in children and 
adolescents

Not reported Included: children aged 
4-12, adolescents aged 
13-19

Included: RCTs, group randomized 
trials, quasi-experimental study 
designs; postintervention, 
assessment-only designs or no 
control (decided on a case-by-case 
basis)

Included: physical 
activity outcomes 
(survey, observational, 
and objective)

Not reported Included: sample size 
of more than 16

Excluded: obesity 
treatment

99

Sharma 
(2007)

(14), (19), (28) 1999-2005 Narrative review

To review international 
school-based interventions 
for preventing childhood 
obesity

21 Included: general 
population of children 
aged 3-18, in a school 
setting

Excluded: studies 
that focused solely 
on overweight/obese 
children or adolescents

Excluded: studies published in non–
peer reviewed journals

Not reported, but 
ended up with studies 
that targeted nutrition 
and physical activity 
behaviors

Not 
reported, but 
a majority 
were 
1 academic 
year long

Included: studies 
outside of U.S. only

English language

12

Small et al. 
(2007)

(14), (27), (28) Not 
reported

Narrative review

To conduct a critical 
appraisal of current 
evidence on prevention 
and early treatment of 
overweight and obesity in 
young children

12 Included: children aged 
4-7

Included: RCTs, systematic reviews, 
meta-analyses

Not reported Not reported Looking to see what 
they could find to 
critically appraise the 
current evidence

6 prevention; 
6 treatment
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Stice et al. 
(2006)

(14), (27), (28), 
(30)

Manual searching 
of tables of 
contents of 
pertinent journals 
(Preventive 

Medicine, Journal 

of Pediatrics, 
Health Education 

Quarterly), 
narrative reviews, 
gathered articles; 
expert opinion 
for unpublished 
articles

1980-2005 
(October)

Systematic review and 
meta-analysis

To investigate obesity 
prevention programs and 
their effects; to identify 
features of the program 
associated with these effects

Not reported Included: children and 
youth (up to age 22)

Included: RCTs, evaluations of 
obesity prevention programs, trials; 
needed relevant comparison group, 
logistic regression or survival 
models

Included: proxy 
measure of body 
fat (BMI, skinfold 
thickness); effect sizes 
for weight gain (not 
self-report)

Not reported Excluded treatment 46 trials 
(61 programs)

Summerbell 
et al. 
(2005)

(13), (14), (20), 
(27), (28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; Internet; 
expert opinion

1990-
February 
2005

Systematic review

To assess the effectiveness 
of interventions designed to 
prevent obesity in childhood 
through diet, physical 
activity, and/or lifestyle and 
social support

828 Included: children below 
age 18

Included: controlled clinical trials 
(with and without randomization)

Included: primary 
outcomes: weight 
and height, percent 
fat content, BMI, 
Ponderal index, skinfold 
thickness; secondary 
outcomes: activity 
levels, dietary intake, 
change in knowledge, 
environmental change, 
stakeholders’ views 
of findings, measures 
of self-esteem, etc., 
harm associated with 
process or outcomes, 
cost-effectiveness

Minimum 
duration of 
12 weeks 
(short-term)

Used Cochrane 

Collaboration 

Handbook, health 
promotion theory

Excluded: treatment

22 (10 long-term, 
12 short-term)
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Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Stice et al. 
(2006)

(14), (27), (28), 
(30)

Manual searching 
of tables of 
contents of 
pertinent journals 
(Preventive 

Medicine, Journal 

of Pediatrics, 
Health Education 

Quarterly), 
narrative reviews, 
gathered articles; 
expert opinion 
for unpublished 
articles

1980-2005 
(October)

Systematic review and 
meta-analysis

To investigate obesity 
prevention programs and 
their effects; to identify 
features of the program 
associated with these effects

Not reported Included: children and 
youth (up to age 22)

Included: RCTs, evaluations of 
obesity prevention programs, trials; 
needed relevant comparison group, 
logistic regression or survival 
models

Included: proxy 
measure of body 
fat (BMI, skinfold 
thickness); effect sizes 
for weight gain (not 
self-report)

Not reported Excluded treatment 46 trials 
(61 programs)

Summerbell 
et al. 
(2005)

(13), (14), (20), 
(27), (28)

Manual searching 
of bibliographies 
from gathered 
articles and 
reviews; Internet; 
expert opinion

1990-
February 
2005

Systematic review

To assess the effectiveness 
of interventions designed to 
prevent obesity in childhood 
through diet, physical 
activity, and/or lifestyle and 
social support

828 Included: children below 
age 18

Included: controlled clinical trials 
(with and without randomization)

Included: primary 
outcomes: weight 
and height, percent 
fat content, BMI, 
Ponderal index, skinfold 
thickness; secondary 
outcomes: activity 
levels, dietary intake, 
change in knowledge, 
environmental change, 
stakeholders’ views 
of findings, measures 
of self-esteem, etc., 
harm associated with 
process or outcomes, 
cost-effectiveness

Minimum 
duration of 
12 weeks 
(short-term)

Used Cochrane 

Collaboration 

Handbook, health 
promotion theory

Excluded: treatment

22 (10 long-term, 
12 short-term)
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Thomas 
(2006)

See above 1985-2003 See above See above Included: studies with 
elementary or secondary 
school-aged children, 
school component

Included: studies with a comparison 
group; RCTs and other study 
designs

Included: self-reported 
dietary intake, BMI, 
skinfold thickness, 
moderate to vigorous 
physical activity 
(MVPA) changes

See above Used a recent review 
to critique the 
results of primary 
studies related to 
the effectiveness of 
physical activity and 
nutrition programs for 
obesity prevention in 
children and youth

57

Thomas 
et al. 
(2004)

(10), (12), (13), 
(14), (19), (20), 
(27), (28), (38), 
(39)

Manual searching 
of 24 relevant 
peer-reviewed 
journals (June 
1998-June 2003)

1984-2003 Systematic review

To examine the effectiveness 
of interventions for 
promoting healthy weight, 
preventing overweight/
obesity, and increasing 
physical activity among 
school-aged children and 
youth

More than 1,100 Children and adolescents 
aged 6-18

Included: RCTs, cohort studies 
(prospective, with a control group)

Included: changes in 
total caloric intake 
and percent calories 
from fat, fruit, and 
vegetable intake; 
changes in body fat; 
changes in perception 
of body image; self-
reported changes in 
duration, rate, and 
frequency of physical 
activity; changes in lung 
capacity (VO2 max); 
self-reported changes in 
inactivity; BMI

Excluded: studies that 
measured only changes 
in vitamin or fiber 
intake, changes in 
knowledge and attitudes 
re physical activity and 
nutrition

Not reported Excluded: studies 
related to therapeutic 
nutrition and physical 
activity programs and 
those that included 
children with known 
illnesses or obese/
overweight children; 
quality assessed using 
Mulrow et al. (1997) 
and Jadad et al. 
(1996)

425

Timperio 
et al. 
(2004)

(27), (28), (39) 1999-
September 
2003

Review (update)

To study the effectiveness 
of intervention strategies 
to promote physical 
activity among children, 
adolescents, and young 
adults

Not reported Included: children, 
adolescents, young 
adults

Included: RCTs Not reported Not reported Review of new 
evidence (update)

31
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No. After 
Applying Criteria
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Informationa
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Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Thomas 
(2006)

See above 1985-2003 See above See above Included: studies with 
elementary or secondary 
school-aged children, 
school component

Included: studies with a comparison 
group; RCTs and other study 
designs

Included: self-reported 
dietary intake, BMI, 
skinfold thickness, 
moderate to vigorous 
physical activity 
(MVPA) changes

See above Used a recent review 
to critique the 
results of primary 
studies related to 
the effectiveness of 
physical activity and 
nutrition programs for 
obesity prevention in 
children and youth

57

Thomas 
et al. 
(2004)

(10), (12), (13), 
(14), (19), (20), 
(27), (28), (38), 
(39)

Manual searching 
of 24 relevant 
peer-reviewed 
journals (June 
1998-June 2003)

1984-2003 Systematic review

To examine the effectiveness 
of interventions for 
promoting healthy weight, 
preventing overweight/
obesity, and increasing 
physical activity among 
school-aged children and 
youth

More than 1,100 Children and adolescents 
aged 6-18

Included: RCTs, cohort studies 
(prospective, with a control group)

Included: changes in 
total caloric intake 
and percent calories 
from fat, fruit, and 
vegetable intake; 
changes in body fat; 
changes in perception 
of body image; self-
reported changes in 
duration, rate, and 
frequency of physical 
activity; changes in lung 
capacity (VO2 max); 
self-reported changes in 
inactivity; BMI

Excluded: studies that 
measured only changes 
in vitamin or fiber 
intake, changes in 
knowledge and attitudes 
re physical activity and 
nutrition

Not reported Excluded: studies 
related to therapeutic 
nutrition and physical 
activity programs and 
those that included 
children with known 
illnesses or obese/
overweight children; 
quality assessed using 
Mulrow et al. (1997) 
and Jadad et al. 
(1996)

425

Timperio 
et al. 
(2004)

(27), (28), (39) 1999-
September 
2003

Review (update)

To study the effectiveness 
of intervention strategies 
to promote physical 
activity among children, 
adolescents, and young 
adults

Not reported Included: children, 
adolescents, young 
adults

Included: RCTs Not reported Not reported Review of new 
evidence (update)

31
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Van Sluijs 
et al. 
(2007)

(20), (28), (32), 
(35), (39)

Manual searching 
of bibliographies 
from gathered 
articles

Up to 
December 
2006

Systematic review

To study the effectiveness 
of interventions aimed at 
promoting physical activity 
in children and adolescents

3,045 Included: children and 
adolescents (< 18 years)

Excluded: participants 
with a specific disease or 
health problem

Included: controlled trials (with or 
without randomization); control 
group (non−physical activity 
intervention)

Included: outcomes 
related to physical 
activity (self-reported or 
objectively measured)

Not reported Used 10-item quality 
assessment scale 
for methodological 
quality (internal 
validity)

57: 33 children, 
24 adolescents

Wareham 
et al. 
(2005)

(28), (32) 2000-2005 Critical review

To study the effectiveness 
of physical activity 
interventions for obesity 
prevention

Not reported Included: adults and 
children

Included: observational studies 
(longitudinal, prospective cohort)

Excluded: cross-sectional studies

Included: physical 
activity or body 
composition change

Not reported 30: 14 adults, 
16 children

Wofford 
(2008)

(15), (28)

Manual searching 
of bibliographies 
from gathered 
articles; Joanna 
Briggs Institute 
database 
(depending 
on author’s 
subscription)

Not 
reported

Systematic review

To review evidence related 
to obesity prevention in 
young children 

> 5,000, then 
limited by date 
(2004-2008), but 
included seminal 
articles, articles 
on preschool-
aged children 
and relevance 
to prevention of 
obesity

Included: Eventually 
limited search to 
preschoolers (prevention)

Not reported Not reported Not reported The 41 selected 
for review were 
chosen because 
of their relevance 
to the prevention 
of overweight 
and obesity in the 
preschool population 
and the “stronger” 
quality of evidence 
they presented

English language

41
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Van Sluijs 
et al. 
(2007)

(20), (28), (32), 
(35), (39)

Manual searching 
of bibliographies 
from gathered 
articles

Up to 
December 
2006

Systematic review

To study the effectiveness 
of interventions aimed at 
promoting physical activity 
in children and adolescents

3,045 Included: children and 
adolescents (< 18 years)

Excluded: participants 
with a specific disease or 
health problem

Included: controlled trials (with or 
without randomization); control 
group (non−physical activity 
intervention)

Included: outcomes 
related to physical 
activity (self-reported or 
objectively measured)

Not reported Used 10-item quality 
assessment scale 
for methodological 
quality (internal 
validity)

57: 33 children, 
24 adolescents

Wareham 
et al. 
(2005)

(28), (32) 2000-2005 Critical review

To study the effectiveness 
of physical activity 
interventions for obesity 
prevention

Not reported Included: adults and 
children

Included: observational studies 
(longitudinal, prospective cohort)

Excluded: cross-sectional studies

Included: physical 
activity or body 
composition change

Not reported 30: 14 adults, 
16 children

Wofford 
(2008)

(15), (28)

Manual searching 
of bibliographies 
from gathered 
articles; Joanna 
Briggs Institute 
database 
(depending 
on author’s 
subscription)

Not 
reported

Systematic review

To review evidence related 
to obesity prevention in 
young children 

> 5,000, then 
limited by date 
(2004-2008), but 
included seminal 
articles, articles 
on preschool-
aged children 
and relevance 
to prevention of 
obesity

Included: Eventually 
limited search to 
preschoolers (prevention)

Not reported Not reported Not reported The 41 selected 
for review were 
chosen because 
of their relevance 
to the prevention 
of overweight 
and obesity in the 
preschool population 
and the “stronger” 
quality of evidence 
they presented

English language

41
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Zenzen 
and Kridli 
(2009)

(14), (27), (28)

Manual searching 
of bibliographies 
from gathered 
articles

2000-2007 Integrative review

To study the degree 
of variability in the 
methodological approaches 
and theoretical frameworks 
of school-based obesity 
prevention programs, 
focused on the following 
interventions: dietary, 
physical activity, and 
healthy lifestyle education; 
parental involvement

Not reported Included: children aged 
4-18 (kindergarten 
through high school)

Included: experimental and 
nonexperimental studies

Not reported Not reported Used conceptual 
framework of Cooper 
(1984) to guide the 
systematic review; 
used Stetler et al. 
(1998) for assessing 
quality

Included: school-based 
curriculum programs 
for obesity prevention; 
studies needed to 
manipulate at least 
one of the variables 
of dietary habits, 
physical activity, 
healthful lifestyle 
education, and 
parental involvement; 
English language

16

NOTES: BMI = body mass index; CDC = Centers for Disease Control and Prevention; N/A = not available; RCT =  
randomized controlled trial.
 aElectronic databases are denoted numerically as outlined below:
(1) Academic Search Elite
(2) ACP Journal Club (American College of Physicians Evidence Based Medicine)
(3) AGRICOLA
(4) AMED (Allied and Complementary Medicine Database)
(5) ARC Service (Agricultural Research Council)
(6) AustHealth
(7) Best Evidence Database
(8) Biological Abstracts
(9) BioMed Central
(10) BIOSIS Previews
(11) Chronic Disease Prevention File (National Center for Chronic Disease Prevention and Health Promotion)
(12) CDSR (Cochrane Database of Systematic Reviews)
(13) CENTRAL/CCTR (Cochrane Central Register of Controlled Trials)
(14) CINAHL (Cumulative Index of Nursing and Allied Health Literature)
(15) Cochrane Library
(16) Current Contents—Life Sciences
(17) DARE (Database of Abstracts of Reviews of Effects)
(18) Education Abstracts
(19) ERIC (Education Resources Information Centre)
(20) EMBASE (Excerpta Medica Database)
(21) Environline
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Study

Search Strategy

Initial No. 
Identified

Inclusion/Exclusion Criteria

No. After 
Applying Criteria

Sources of 
Informationa

Years 
Included

Type of Appraisal and 
Purpose Subject Demographics

Types of Studies (e.g., RCTs, quasi-
experimental, qualitative)

Outcome Measures 
(e.g., BMI, diet, physical 
activity, other behaviors, 
environment)

Length of 
Intervention 
and/or 
Follow-up Other

Zenzen 
and Kridli 
(2009)

(14), (27), (28)

Manual searching 
of bibliographies 
from gathered 
articles

2000-2007 Integrative review

To study the degree 
of variability in the 
methodological approaches 
and theoretical frameworks 
of school-based obesity 
prevention programs, 
focused on the following 
interventions: dietary, 
physical activity, and 
healthy lifestyle education; 
parental involvement

Not reported Included: children aged 
4-18 (kindergarten 
through high school)

Included: experimental and 
nonexperimental studies

Not reported Not reported Used conceptual 
framework of Cooper 
(1984) to guide the 
systematic review; 
used Stetler et al. 
(1998) for assessing 
quality

Included: school-based 
curriculum programs 
for obesity prevention; 
studies needed to 
manipulate at least 
one of the variables 
of dietary habits, 
physical activity, 
healthful lifestyle 
education, and 
parental involvement; 
English language

16

NOTES: BMI = body mass index; CDC = Centers for Disease Control and Prevention; N/A = not available; RCT =  
randomized controlled trial.

(22) Health Source: Nursing/Academic Edition
(23) HealthSTAR (Health Services Technology, Administration, and Research)
(24) PAIS (Public Affairs Information Service) International
(25) ProceedingsFirst
(26) PsycARTICLES
(27) PsycINFO (Psychological abstracts)
(28) PubMed or MEDLINE
(29) Population Index
(30) Proquest Digital Dissertation Abstracts International
(31) Proquest Digital Dissertations and Theses
(32) PsychLit—Silver Platter
(33) Science Citation Index (Web of Science)
(34) ScienceDirect
(35) SCOPUS
(36) Social Science Citation Index (Web of Science)
(37) Social SciSearch
(38) Sociological Abstracts
(39) SPORTDiscus
(40) TRIS (Transportation Research Information Services)
(41) TRIP (Turning Research into Practice)
(42) Web of Knowledge
(43) Web of Science
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D
Information Sources for 
Locating Evidence

The following tables provide a listing of selected information sources for locating 
evidence relevant to obesity prevention.

TABLE D-1 Scientific Literature Databases

Information 
Sourcea Description

Academic 
Search Premier

The world’s largest academic multidisciplinary database; coverage spans virtually every area of academic 
study and includes information dating as far back as 1975.

Agricola Administered by the National Agricultural Library, indexes more than 2,000 serial titles, as well as 
books, pamphlets, conference proceedings, research reports, government documents, monographs, theses, 
patents, software, audiovisual content, and microforms pertaining to all aspects of agriculture, including 
biotechnology, ecology, entomology, and food and nutrition.

BIOSIS Coverage includes traditional areas of biology, such as botany, zoology, and microbiology, as well as 
related fields such as biomedicine, agriculture, pharmacology, and ecology. Interdisciplinary fields such as 
medicine, biochemistry, biophysics, bioengineering, and biotechnology are also included, as are content 
summaries, book and meeting abstracts, papers, and posters.

Cochrane 
Database of 
Systematic 
Reviews

Includes the full text of the regularly updated systematic reviews of the effects of health care prepared by 
the Cochrane Collaboration. Two types of reviews are presented: complete reviews (regularly updated 
Cochrane Reviews, prepared and maintained by Collaborative Review Groups) and protocols (protocols 
for reviews currently being prepared [all include an expected date of completion]; protocols are the 
background, objectives, and methods of reviews in preparation.)

Cochrane 
Public Health 
Review Group

Purpose is to produce systematic reviews of population-level interventions, contribute to methodological 
developments for research synthesis of public health research, transfer knowledge and exchange initiatives, 
and develop strategies for building primary research and rigorous evaluations of population-level 
interventions (policy, programs, legislation, community interventions), including maintaining a specialized 
studies register.

continued
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Information 
Sourcea Description

Cumulative 
Index to 
Nursing and 
Allied Health 
Literature 
(CINAHL)

The most comprehensive resource for nursing and allied health literature; its other indexes include health 
care books, conference proceedings, standards of professional practice, and audiovisual material.

Exerpta 
Medica 
(EMBASE)

Major biomedical and pharmaceutical database indexing more than 3,500 international journals in the 
following fields: drug research, pharmacology, pharmaceutics, toxicology, clinical and experimental human 
medicine, health policy and management, public health, occupational health, environmental health, drug 
dependence and abuse, psychiatry, forensic medicine, and biomedical engineering/instrumentation.

HealthSTAR Contains citations to the published literature on health services, technology, administration, and research.

MEDLINE The U.S. National Library of Medicine’s (NLM’s) premier bibliographic database covering the fields of 
medicine, nursing, dentistry, veterinary medicine, the health care system, and the preclinical sciences. 
MEDLINE contains bibliographic citations and author abstracts from more than 4,600 biomedical 
journals published in the United States and 70 other countries.

National 
Technical 
Information 
Service (NTIS)

The major resource for locating U.S. government−sponsored research reports and studies in the physical 
sciences, technology, engineering, the biological sciences, medicine and the health sciences, agriculture, and 
the social sciences.

PsycINFO Contains citations and summaries of journal articles, book chapters, books, and technical reports, as well 
as citations to dissertations, all in the field of psychology and psychological aspects of related disciplines.

Science Direct Encompasses scientific, technical, and medical peer-reviewed journals. Subject coverage includes the 
biological sciences, business management and accounting, computer science, the earth and planetary 
sciences, engineering and technology, environmental science, materials science, mathematics, medicine, 
physics and astronomy, psychology, and social science.

SCOPUS Coverage includes the life and health sciences; the social sciences; psychology; economics; the biological, 
agricultural, and environmental sciences; and the general sciences.

Web of 
Science

Searches 9,200 journals in more than 45 different languages across the sciences, social sciences, and arts 
and humanities.

WorldCat Indexes books, conference proceedings, government reports, dissertations and theses, and even online-
accessible publications in all scientific, social science, and arts and humanities disciplines.

 a Note that a subscription may be required to gain full access to some of these databases.

TABLE D-1 Continued
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TABLE D-2 Grey and Unpublished Literature

Information 
Sourcea Description

Lexis-Nexis Includes 9,000 newspapers, news magazines, transcripts, the Congressional Record, the Federal 

Register, public laws, law review journals, and case law. (A subscription is required.)

New York 
Academy of 
Medicine Grey 
Literature Page

Focuses on grey literature resources from the medical field and includes an extensive listing of 
agencies and organizations that produce health-related materials. The site also features a quarterly 
Grey Literature Report listing many items that are available free of charge online. (http://www.nyam.
org/library/pages/grey_literature_report)

University of 
Maryland Libraries 
Virtual Technical 
Reports Central

Contains links to institutions that produce grey literature, such as technical reports, preprints, 
reprints, dissertations, theses, and research reports of all kinds. The institutions listed provide either 
full-text reports or searchable extended abstracts of technical reports on the Internet. (http://www.lib.
umd.edu/ENGIN/TechReports/Virtual-TechReports.html)

 a Note that a subscription may be required to gain full access to some of these databases.
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TABLE D-4 Government

Information Sourcea Description

Congressional 
Research Service 
(CRS) Reports via 
National Council 
for Science in the 
Environment (NCSE)

NCSE provides CRS reports on a variety of topics concerning the environment and related topics. 
(http://ncseonline.org/NLE/CRS/)

THOMAS Provides full-text coverage of the Congressional Record, committee reports, and public laws, as 
well as links to committee home pages and House and Senate directories. (http://thomas.gov)

 a Note that a subscription is required to gain full access to these databases.

TABLE D-3 Surveys, Polls, and Rankings

Information Source Description

Behavioral Risk Factor 
Surveillance System 
(BRFSS)

The world’s largest ongoing telephone health survey system. Operated by the Centers for Disease 
Control and Prevention (CDC) it has collected data in the United States annually since 1984. 
The state-based system collects information on health risk behaviors, preventive health practices, 
and health care access related primarily to chronic disease and injury. States use BRFSS data to 
identify emerging health problems, establish and track health objectives, and develop and evaluate 
public health policies and programs. Many states also use BRFSS data to support health-related 
legislative efforts. (http://www.cdc.gov/brfss/)

Center for Health 
and Health Care in 
Schools (CHHCS)

Contains results from parent and teacher public opinion polls and web-based surveys conducted 
through the CHHCS on a number of topics, including nutrition and physical activity at school. 
(http://www.healthinschools.org/Publications-and-Resources/Polls-and-Surveys.aspx)

County Health 
Rankings

Provides access to 50 state reports, ranking each county within the 50 states according to its 
health outcomes and the multiple factors that determine a county’s health. Each county receives 
a summary rank for its health outcomes and health factors and also for the four different types 
of health factors: health behaviors, clinical care, social and economic factors, and the physical 
environment. Each county can also drill down to see specific county-level data (as well as state 
benchmarks) for the measures upon which the rankings are based. These data could be used to 
gather information to help answer “Why” questions. (http://www.countyhealthrankings.org/)

Gallup Gathers poll and survey data regarding a number of health and well-being topics. (http://www.
gallup.com)

National Health and 
Nutrition Examination 
Surveys (NHANES)

A program of studies designed to assess the health and nutritional status of adults and children in 
the United States. The survey is unique in that it combines interviews and physical examinations. 
(http://www.cdc.gov/nchs/nhanes.htm)

U.S. Department of 
Health and Human 
Services, Community 
Health Status 
Indicators (CHSI)

Provides an overview of key health indicators for local communities to encourage dialogue about 
actions that can be taken to improve a community’s health. The CHSI report was designed not 
only for public health professionals but also for citizens who are interested in the health of their 
community. It contains more than 200 measures for each of the 3,141 U.S. counties, and includes 
data on morbidity and mortality and health behaviors. (http://www.communityhealth.hhs.gov)
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TABLE D-5 Policies and Programs

Information Source Description Website

CDC’s Guide to 
Community Preventive 
Services

A resource designed to aid in the choice of programs 
and policies to improve health and prevent disease in 
communities; systematic reviews are used to answer 
questions about the effectiveness of program/policy 
interventions, whether an effective intervention is 
appropriate for a given community, and what effective 
interventions cost or will return on an investment.

http://www.thecommunityguide.org

CDC’s Healthier 
Worksite Initiative

Provides toolkits containing customizable solutions to help 
program planners plan, implement, and evaluate a specific 
health promotion intervention in the categories of general 
workforce health promotion, healthful eating, physical 
activity, preventive health screenings, and healthful choices.

http://www.cdc.gov/nccdphp/dnpa/
hwi/toolkits/index.htm

CDC’s LeanWorks! Designed specifically to translate Community Guide 
recommendations into practical tools for employers in the 
worksite setting. It offers interactive tools and evidence-
based resources for designing effective worksite obesity 
prevention and control programs, including an obesity 
cost calculator to estimate how much obesity is costing 
a company and how much a company could save with 
different workplace interventions.

http://www.cdc.gov/LEANWorks/

Center of Excellence 
for Training and 
Research Translation

Focused on providing practitioners with the best available 
evidence and approaches related to the prevention 
and control of obesity. Provides resources designed to 
support the planning, implementation, and evaluation of 
evidence-supported nutrition, physical activity, and obesity 
prevention interventions.

http://www.centertrt.org/index.
cfm?fa=op.overview

Common Community 
Measures for Obesity 
Prevention

Initiated by CDC, identifies a core set of community-level 
measures focused on policy and environmental strategies 
that impact obesity prevention. These measures can be 
used for research and can serve as baseline variables for 
planning and evaluation.

http://www.cdc.gov/mmwR/PDF/rr/
rr5807.pdf.

International City/
County Management 
Association

Report on Community Health and Food Access: The 

Local Government Role

http://www.icma.org/upload/
library/2006-09/%7B5CD4101C-
2803-4655-9A51-
465461B3C897%7D.pdf

Local Government 
Commission

Cultivating Community Gardens: The Role of Local 

Government in Creating Healthy, Livable Neighborhoods

Healthy Kids, Healthy Communities: School and Local 

Government Collaborations

http://www.lgc.org/freepub/docs/
community_design/fact_sheets/
community_gardens.pdf

http://www.lgc.org/freepub/
docs/community_design/fact_
sheets/Healthy_Kids_Healthy_
Communities.pdf

continued
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Information Source Description Website

National Academy for 
State Health Policy

State Approaches to Childhood Obesity: A Snapshot of 

Promising Practices and Lessons Learned

http://www.nashp.org/Files/Obesity_
final_with_correct_appendix_C.pdf

National Association of 
Counties

County Government Approaches to Combating Youth 

Obesity, Encouraging Physical Activity, and Creating 

Healthy Communities

Transportation Solutions to Create Active, Healthy 

Counties: Collaboration for Childhood Obesity 

Prevention

http://www.naco.org/Content/
ContentGroups/Programs_and_
Projects/Community_Development/
Center_for_Sustainable_
Communities/Final_Youth_Obesity_
SurveyReport.pdf

http://www.naco.org/Template.
cfm?Section=New_Technical_
Assistance&template=/
ContentManagement/
ContentDisplay.
cfm&ContentID=27724

National Association 
of County and City 
Health Officials

Land Use Planning and Community Design: The Role of 

Local Public Health Agencies

http://archive.naccho.
org/Documents/Land-use-3.pdf

National Association of 
Latino Elected Officials

Obesity in Your Community http://www.naleo.org/downloads/
HealthToolKit.pdf

National Association of 
Local Boards of Health

Land Use Planning for Public Health: The Role of Local 

Boards of Health in Community Design and Development

http://www.activeliving.org/files/
NALBOH_land_use_report.pdf

National Conference of 
State Legislatures

Promoting Healthy Communities and Reducing 

Childhood Obesity: Legislative Options

http://www.ncsl.org/default.
aspx?tabid=18135

National Governors 
Association

Shaping a Healthier Generation: Successful State Strategies 

to Prevent Childhood Obesity

http://www.nga.org/Files/pdf/
0909HEALTHIERGENERATION.
PDF

National League of 
Cities

Action Kit for Municipal Leaders: Combating Childhood 
Obesity

http://www.nlc.org/IYEF/
PUBLICATIONS___RESOURCES/
actionkits.aspx#obesity

Prevention Institute Environmental Nutrition and Activity Community Tool http://www.preventioninstitute.org/
sa/enact/members/index.php

Robert Wood Johnson 
Foundation

Health Policy Tracking Service: provides information on 
important developments in state legislation, policies, and 
programs affecting health care, primarily through web-
based reports and databases. Its primary audience is state 
legislators and their staffs.

http://www.rwjf.org/pr/product.
jsp?id=47788

Robert Wood Johnson 
Foundation

Healthy Eating Research Results

Active Living Research Results

http://www.healthyeatingresearch.
org/content/view/12/35/

http://www.activelivingresearch.
org/alr/grantsearch/search

TABLE D-5 Continued
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Information Source Description Website

Trust for America’s 
Health

F as in Fat: How Obesity Policies Are Failing in America http://healthyamericans.org/reports/
obesity2008/Obesity2008Report.pdf

U.S. Conference of 
Mayors

Mayors’ Guide to Fighting Childhood Obesity http://usmayors.org/chhs/
healthycities/documents/guide-
20080326.pdf

TABLE D-5 Continued
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E
An In-Depth Look at Study 
Designs and Methodologies

This appendix provides an in-depth look at study designs and methodologies. It first 
reviews selected designs (regression discontinuity designs, interrupted time series 

analysis, observational studies, pre-/posttest designs, and economic cost analysis) com-
monly used as alternatives to randomized experiments. It concludes with guidance on 
how to use theory, professional experience, and local wisdom to adapt the evidence 
gathered to local settings, populations, and times.

COMMON RESEARCH DESIGNS

Reichardt (2006) presents a typology that encompasses the full range of randomized 
and strong quasi-experimental nonrandomized designs (see Table E-1). This typology 
is useful because it can substantially broaden the range of design options that can be 
considered by researchers. Reichardt considers all possible designs that can be created 

TABLE E-1 A Typology of Research Designs

Prominent 
Size-of-
Effect 
Factor

Assignment to Treatment

Random

Nonrandom

Explicit Quantitative Ordering No Explicit Quantitative Ordering

Recipients Randomized recipient design Regression discontinuity design Nonequivalent recipients design

Times Randomized time design Interrupted time series design Nonequivalent times design

Settings Randomized setting design Discontinuity across settings design Nonequivalent settings design

Outcome 
variables

Randomized outcome 
variable design

Discontinuity across outcome 
variables design

Nonequivalent outcome variables 
design

SOURCE: Reichardt, 2006.
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based on the combination of two dimensions: assignment rule and primary dimension 
for assignment of units.

With respect to assignment rule, units can be assigned (1) according to a ran-
domized allocation scheme, (2) on the basis of a quantitative assignment rule, or (3) 
according to an unknown assignment rule. Randomization schemes in which each 
unit has an equal probability of being in a given treatment condition are familiar. A 
quantitative assignment rule means that there is a fixed rule for assigning units to the 
intervention on the basis of a quantitative measure, typically of need, merit, or risk. 
For example, organ transplants are allocated on the basis of a weighted combina-
tion of patient waiting time and the quality of the match of the available organ to the 
patient. Finally, unknown assignment rules commonly apply when units self-select into 
treatments or researchers give different treatments to preexisting groups (e.g., two 
communities, two school systems). Unknown assignment rules are presumed to be 
nonrandom.

With respect to units, participants (people or small clusters of people), times, 
settings, or outcome measures may serve as the units of analysis. Research in public 
health and medicine commonly assigns treatments to individual (or small groups of) 
participants. But other units of assignment are possible and should be entertained in 
some research contexts. Time can be the unit of assignment, as, for example, in some 
drug research in which short-acting drugs are introduced and withdrawn, or behavior 
modification interventions are introduced and withdrawn to study their effects on the 
behavior of single patients. Settings can be the unit of assignment, as when different 
community health settings are given different treatments, or different intersections are 
given different treatments (e.g., photo radar monitoring of speeding in a traffic safety 
study). Finally, even outcome measures can be assigned to different conditions. In a 
study of the effectiveness of the Sesame Street program, for example, different sets of 
commonly used letters (e.g., [a, o, p, s] versus [e, i, r, t]) could be selected for inclu-
sion in the program. The knowledge of the specific letters chosen for inclusion in the 
program could be compared with the knowledge of the control letters to assess the 
program’s effectiveness. Once again, each of these types of units could potentially be 
assigned to treatment conditions using any of the three assignment rules.

Reichardt provides a useful heuristic framework for expanding thinking about 
strong alternative research designs. When individuals are not the unit of analysis, 
however, complications may arise in the statistical analysis. These complications are 
addressable.

In this section, some commonly utilized quasi-experimental designs from 
Reichardt’s framework are described. First, two designs involving nonrandom, quan-
titative assignment rules—the regression discontinuity design and the interrupted 
time series design—are discussed. Next, the observational study (also known as the 
nonequivalent control group design or nonequivalent recipients design), in which 
the basis for assignment is unknown, is considered. Finally, the pre-experimental 
pre–post design, commonly utilized by decision makers, is discussed. For each design, 
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Campbell’s and Rubin’s perspectives (detailed in Chapter 8) are brought into the dis-
cussion as the basis for suggestions for enhancements that may lead to stronger causal 
inferences.

Regression Discontinuity (RD) Design

Often society prescribes that treatments be given to those with the greatest need, risk, 
or merit. A quantitative measure is assessed at baseline (or a composite measure is 
created from a set of baseline measures), and participants scoring above (or below) a 
threshold score are given the treatment. To cite three examples from the educational 
arena, access to free lunches is often given to children whose parents have an income 
below a specified threshold (e.g., the poverty line), whereas children above the poverty 
line do not receive free lunches. The recognition of dean’s list is awarded only to stu-
dents who achieve a specified grade point average (e.g., 3.5 or greater). And children 
who reach their sixth birthday by December 31 are enrolled in first grade the follow-
ing August, whereas younger children are not. Given assessment of the outcome fol-
lowing the intervention, comparison of the outcomes at the threshold for the interven-
tion and in control groups permits strong causal inferences to be drawn.

To understand the RD design, consider the example of evaluating the effective-
ness of school lunch programs on health, which is illustrated in Figure E-1. In the 
figure, all children with a family income of less than $20,000 qualify for the program, 
whereas children whose families exceed this threshold do not. The outcome measure 
(here a measure of health problems, such as number of school absences or school 
nurse visits) is collected for each child. In modeling the relationship between the 
known quantitative assignment variable (family income) and the outcome, the treat-
ment effect will be represented by the difference in the levels of the regression lines at 
the cutpoint. In the basic RD design, treatment assignment is determined entirely by 
the assignment variable. Proper modeling of the relationship between the assignment 
variable and the outcome permits a strong inference of a treatment effect if there is a 
discontinuity at the cutpoint.

Ludwig and Miller (2007) used this design to study some of the educational 
and health effects of the implementation of the original Head Start program in 1965. 
When the program was launched, counties were invited to submit applications for 
Head Start funding. In a special program, the 300 poorest counties in the United 
States (poverty rates exceeding a threshold of 59.2 percent) received technical assis-
tance in writing the Head Start grant proposal. Because of the technical assistance 
intervention, a very high proportion (80 percent) of the poorest counties received 
funding, approximately twice the rate of slightly better-off counties (49.2 percent to 
59.2 percent poverty rates) that did not receive this assistance. The original Head Start 
program included not only its well-known educational program, but also basic health 
services to children (e.g., nutrition supplements and education, immunization, screen-
ing). In addition to positive effects on educational achievement, Ludwig and Miller 
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found results demonstrating lower mortality rates in children aged 5 to 9 from dis-
eases addressed by the program (e.g., measles, anemia, diabetes).

The RD design overcomes several of the objections to the randomized controlled 
trial (RCT) discussed in this report. When an existing program uses quantitative 
assignment rules, the RD design permits strong evaluation of the program without the 
need to create a pool of participants willing to be randomized. Sometimes outcome 
data may be collected routinely from large samples of individuals in the program. As 
illustrated by the Ludwig and Miller study, the design can be used when individual 
participants, neighborhoods, cities, or counties are the unit of assignment. When new 
programs are implemented, assignment on the basis of need or risk may be more 
acceptable to communities that may be resistant to RCTs. The use of a clinically 
meaningful quantitative assignment variable (e.g., risk level) may help overcome ethi-
cal or political objections when a promising potential treatment is being evaluated. 
Given that the design can often be implemented with the full population of interest—a 
state, community, school, or hospital—it provides direct evidence of population-level 
effects.

Figure E-1.eps
low-res bitmap, fixed image

0 20,000 40,000 60,000 80,000 100,000

FIGURE E-1 Illustration of the regression discontinuity design using the example of an evaluation of the effect of school lunch 
programs on children’s health.
NOTE: All children whose family income was below the threshold, here $20,000 (dotted line), received the treatment program 
(school lunch program); all children whose family income was above the threshold did not receive the program. The difference 
between the regression lines for the program and no-program groups at the threshold represents the treatment effect.
SOURCE: West et al., 2008. Reprinted with permission. West et al., Alternatives to the randomized controlled trial, American 
Journal of Public Health, 98(8):1364, Copyright © 2008 by the American Public Health Association.
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The RD design is viewed as one of the strongest alternatives to the RCT from 
both Campbell’s (Cook, 2008; Shadish et al., 2002; Trochim, 1984) and Rubin’s 
(Imbens and Lemiuex, 2008; Rubin, 1977) perspectives. However, it introduces 
two new challenges to causal inference that do not characterize the RCT. First, it is 
assumed that the functional form of the relationship between the quantitative assign-
ment variable and the outcome is properly modeled. Early work on the RD design in 
the behavioral sciences typically assumed that a regression equation representing a 
linear effect of the assignment score on the outcome plus a treatment effect estimated 
at the cutoff would be sufficient to characterize the relationship. More recent work 
in econometrics has emphasized the use of alternative methods to characterize the 
relationship between the assignment variable and the outcome separately above and 
below the threshold level. For example, with large sample sizes, nonparametric regres-
sion models can be fit separately above and below the threshold to minimize any pos-
sibility that the functional form of the relationship is not properly specified. Second, in 
some RD designs, the quantitative assignment variable does not fully determine treat-
ment assignment. Econometricians make a distinction between “sharp” RD designs, in 
which the quantitative assignment variable fully determines treatment assignment, and 
“fuzzy” RD designs, in which a more complex treatment selection model determines 
assignment. These latter designs introduce considerably more complexity, but new 
statistical modeling techniques based on the potential outcomes perspective (see Hahn 
et al., 2001) minimize any bias in the estimate of treatment effects.

From Campbell’s perspective, several design elements can potentially be used to 
strengthen the basic design. Replication of the original study using a different thresh-
old can help rule out the possibility that some form of nonlinear growth accounts 
for the results. Masking (blinding) the threshold score from participants, test scor-
ers, and treatment providers, when possible, can minimize the possibility that factors 
other than the quantitative assignment variable determine treatment. Investigating the 
effects of the intervention on a nonequivalent dependent variable that is expected to 
be affected by many of the same factors as the primary outcome variable, but not the 
treatment, can strengthen the inference. In the case of fuzzy RD designs, sensitivity 
analyses in which different plausible assumptions are made about alternative function-
al forms of the relationship and selection models can also be conducted.

Interrupted Time Series (ITS) Analysis

Often policy changes go into effect on a specific date. To illustrate, the Federal 
Communications Commission (FCC) allowed television broadcasting to be introduced 
for the first time in several medium-sized cities in the United States in 1951. Bans 
on indoor smoking have been introduced in numerous cities (and states) on specific 
dates. If outcome data can be collected or archival data are available at regular fixed 
intervals (e.g., weekly, monthly), the ITS provides a strong design for causal inference. 
The logic of the ITS closely parallels that of the RD design except that the threshold 
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on the time rather than the baseline covariate is the basis for treatment assignment 
(Reichardt, 2006).

Khuder and colleagues (2007) present a nice illustration of an ITS. An Ohio city 
instituted a ban on smoking in indoor workplaces and public places in March 2002. 
All cases of angina, heart failure, atherosclerosis, and acute myocardial infarction in 
city hospitals were identified from hospital discharge data. Following the introduction 
of the smoking ban, a significant reduction of heart disease−related hospital admis-
sions was seen.

From a design standpoint, causal inferences from the simple ITS perspective 
need to be tempered because the basic design fails to address three major threats to 
the certainty of the causal relationship between an intervention and the observed out-
comes (internal validity) (Shadish et al., 2002; West et al., 2000). First, some other 
confounding event (e.g., introduction of a new heart medication) may occur at about 
the same time as the introduction of the intervention. Second, some interventions 
may change the population of participants in the area. For example, some cities have 
offered college scholarships to all students who graduate from high school. In such 
cases, in addition to any effect of the program on the achievement of city residents, 
the introduction of the program may foster immigration of highly education-oriented 
families to the city, changing the nature of the student population. Third, record-
keeping practices may change at about the time of the intervention. For example, new 
criteria for the diagnosis of angina or myocardial infarction may change the number 
of heart disease cases even in the absence of any effect of the intervention.

From a statistical standpoint, several potential problems with longitudinal data 
need to be addressed. Any long-term natural trends (e.g., a general decrease in heart 
disease cases) or cycles (e.g., more admissions during certain seasons of the year) in 
the data need to be modeled so their effects can be removed. In addition, time series 
data typically reflect serial dependence: observations closer in time tend to be more 
similar than observations further apart in time. These problems need to be statistically 
modeled to remove their effects, permitting proper estimates of the causal effect of the 
intervention and its standard error. Time series analysis strategies have been developed 
to permit researchers to address these issues (e.g., Chatfield, 2004). In addition, as in 
the RD design, the actual introduction of the intervention may be fuzzy. In the Khuder 
et al. study, for example, there was evidence that the enforcement and full implemen-
tation of the smoking ban required some months after the ban was enacted. In such 
cases, a function describing the pattern of implementation of the intervention may 
need to be included in the model (e.g., Hennigan et al., 1982).

In the Campbell tradition, causal inferences drawn from the basic ITS design 
can be greatly strengthened by the addition of design elements that address threats 
to validity. Khuder and colleagues included another, similar Ohio city that did not 
institute a smoking ban (control series), finding no parallel change in heart disease 
admissions after the March 2002 timepoint when the smoking ban was introduced in 
the treatment city. They also found that hospital admissions for diagnoses unrelated 
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to smoking did not change in either city after March 2002 (nonequivalent dependent 
variable). In some time series applications, a design element known as switching rep-
lications can be used, which involves locating another, similar city in which the inter-
vention was introduced at a different timepoint. In their study of the introduction of 
television and its effects on crime rates, for example, Hennigan and colleagues (1982) 
located 34 medium-sized cities in which television was introduced in 1951 and 34 cit-
ies matched for region and size in which television was introduced in 1954 following 
the lifting of a freeze on new broadcasting licenses by the FCC. They found a similar 
effect of the introduction of television on crime rates (e.g., an increase in larceny) 
beginning in 1951 in the prefreeze cities and in 1954 in the postfreeze cities. In both 
the Khuder et al. and Hennigan et al. studies, the addition of the design element great-
ly reduced the likelihood that any threat to the level of certainty of the causal infer-
ence (internal validity) could account for the results obtained. As with the RD design, 
moreover, the ITS design can often be implemented with the full population of interest 
so that it provides direct evidence of population-level effects.

Observational Studies

The observational study (also known as the nonequivalent control group design) is 
a quasi-experimental design that is commonly used in applied research on interven-
tions, likely because of its ease of implementation. In this design, a baseline measure 
and a final outcome measure are collected on all participants. Following the baseline 
measurement, one group is given the treatment, while the second, comparison group 
does not receive the treatment. The groups may be preexisting (e.g., schools, com-
munities), or unrelated participants may self-select into the treatment in some man-
ner. For example, Roos and colleagues (1978) used this design to compare the health 
outcomes of children who received and did not receive tonsillectomies in a province of 
Canada. The bases on which the selection into the tonsillectomy treatment occurred 
were unknown and presumed to be nonrandom, possibly depending on such factors as 
the child’s medical history, the family, the physician, and the region. The challenge of 
this design is that several threats associated with possible interactions between selec-
tion and other threats to level of certainty (internal validity) might be plausible. These 
threats must be addressed if strong causal inferences are to be drawn.

To illustrate this design, consider an evaluation of a campaign to increase sales 
of lottery tickets (Reynolds and West, 1987). State lottery tickets are sold primarily 
in convenience stores and contribute to general state revenue or revenue for targeted 
programs (e.g., education) in several states. The stores refused randomization, ruling 
out an RCT. The Arizona lottery commission wished to evaluate the effectiveness of 
a sales campaign to increase lottery ticket sales in an 8-week-long lottery game. In 
the “Ask for the Sale” campaign, store clerks were instructed to ask each adult cus-
tomer during checkout if he or she wished to purchase a lottery ticket. A nearby sign 
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informed customers that if the sales clerk did not ask them, they would get a lottery 
ticket for free.

From Campbell’s perspective, four threats to the level of certainty (internal 
validity) in this example observational study could interact with selection and under-
mine causal inference regarding the intervention and the observed outcomes (Shadish 
et al., 2002):

• Selection × history interaction—Some other event unrelated to the treatment 
could occur during the lottery game that would affect sales. Control stores could 
be disproportionately affected by nearby highway construction, for example, 
resulting in a decrease in customer traffic.

• Selection × maturation interaction—Sales in treatment stores could be growing 
at a faster rate than sales in control stores even in the absence of the treatment.

• Selection × instrumentation interaction—The nature of the measurement of lot-
tery ticket sales in the treatment stores could change during the game in the 
treatment but not the control group. For example, stores in the treatment group 
could switch disproportionately from manual reporting of sales to more com-
plete computer recording of sales.

• Selection × statistical regression interaction—Stores having unusually low sales 
in the previous lottery game could self-select to be in the treatment group. Sales 
could return to normal levels even in the absence of the intervention.

Reynolds and West (1987) matched treatment and control stores on sales in 
the prior game and on ZIP code (a proxy for neighborhood socioeconomic status). 
As shown in Figure E-2, they implemented the basic observational study design and 
then added several design features to address possible threats to the certainty of the 
causal relationship (internal validity). Panel (a) displays the results of the basic design, 
showing no difference in sales in the prior game (game 10, no program intervention in 
both stores, i.e., baseline) but greater sales in the treatment stores during the campaign 
(game 11) compared with matched control stores with no program intervention. Panel 
(b) displays the results from a set of nonequivalent dependent measures, sales catego-
ries that would be expected to be affected by other general factors that affect sales 
but not by the intervention. The increase in sales of lottery tickets was greater than 
the increase for other sales categories. Panel (c) displays the results from a short time 
series of observations in which the sales campaign was implemented in the treatment 
stores in week 4 of the game. The results show that both the treatment and control 
stores experienced similar levels of sales each week prior to the intervention, but that 
the treatment stores sold far more tickets each week following the initiation of the 
campaign at the beginning of week 5 (i.e., “program started” in Figure E-2). Taken 
together, the pattern of results presented by the basic design and the additional design 
elements provided strong support for the effectiveness of the sales campaign.



Copyright © National Academy of Sciences. All rights reserved.

Bridging the Evidence Gap in Obesity Prevention: A Framework to Inform Decision Making

285Appendix E

FIGURE E-2 Design elements that strengthen causal inferences in observational studies.
NOTE: (a) Matching. Treatment and control stores were selected from the same chain, were in the same geographic location, 
and were comparable in sales during the baseline (lottery game 10). Introduction of the treatment at the beginning of lottery 
game 11 yielded an increase in sales only in the treatment stores. (b) Nonequivalent dependent variables. Within the treatment 
stores, sales of lottery tickets increased substantially following the introduction of the treatment. Sales of other major catego-
ries (gasoline, cigarettes, nontaxable groceries, and taxable groceries) that would be expected to be affected by confounding 
factors but not the treatment did not show appreciable change. (c) Repeated pre- and posttest measurements. Treatment and 
control stores’ sales showed comparable trends during the 4 weeks prior to the introduction of the treatment. The level of sales 
in the treatment and control stores was similar prior to the introduction of the treatment, but differed substantially beginning 
immediately after the treatment was introduced.
SOURCE: Adapted from Reynolds and West, 1987. Reynolds, K. D., and S. G. West, Evaluation Review 11:691-714, Copyright © 
1987 by SAGE Publications. Reprinted by permission of SAGE Publications.
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Rubin’s (2006) perspective takes an alternative approach, attempting to create 
high-quality matches between treatment and control cases on all variables measured 
at baseline. Two recent developments in the technology of matching procedures have 
greatly improved the quality of matches that can be achieved. Historically, the number 
of variables on which high-quality matches could be achieved was limited because of 
the difficulty of finding cases that matched on several different variables. Rosenbaum 
and Rubin (1983) developed the idea of matching on the propensity score—the prob-
ability that the case would be in the treatment group based on measured background 
variables. They proved mathematically that if close matches between cases in the treat-
ment and control groups could be achieved on the propensity score, the two groups 
would also be closely balanced on all baseline variables from which the propensity 
score was constructed. Propensity scores are typically created on the basis of a logistic 
regression equation in which the probability of being in the treatment group based 
on the measured covariates is estimated (see Schafer and Kang, 2008, for a discus-
sion of available techniques). The distributions of each separate baseline covariate in 
the treatment and control groups can be compared to ensure that close matches have 
been achieved. Second, new optimal matching algorithms for pairing cases in the two 
groups maximize the comparability of the groups’ propensity scores (Rosenbaum, 
2002). The central challenge for these modern matching procedures is ensuring that all 
important covariates related to both the treatment group and the outcome have been 
included in the construction of the propensity score. Otherwise stated, have “identi-
cal” units been created by the matching procedures?

Wu and colleagues (2008a,b; see also West and Thoemmes, 2010) used these 
procedures in a study of the effect of retention in first grade on children’s subsequent 
math and reading achievement. Based on input from subject matter experts, they 
measured 72 variables at baseline believed to possibly be related to retention, achieve-
ment, or both. Propensity scores were constructed using logistic regression. From 
784 children who were below the median at school entrance, 97 pairs that were close-
ly matched on the propensity scores were constructed using optimal matching proce-
dures. Figure E-3 shows that the distribution of the retained and promoted groups on 
propensity scores became closely balanced following the use of the optimal matching 
procedures. The use of propensity scores helps rule out the possibility that preexisting 
differences (selection bias) between the groups could account for the results obtained.

The central challenge of the propensity score procedure is ensuring that the 
groups have been closely balanced on all important covariates. For example, match-
ing on a few demographic variables is unlikely to represent fully all of the important 
baseline differences between the groups (Rubin, 2006). Checks on the balance for each 
individual covariate can be performed, and propensity scores can be reestimated or 
specific controls for unbalanced covariates included in the statistical models. Finally, 
researchers can conduct sensitivity analyses to explore how much the results would 
change if important covariates were omitted from the propensity score model.
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Pre-/Posttest Designs

Sometimes researchers believe that designs involving a pretest (baseline), a treatment, 
and a posttest (outcome) measure are sufficient to evaluate the effects of interventions. 
Such designs are attractive because of their ease of implementation, but they are far 
weaker in terms of causal inference than experimental and quasi-experimental designs. 
Campbell and Stanley (1966) present these designs in detail, considering them in a 
separate, weaker class of “pre-experimental” designs. The following threats to the 
level of certainty (internal validity) characterize the pretest−posttest design:

• History—Some other event unrelated to the treatment occurs between the pre-
test and posttest that could cause the observed effect in the absence of a treat-
ment effect.

• Maturation—Maturational growth or decline in individuals (or secular trends in 
larger units) could cause the observed effect in the absence of a treatment effect.

FIGURE E-3 The distributions of propensity score before and after matching in a study of the effects of retention in first grade 
on children’s subsequent math and reading achievement.
NOTE: The scale of the y‑axis (frequency) differs between the two top panels (before matching), but is identical for the two bot‑
tom panels (after matching). SD = standard deviation.
SOURCE: Wu et al., 2008b.
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• Instrumentation—A change in the measuring instrument could lead to increases 
or decreases in the level of the outcome variable in the absence of a treatment 
effect. Sometimes these changes can be quite subtle, as when a well-validated 
measurement instrument may measure different constructs in children of differ-
ent ages (e.g., standardized math tests).

• Testing—Simply the taking of a test or knowledge of the specific dimensions of 
one’s behavior that are being monitored could lead to increases or decreases in 
scores in the absence of a treatment effect.

• Statistical regression—Participants could be selected for treatment that is 
extreme relative to the mean of their group or is initiated at particular cri-
sis periods in their lives (e.g., a period of binge eating during the holidays). 
Unreliability in measurement or the passage of the crisis with time could lead to 
scores that are closer to the mean upon retesting in the absence of a treatment 
effect. Again, these effects can be quite subtle (see Campbell and Kenny, 1999, 
for a review).

Any pretest−posttest design may be subject to plausible versions of one or more 
of these threats to its level of certainty (internal validity) depending on the specific 
research context, making it very difficult to conclude that a causal effect of the treat-
ment has occurred. Once again, following Campbell’s tradition, the strategy of adding 
design elements to address specific plausible threats can help provide more confidence 
that the treatment rather than other confounding factors has had the desired effect. 
For example, replicating the pretest−posttest design at different times with different 
cohorts of individuals can help rule out history effects, while taking several pretest 
measures to estimate the maturation trend in the absence of treatment can help rule 
out history. Box 8-4 in Chapter 8 identifies many of the design elements that can be 
employed; Shadish and Cook (1999) and Shadish and colleagues (2002) present fuller 
discussions. The design element approach does not enable the certainty about causal 
inference provided by the RCT, but it can often greatly improve the evidence base on 
which decision makers make choices about implementing interventions.

Economic Cost Analysis

Studies that assess the economic costs of obesity can differ in terms of their breadth 
and perspective. Differences in breadth will be reflected in choices of the population(s) 
covered (e.g., defined by age, gender, race/ethnicity, socioeconomic status), the range 
of diseases considered, and the types of costs to include. These decisions will be driven 
by the perspective taken in the study, as well as by available data.

One key distinction is in the methodological approach employed. In conduct-
ing economic cost studies, researchers choose between a “prevalence-based” approach 
and an “incidence-based” approach (Lightwood et al., 2000). The prevalence based 
approach (also referred to as an “annual cost” or “cross-sectional” approach) is 
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used to estimate the costs associated with a given problem at a point in time (e.g., a 
given year), reflecting not just the costs resulting from the condition of interest at that 
point in time, but also the costs resulting from cumulative past health status variables 
that manifest themselves at that point in time. Given the lags between poor diets, 
physical inactivity, obesity, and resulting diseases, cost estimates based on the preva-
lence approach reflect historical behavior patterns and cannot be used to predict the 
short-term impact of interventions aimed at reducing obesity and its consequences. 
Nevertheless, this is the most common approach used in economic cost studies given 
its relatively simpler methodology and the availability of necessary data.

The incidence-based approach (also referred to as a “lifetime cost” or “longitu-
dinal” approach) aims to estimate the additional costs expected to result from a given 
condition in a specific population over their lifetimes. When applied to health care 
costs resulting from obesity, this approach balances the additional health care costs 
an obese individual faces at a point in time against the health care cost savings that 
accrue as a result of the shorter lifetime of an obese individual. These estimates can 
be useful for decision makers, who can estimate the change in costs of obesity that 
results from policy and other interventions aimed at changing the behaviors that result 
in obesity. However, the estimates produced by the incidence-based approach can be 
quite sensitive to assumptions about future costs, changes in health care delivery and 
technology, and the way future costs are discounted. An additional challenge relates to 
adequately controlling for the variety of other determinants of costs, that is, trying to 
estimate costs for a nonobese person so that the true excess costs resulting from obe-
sity can be determined.

Finally, decisions about what costs to include under either approach will have 
a significant impact on the resulting estimates (Lightwood et al., 2000). There are 
several key distinctions here, with choices related to the perspective from which one 
is assessing costs. Economists, for example, distinguish between internal and external 
costs, with this distinction reflecting who ultimately bears the costs. Internal costs 
are those that are borne by the individual who engages in a given behavior or has a 
given condition; for obese individuals, these include the out-of-pocket costs and health 
insurance premiums they pay for health care, as well as the lower wages they receive 
if these wages reflect their lower productivity. External costs are those that are borne 
by individuals as a result of others’ behaviors; for example, monies spent on public 
health insurance programs that cover the costs of treating diseases caused by obesity 
are shared by all taxpayers, including those at healthy weights. Many argue that only 
external costs should be considered when making decisions about whether policy 
interventions are warranted. However, to the extent that other market failures exist 
(e.g., information failures reflecting a poor understanding of the link between sugar-
sweetened beverage consumption and weight that can be further distorted by effective 
marketing of such beverages or individuals’ time-inconsistent preferences that result 
in short-term gratification at the cost of long-term harm), it may be appropriate to 
include some portion of internal costs.
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A second key distinction relates to a focus on the “gross” versus the “net” costs 
of a given behavior. The prevalence-based approach produces an estimate of gross 
costs—those that result from the consequences of obesity in a given year, for example. 
In contrast, the incidence-based approach produces an estimate of net costs, reflect-
ing the trade-offs between higher average annual costs for an obese individual and the 
extra costs that result from a nonobese individual’s living longer. When one is compar-
ing gross and net costs, a particularly controversial issue relates to what has come to 
be known as the “death benefit,” that is, whether the “savings” that result from lower 
pension and social security payments that an obese individual who dies prematurely 
will not collect should be included in the cost accounting.

MATCHING, MAPPING, POOLING, AND PATCHING

Despite best efforts to amass available evidence, decision makers grappling with an 
emergent problem such as obesity will face inevitable decisions that must be made and 
actions that must be taken in the relative absence of evidence. This section offers use-
ful methods for combining evidence with theory, expert opinion, experience, and local 
wisdom about local traditions and probable responses to proposed actions in a pro-
cess that has been described as “matching, mapping, pooling, and patching” (Green 
and Glasgow, 2006; Green and Kreuter, 2005, pp. 197-203).

Matching

Matching refers to aligning the source of evidence with the targets of an interven-
tion. The evidence from different disciplines of science and research is distributed 
according to the level (individual, family, organization, or community) at which it was 
generated and matched to the level(s) of the proposed intervention and its intended 
impact (McLeroy et al., 1988; Richard et al., 1996; Sallis et al., 2008). Evidence from 
psychology and medicine generally focuses on the individual, while evidence from 
sociology and public health generally applies to groups, organizations, and popula-
tions. The ecological thinking and recognition of social determinants of health implicit 
in this approach have seen a renaissance in public health in recent decades (Berkman 
and Kawachi, 2000; Best et al., 2003; French et al., 2001; Richard et al., 1996; Sallis 
et al., 2008). The usual representation of the ecological model in public health and 
health promotion is a set of concentric circles or ovals, as illustrated in Chapter 1 (see 
Figure 1-5) (e.g., Booth et al., 2001; Green and Kreuter, 2005, p. 130; IOM, 2007; 
National Committee on Vital and Health Statistics, 2002). For example, an ecological 
approach to planning a comprehensive childhood obesity control intervention would 
involve matching evidence of an intervention’s effectiveness with each ecological level 
to which the evidence might apply:
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• evidence from studies of individual change in diet and physical activity, particu-
larly from clinical studies and evaluations of obesity control programs directed 
at individuals and small groups;

• evidence from studies of family, community, and cultural groups regarding 
group or population changes, and evaluations of change in response to mass 
communication or organizational or environmental changes; and

• evidence from policy studies, public health evaluations, and epidemiological 
studies—for example, the impact of school lunch programs on food consump-
tion patterns, or the impact of policies, executive decisions, and regulatory 
enforcement of codes for construction of sidewalks or hiking or bike paths on 
community physical activity patterns.

The preponderance of evidence, especially that judged worthy of inclusion in 
systematic reviews for evidence-based practice guidelines, tends to be derived from 
studies of the impact of interventions on individuals. Yet there is widespread agree-
ment that further progress in controlling obesity will require policy changes, orga-
nizational changes, changes in the built environment, and changes in social norms, 
all of which require interventions and measurement of change at levels beyond the 
individual.

An example of an ecological model that illustrates the matching process is the 
Multilevel Approach to Community Health (MATCH) model of B. G. Simons-Morton 
and colleagues (1995) (see Figure E-4). The MATCH model suggests the alignment of 
evidence with each of the four levels shown by the vertical arrangement of boxes in 
the figure. It grew out of a conceptualization of intervention research (Parcel, 1987; 
D. G. Simons-Morton et al., 1988a), and was applied in a series of Intervention 
Handbooks published by the Centers for Disease Control and Prevention (CDC), 
including one on promoting physical activity among adults (D. G. Simons-Morton 
et al., 1988b), one on a series of reviews on health-related physical fitness in child-
hood (B. G. Simons-Morton et al., 1988a), and one on implementing organizational 
changes to promote healthful diet and physical activity in schools (B. G. Simons-
Morton et al., 1988b). Other ecological models have been suggested for planning and 
evaluating overall programs (e.g., Green and Kreuter, 2005; Richard et al., 1996) or 
components of programs such as mass communications (Abroms and Maibach, 2008), 
and for integrating knowledge for community partnering (Best et al., 2003). The 
MATCH model is a first step in blending evidence from various sources for the design 
of a comprehensive intervention that will address the various levels at which evidence 
is needed and for which adaptations and innovations will be necessary when the evi-
dence is lacking at specific levels.
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Figure E-4.eps
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FIGURE E-4 The Multilevel Approach to Community Health (MATCH) model used to align the source of evidence with the tar-
gets of an intervention, plan and evaluate programs, and integrate knowledge for community partnering.
SOURCE: B. G. Simons-Morton et al., 1995. Reprinted by permission of Waveland Press, Inc. from B. G. Simons-Morton, W. H. 
Greene, and N. H. Gottlieb, Introduction to health education and promotion, 2nd ed. Long Grove, IL: Waveland Press, Inc., 1995, 
All rights reserved.
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Mapping

Mapping refers to tracing the causal chains or mechanisms of change inferred when 
evidence is matched with levels of intervention and change. The evidence will be 
incomplete at each ecological level with respect to the local or state circumstances 
in which a decision and action must be taken, but theory can (and will, formally or 
informally, consciously or unconsciously) be brought to bear. People naturally impose 
their own assumptions about causes and needed actions, and these constitute, in the 
crudest sense, theories of the problem and the solution. A formal process of mapping 
objectives, evidence, and formal theories of behavior and social change to the design 
of coherent, practical interventions includes guidelines for how to assess evidence and 
theories (Bartholomew et al., 2006). For example, Schaalma and Kok (2006) describe 
their development of an HIV prevention program using theory to guide their selection 
of determinants of behavior and the environment (e.g., knowledge, risk perceptions, 
attitudes, social influences, self-efficacy) relevant to the health problem (e.g., safe sex). 
Using this process of mapping the objectives of the intervention, existing evidence 
(both qualitative and quantitative), and theory, the authors were able to identify theo-
retical methods of behavior change (e.g., social cognitive theory) and translate them 
into practical strategies (e.g., video-guided role playing). The mapping of theory helps 
the decision maker fill gaps in the evidence and consider how the evidence from a 
distant source and a particular population may or may not apply to the local setting, 
circumstances, and population.

Too often, the published literature in a discipline will provide little if any detail 
about the theory on which an intervention was based, sometimes because the study 
was not designed to test a theory, sometimes out of reluctance or inability to be 
explicit about the theory, and sometimes because editors of health science journals 
prefer to devote space to methodological detail and data analysis rather than theory. 
Greenhalgh and colleagues (2007, p. 861) suggest shifting “the balance in what we 
define as quality from an exclusive focus on empirical method (the extent to which 
authors have adhered to the accepted rules of controlled trials) to one that embraces 
theory (the extent to which a theoretical mechanism was explicitly defined and 
tested).”

Although theory may not be the interest of the end users of evidence, they will, 
as noted, have their own assumptions in the form of tacit theories. This step will ben-
efit from their consultation with those who have experience with the problem and 
understand the scientific literature and its formally tested theories of causation and 
change.

Pooling

Much of the published evidence in obesity-related research is epidemiological or obser-
vational, linking the intermediate causes or risk factors with obesity-related health 
outcomes. Therefore, the range of values of moderating variables (demographic, socio-
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economic, and other social factors that modify the observed relationships) in models 
that predict outcomes is limited. The experimental evidence is even more scarce and 
limited in generalizability. Because of these limitations of the evidence-based practice 
literature, decision makers must turn to practice-based evidence and ways of pooling 
evidence from various extant or emerging programs and practices.

Pooling refers to consultation with decision makers who have dealt with the 
problem of obesity in a similar population or setting. After matching and mapping 
the evidence and theories, local decision makers will still be uncertain about how 
well the evidence applies to each of the mediators (i.e., mechanisms or intermediate 
steps) and moderators (i.e., conditions that make an association stronger or weaker) 
in their logic model for local action. At this point, they should turn to the opinions of 
experts and experienced practitioners in their or similar settings (e.g., Banwell et al., 
2005; D’Onofrio, 2001). Methods exist for pooling these opinions and analyzing them 
in various systematic and formal or unsystematic and informal ways. For example, 
Banwell and colleagues (2005) used an adapted Delphi technique (the Delphi Method, 
described in Chapter 6) to obtain views of obesity, dietary, and physical activity 
experts about social trends that have contributed to an obesogenic environment in 
Australia. Through this semistructured process, they were able to identify trends in 
expert opinion, as well as rank the trends to help inform public policy.

Practice-based evidence is that which comes primarily from practice settings, in 
real time, and from typical practitioners, as distinct from evidence from more academ-
ically controlled settings, with highly trained and supervised practitioners conducting 
interventions under strict protocols. Such tacit evidence, often unpublished, draws on 
the experience of those who have grappled with the problem and/or the intervention 
in situations more typical of those in which the evidence would be applied elsewhere. 
Even when evidence from experimental studies is available, decision makers often ask, 
understandably, whether it applies to their context—in their practice or policy setting, 
circumstances, and population (Bowen and Zwi, 2005; Dobbins et al., 2007; Dobrow 
et al., 2004, 2006; Green, 2008). They want to weigh what the experimental evidence 
shows, with its strong level of certainty of the causal relationship between the inter-
vention and the observed outcomes (internal validity), against what the experience of 
their own and similar practices and practitioners has been, with its possibly stronger 
generalizability (external validity).

Finally, the use of pooling in weighing and supplementing evidence becomes an 
important negotiating process among organizations cooperating in community-level 
and other broad collaborative programs and policies. Each participant in such col-
laborations will weigh different types of evidence differently, and each will have an 
idiosyncratic view of its own experience and what it says about the problem and the 
proposed solutions (Best et al., 2003). This recognition of complexities in the evidence 
and multiplicities of experience has led to a growing interest in systems theory or sys-
tems thinking (Green, 2006) (see Chapter 4).
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Patching

Engaging people from the community affected by the problem of obesity or its deter-
minants allows for the inclusion of local wisdom from the outset in the adaptation of 
evidence-based practices and the creation of new ideas to be tested. As with any fed-
eral or state health program that must depend on local and state initiative and imple-
mentation, the process of rolling out a policy or taking a program to scale requires 
the engagement and participation of practitioners and populations at the front lines 
(Ottoson et al., 2009). Success will depend on continuous adaptation to their percep-
tion of needs; their understanding of and access to local resources; their willingness, 
skill, and confidence to implement the recommended intervention; and the reinforce-
ment they will get from doing so (Ottoson and Green, 1987). Many of the methods 
for patching together evidence-based practices, theory-based programs, and practice-
based experiences into a viable effort at the state or local level are contained in manu-
als and guidelines such as CDC’s Planned Approach to Community Health (PATCH; 
Kreuter, 1992) and Racial and Ethnic Approaches to Community Health, (REACH; 
CDC, 2009b); community-based participatory research (CBPR; Cargo and Mercer, 
2008; Horowitz et al., 2009; Minkler and Wallerstein, 2008); the National Cancer 
Institute (NCI) and Substance Abuse and Mental Health Services Administration’s 
(SAMHSA) Cancer Control PLANET (NCI and SAMHSA, 2009); and other web 
resources that need to be made more interactive and responsive as the evidence 
changes (e.g., http://www.cdc.gov/nutrition/professionals/researchtopractice/index.html 
[CDC, 2009a]).

An obesity-related example of engaging community members in the planning, 
delivery, and evaluation of interventions is the Shape Up Somerville environmental 
change intervention, designed to prevent obesity in culturally diverse, high-risk early 
elementary school children in Somerville, Massachusetts. One outcome of this initia-
tive was a decrease in BMI z-scores among children at high risk for obesity in grades 
1-3, a result of an intervention that aimed to bring participants’ energy equation into 
balance by modifying the school, home, and community environments to increase 
both physical activity options and the availability of healthful foods (Economos et al., 
2007). Community members and groups engaged in the intervention included chil-
dren, parents, teachers, school food service providers, city departments, policy makers, 
health care providers, restaurants, before- and after-school programs, and the media. 
Another strategy of Shape Up Somerville was to improve school food service, which 
led to changes that enhanced the nutrient profiles of and attitudes toward school 
meals. The engagement of students, parents, teachers, school leaders, and food service 
personnel was an integral part of the process (Goldberg et al., 2009). There is also a 
growing literature on how to combine systematic reviews of quantitative and qualita-
tive evidence with realist reviews of theoretical assumptions and with the practical 
experience of those who must make the final decisions on local action (Ogilvie et al., 
2005). For example, Mays and colleagues (2005, p. 7) offer:
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• “a description of the main stages in a systematic review of evidence from 
research and nonresearch sources designed to inform decision making by policy 
makers and managers;

• an indication of the range of evidence that could potentially be incorporated 
into such reviews;

• pragmatic guidance on the main methodological issues . . . , given the early 
stage of development of methods of such reviews, and with a particular focus on 
the synthesis of qualitative and quantitative evidence;

• an introduction to some of the approaches available to synthesize these different 
forms of evidence; and

• an indication of the types of review questions particular approaches to synthesis 
are best able to address.”

These alternatives to evidence-based practice of the most literal and rigorous scientific 
variety suggest some advantages and complementarities of a model of practice-based 
evidence that produces locally adapted and prospectively tested evidence. Users of this 
and other guidance for linking research to the decisions they must make in their own 
settings will need to trade off some degree of rigor for more reality in the setting, con-
ditions of practice, and free-living populations observed.
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Agendas from Two Workshops

AGENDA

Workshop on Meeting the Challenges of Generating Useful Evidence 
and Using It Effectively in Obesity Prevention Decision Making

January 8, 2009
The Keck Center
Washington, DC

Goal: Gain insights from experts on how an evidence framework could be helpful in 
generating and using evidence for decision making about obesity prevention and other 
multifaceted areas of health promotion and disease prevention.

PROGRAM

Welcoming Remarks
Moderator: Shiriki Kumanyika, PhD, MPH, Committee Chair

Panel I: Generating and Evaluating Evidence: Alternatives and Trade-offs

Moderator: Larry Green, DrPH, Committee Member

Key Questions:
•  Do null studies or insufficient evidence mean that prevention doesn’t work?
•  What determines whether a prevention study “fails” or “succeeds”? What can we 

learn from evidence generation and evaluation in other disciplines?
•  How can systems thinking inform evidence generation and evaluation?

June Stevens, PhD, RD, University of North Carolina at Chapel Hill
J. Michael Oakes, PhD, University of Minnesota
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Madhabi Chatterji, PhD, Columbia University
David Abrams, PhD, American Legacy Foundation

Panel II: Current Approaches to Using Evidence in Obesity Prevention 
and Related Areas of Health Promotion and Disease Prevention

Moderator: Ross Brownson, PhD, Committee Member

Key Question: What are the current challenges and limitations in the application of 
evidence to the development of guidelines and practice standards in public health 
efforts?

Joseph Hagan, Jr., MD, University of Vermont
David L. Katz, MD, MPH, Yale University
Stephen Daniels, MD, PhD, University of Colorado Denver School of Medicine, The 

Children’s Hospital

Panel III: Interface of Evidence and Public Policy

Moderator: Adolfo Valadez, MD, MPH, Committee Member

Key questions:
• Where does evidence fit into public policy decision making?
• How do policy makers gather, use, and evaluate evidence in decision making?
• What challenges do policy makers face in finding and using evidence?
• What types of evidence are most useful to policy makers?

Joshua Sharfstein, MD, Baltimore City Health Department
Stephanie Coursey Bailey, MD, MS, Office of Public Health Practice, Centers for 

Disease Control and Prevention
Lynn Silver, MD, MPH, New York City Department of Health and Mental Hygiene

CLOSING REMARKS
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AGENDA

Workshop on the Application of Systems Thinking to the Development 
and Use of Evidence in Obesity Prevention Decision Making

March 16, 2009
Beckman Center Auditorium
Irvine, California

Goal: Gain insights from experts on how a systems science framework and modeling 
could be helpful in generating and using evidence for decision making about obesity 
prevention and other multifaceted areas of health promotion and disease prevention.

PROGRAM

Welcoming Remarks
Shiriki Kumanyika, PhD, MPH, Committee Chair

UK Foresight Programme’s Tackling Obesities: Future Choices Project
Susan Jebb, PhD (via videoconference), Medical Research Council Collaborative 

Center for Human Nutrition Research, Cambridge, UK

Knowledge Synthesis and Integration: Changing Models, Changing Practices
Allan Best, PhD, Vancouver Coastal Health Research Institute

System Dynamics Simulation in Support of Obesity Prevention Decision Making
Bobby Milstein, PhD, MPH, Centers for Disease Control and Prevention
Jack Homer, PhD, Homer Consulting

Multilevel Approaches to Understanding and Preventing Obesity: Analytical 
Challenges and New Directions
Ana Diez Roux, MD, PhD, MPH, University of Michigan School of Public Health

CLOSING REMARKS
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Committee Member 
Biographical Sketches

Shiriki K. Kumanyika, Ph.D., M.S.W., M.P.H., R.D. (Chair), is Professor of 
Epidemiology in the Department of Biostatistics and Epidemiology and Pediatrics 
(Gastroenterology, Nutrition Section) and Associate Dean for Health Promotion 
and Disease Prevention at the University of Pennsylvania School of Medicine. Dr. 
Kumanyika has a unique interdisciplinary background that integrates epidemiol-
ogy, nutrition, prevention, minority health, and women’s health issues across the 
life course. She received a B.A. from Syracuse University, an M.S.W. from Columbia 
University, a Ph.D. in human nutrition from Cornell University, and an M.P.H. from 
The Johns Hopkins University. The main themes in Dr. Kumanyika’s research concern 
the role of nutritional factors in the primary and secondary prevention of chronic 
diseases, with a particular focus on obesity, sodium reduction, and related health 
problems such as hypertension and diabetes. She has a particular interest in the epide-
miology and management of obesity among African Americans. Dr. Kumanyika has 
served on numerous national and international advisory committees and expert panels 
related to nutrition and obesity, and currently serves as Vice Chair of the Department 
of Health and Human Services’ (HHS’) Secretary’s Advisory Committee for Healthy 
People 2020. She is co-chair of the International Obesity Task Force and serves as a 
consultant to the World Health Organization’s Department of Nutrition for Health 
and Development. She has served on the Food and Nutrition Board of the Institute 
of Medicine (IOM) and a number of IOM committees, including the Committee 
on Prevention of Obesity in Children and Youth and the Committee on Progress in 
Preventing Childhood Obesity (as a volunteer consultant). Dr. Kumanyika is a mem-
ber of the IOM.

David B. Abrams, Ph.D., is Executive Director of the Steven A. Schroeder Institute 
for Tobacco Research and Policy Studies at the American Legacy Foundation and 
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is Professor of Health, Behavior, and Society at The Johns Hopkins University 
Bloomberg School of Public Health. He earned a Ph.D. from Rutgers University in 
clinical psychology. Dr. Abrams is a licensed clinical psychologist, specializing in 
health psychology, addictions, and tobacco use behavior. His primary interest is in 
fostering the systems integration of biomedical, sociobehavioral, and ecologic-public 
health models to understand and eliminate tobacco use behavior at the popula-
tion level. Dr. Abrams was Director of the Office of Behavioral and Social Sciences 
Research (OBSSR) at the National Institutes of Health (NIH), from 2005 to 2008. 
Prior to that, he was Professor of Psychiatry and Human Behavior and Professor 
of Community Health at Brown University Medical School and founding Director 
of Brown’s Transdisciplinary Centers for Behavioral and Preventive Medicine for 
more than 16 years. He has published more than 250 scholarly articles and has 
been a principal or co-investigator on 65 grant awards, including a National Cancer 
Institute Program Project award for Transdisciplinary Tobacco Use Research Centers 
of Excellence. Dr. Abrams is lead author of The Tobacco Dependence Treatment 
Handbook: A Guide to Best Practices and recipient of a book of the year award 
from the American Journal of Nursing. He is a Fellow and past President of the 
Society of Behavioral Medicine and a recipient of the society’s Distinguished Scientist 
Award, Distinguished Service Award, and Distinguished Research Mentor Award. He 
served on the IOM Committee on Reducing Tobacco Use: Strategies, Barriers, and 
Consequences.

Ross C. Brownson, Ph.D., is Professor of Epidemiology at Washington University 
in St. Louis. He is involved in numerous community-level studies designed to reduce 
modifiable risk factors such as physical inactivity, unhealthful eating, and tobacco 
use. In particular, he is interested in the impacts of environmental and policy inter-
ventions on health behaviors. Dr. Brownson also conducts research on dissemina-
tion of evidence-based interventions in public health settings. His research is sup-
ported by NIH, the Centers for Disease Control and Prevention (CDC), the Missouri 
Foundation for Health, and the Robert Wood Johnson Foundation. He is Co-Director 
of the CDC-funded Prevention Research Center (PRC)—a 5-year, multimillion dol-
lar project aimed at developing innovative approaches to chronic disease prevention. 
The PRC in St. Louis is a joint research endeavor between the Saint Louis University 
School of Public Health and Washington University. Dr. Brownson is the author of six 
books and more than 250 peer-reviewed articles. His books include Chronic Disease 
Epidemiology and Control, Applied Epidemiology, Handbook of Obesity Prevention, 
Communicating Public Health Information Effectively: A Guide for Practitioners, and 
Evidence-Based Public Health. He is Associate Editor of the Annual Review of Public 
Health and on the editorial board of three other journals. He is a former and found-
ing member of the 15-person CDC task force responsible for developing the Guide to 
Community Preventive Services.
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Frank Chaloupka, Ph.D., is Distinguished Professor in the Department of Economics 
at the University of Illinois at Chicago (UIC); he also holds an appointment in the UIC 
School of Public Health’s Division of Health Policy and Administration and is direc-
tor of the UIC Health Policy Center. He received his Ph.D. from the City University 
of New York Graduate School and University Center, specializing in health econom-
ics. Dr. Chaloupka’s research interests include the effects of prices, policies, and other 
environmental factors on health behavior, including cigarette smoking and other 
tobacco use, alcohol use and abuse, illicit drug use, diet, and physical activity, as well 
as outcomes related to these behaviors. Much of his research focuses on youth and 
young adults. He received a University Scholar Award from the University of Illinois 
for his research on the economic analysis of substance use and abuse and was an 
expert reviewer on the IOM’s National Cancer Policy Board in 1997.

Madhabi Chatterji, Ph.D., is Associate Professor of Measurement and Evaluation and 
Director of the Assessment and Evaluation Research Initiative at Teachers College, 
Columbia University. Dr. Chatterji received her Ph.D. in measurement, evaluation, and 
research methodology from the University of South Florida, and has taught methodol-
ogy courses at the graduate and advanced graduate levels for more than 15 years. Her 
research interests are in assessment and evaluation methodology, evidence standards 
and new evidence synthesis approaches, educational equity, and standards-based edu-
cational reforms in the United States. Her research has received national and regional 
recognition through awards from the American Educational Research Association in 
2004 (AERA-Division H, 2004—Advances in Research Methodology) and the Florida 
Educational Research Association (Distinguished Paper Award, 1993). As a recent 
Fulbright Research Scholar (2007-2008), Dr. Chatterji is examining issues related 
to universal education and gender equality at the primary level in two South Asian 
nations, India and Bangladesh. She has published widely on both measurement and 
evaluation topics, with several papers weighing the utility of systemic, mixed-method 
designs against randomized controlled trials for studying complex education and pub-
lic health interventions. Dr. Chatterji is a frequent consultant in her areas of specialty 
and serves on several national and international advisory panels in education, public 
health, and medicine. She took part in the planning meeting for this committee’s work.

Barbara A. Dennison, M.D., is Director of Policy and Research Translation in the 
Division of Chronic Disease and Injury Prevention at the New York State Department 
of Health, where she has overall responsibility for identifying and working with pro-
grams to ensure the implementation of evidence-based, best-practice, and promising 
approaches to preventing and reducing risk factors and conditions related to chronic 
diseases and injury. Dr. Dennison serves as the point of contact for the Division of 
Chronic Disease and Injury Prevention in developing policy and legislative initiatives 
to improve public health, and as the division’s policy liaison with other Department of 
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Health units, state agencies, and external organizations in the development of chronic 
disease prevention policies. From 2003 to 2009, she served as Director, Bureau of 
Health Risk Reduction, where she provided leadership for the state’s community-
based prevention efforts to reduce obesity, heart disease, stroke, diabetes, and other 
chronic diseases and to improve guideline-concordant care of chronic diseases.

Christina Economos, Ph.D., is Associate Professor of Nutrition and New Balance 
Chair in Childhood Nutrition at the Friedman School of Nutrition Science and Policy 
at Tufts University. Dr. Economos earned her M.S. at Columbia University and her 
Ph.D. at the Friedman School. Her research efforts focus on the interactions among 
exercise, diet, and body composition. Her translational research includes theory-based 
obesity prevention interventions with ethnically and socioeconomically diverse chil-
dren, adolescents, and their families in urban and rural communities across the United 
States. She was principal investigator for the Shape Up Somerville (SUS) project, fund-
ed primarily by CDC, and currently leads several large obesity prevention intervention 
trials. The SUS project targeted behavior change in children through community-
based, environmental change in a low-income, racially/ethnically diverse population. 
Results published in Obesity in 2007 demonstrate that this multipronged intervention 
reduced overweight in the treatment children compared with children in two similar 
comparison communities. Dr. Economos has held positions in public health nutri-
tion, including a tenure at the Massachusetts Department of Public Health. She serves 
on numerous state and national advisory boards. She was a consultant on the Youth 
Subcommittee for the 2008 Physical Activity Guidelines and is a member of the Public 
Information Council of the American Society for Nutrition.

Steven Gortmaker, Ph.D., is Professor of the Practice of Health Sociology in the 
Department of Society, Human Development, and Health and Director of the Health 
Prevention Research Center at the Harvard School of Public Health. He received a 
Ph.D. from the University of Wisconsin, Madison. Dr. Gortmaker’s research is focused 
on the health of children and adolescents, particularly households living in poverty 
and minority populations. The major goal of this research has been to identify modifi-
able risks for morbidity and mortality in the young, and to both initiate and evalu-
ate interventions to improve these outcomes. Dr. Gortmaker’s work has focused on 
a broad variety of risks, ranging from sociological concepts such as poverty, social 
stress, and social networks to behaviors such as smoking, inactivity (exemplified by 
television viewing), and diet, and on interventions including policy at the national and 
state levels and programs at the regional, county, school, hospital, clinic, and indi-
vidual levels. His research encompasses collaborative work with research groups at 
Harvard, in the Boston area, nationally, and internationally. Dr. Gortmaker also was 
involved in two school-based interventions: the Eat Well and Keep Moving Project 
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and Planet Health. Both programs have been shown to reduce obesity risk behaviors 
in experimental trials and are in wide use across the United States.

Lawrence W. Green, Dr.P.H., is Co-Director of the Society, Diversity, and Disparities 
Program for the Cancer Center and Professor in the Department of Epidemiology and 
Biostatistics at the University of California, San Francisco (UCSF). Prior to his current 
position, Dr. Green was Director of the Office of Science and Extramural Research, 
Public Health Practice Office, at CDC. He received a B.S., M.P.H., and Dr.P.H., 
each in the area of public health or public health education, from the University of 
California, Berkeley. The majority of his work focuses on developing and strengthen-
ing practice-based evidence as a complement to evidence-based practices derived from 
systematic reviews of highly controlled trials. In the Carter Administration, he served 
as the first Director of the Office of Health Information, Health Promotion, Physical 
Fitness and Sports Medicine. He has served on the public health faculties at Berkeley, 
Johns Hopkins, Harvard, the University of Texas, and the University of British 
Columbia and as Vice President and Director of the Kaiser Family Foundation’s 
national Health Promotion Program. Dr. Green is a member of the IOM and was a 
member ex officio of the IOM’s Clinical Research Roundtable from 2001 to 2005.

Robert A. Hiatt, M.D., Ph.D., is Professor and Co-Chair of the Department of 
Epidemiology and Biostatistics at UCSF and Director of Population Science and 
Deputy Director of the UCSF Helen Diller Family Comprehensive Cancer Center. He 
is also an Adjunct Professor, Division of Epidemiology, at the University of California, 
Berkeley. From 1998 to early 2003, he was the first Deputy Director of the Division 
of Cancer Control and Population Sciences at the National Cancer Institute, where 
he oversaw cancer research in epidemiology and genetics, surveillance, and health 
services. His research interests have included the epidemiology of cancer, especially 
breast cancer; cancer prevention and screening; health services and outcomes research; 
and the social determinants of cancer. He is a recipient of NIH Merit Awards for the 
Quality of Cancer Care Committee and the Cancer Progress Report, and also received 
an NIH Director’s Award for the latter. Dr. Hiatt has served on two IOM committees 
in the past, one on improving cancer care in Georgia and the other on NIH research 
strategies to eliminate health disparities.

William Purcell, III, J.D., former Mayor of Nashville, Tennessee, is now Director of 
the Institute of Politics at the Kennedy School of Government at Harvard University. 
Mr. Purcell graduated from Hamilton College and Vanderbilt University School 
of Law. In 1986 he was elected to the Tennessee House of Representatives, where 
he served for five terms, assuming the positions of Majority Leader and Chair 
of the Select Committee on Children and Youth. After retiring from the General 
Assembly, he founded and became Director of the Child and Family Policy Center 
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at the Vanderbilt Institute of Public Policy Studies, which focuses on collaboration 
among academic research, politics, and best practices. During his tenure as Mayor 
of Nashville, the city saw a more than 50 percent increase in school funding and the 
creation of more than 20,000 affordable housing units. In 2006, Governing Magazine 
named him Public Official of the Year.

Robert Sege, M.D., Ph.D., is Chief of Ambulatory Pediatrics at the Boston Medical 
Center and Professor of Pediatrics at Boston University School of Medicine. Dr. Sege 
received his medical degree from Harvard Medical School and his Ph.D. in biology 
from the Massachusetts Institute of Technology. He is a primary care pediatrician 
whose research involves the development of a health care response to violence involv-
ing children and adolescents, ranging from child abuse to youth violence. For the past 
2 years, Dr. Sege has led an effort to develop a new framework for making evidence-
based policy recommendations for child health promotion activities in the clinical 
setting. He is a member of the American Academy of Pediatrics Evidence Working 
Group. Previously, Dr. Sege directed the federally funded development of the American 
Academy of Pediatrics’ violence prevention program, Connected Kids: Safe, Strong, 
Secure, and was co-investigator in a large prospective national study of how primary 
care providers identify and manage child physical abuse. He is principal investigator 
of Project Dulce, a child maltreatment research and demonstration project.

Harold Sox, M.D., M.A.C.P., is Professor of Medicine and of The Dartmouth Institute 
(emeritus) at Dartmouth Medical School and immediate past Editor of the Annals of 
Internal Medicine. Dr. Sox received his medical degree from Harvard Medical School. 
He began his studies in medical decision making when he was Chief Medical Resident 
at Dartmouth Medical School, where he later became department Chair. In his lifetime 
of research and writing, he has explored such issues as technology assessment, medical 
decision making, disease prevention and health promotion, cost-effectiveness analysis, 
physicians’ and patients’ risk preferences, and medical education. He has served on the 
editorial boards of other medical publications, such as Scientific American Medicine 
and The New England Journal of Medicine, and is the author of Medical Decision-
Making and other books. Dr. Sox has led national committees that have shaped clini-
cal, educational, and public policy in the United States. He has served as Chair of the 
U.S. Preventive Services Task Force, the IOM Committee to Study HIV Transmission 
through Blood Products, and the IOM Committee on Health Effects of Exposures in 
the Persian Gulf War, and was founding Chair of the Medicare Coverage Advisory 
Committee. Dr. Sox has served as President of the American College of Physicians and 
is a member of the IOM.

Adolfo M. Valadez, M.D., M.P.H., is Assistant Commissioner for Prevention and 
Preparedness Services at the Texas Department of Health Services. Dr. Valadez 
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received his medical degree from the University of Texas Medical Branch at Galveston 
and is board-certified in internal medicine. Later, he completed the Commonwealth 
Fund/Harvard University Fellowship in Minority Health Policy and received an 
M.P.H. degree from the Harvard School of Public Health. Dr. Valdez oversees approx-
imately 1,000 employees and a budget of more than $450 million. His three primary 
responsibilities are overseeing disease control and prevention, disaster preparedness 
and response, and the agency’s laboratory services. Previously, Dr. Valadez served 
as Medical Director and Health Authority for the Austin/Travis County Health and 
Human Services Department. In the past, he also served as Medical Director of the 
Martha Eliot Health Center in Jamaica Plain, Massachusetts, and as a primary care 
provider. Dr. Valadez has served on peer review committees for the Health Resources 
and Services Administration’s Centers of Excellence grants, as a member of a CDC 
Expert Panel on Physical Activity and Nutrition and a Special Emphasis Panel on 
community-based participatory research methodologies, and on numerous profession-
al societies’ advisory committees.

Leticia Van de Putte, R.Ph., is a Senator in the Texas State Senate, currently in her 
fourth term, after having served as a State Representative for five terms. Senator Van 
de Putte holds a bachelor’s degree in pharmacy from the University of Texas at Austin. 
As Senator, she has focused on issues regarding children, veterans, improved access 
to health care, quality education, and economic development. She has consistently 
authored and sponsored bills to assist families in securing opportunities, and has also 
been a key author of legislation reforming the welfare system, revamping the Juvenile 
Code, and insuring children. In 1993, she was a Kellogg Fellow at the Kennedy School 
of Government at Harvard University. Senator Van de Putte has received awards from 
numerous civic organizations and community groups. She has been actively involved 
in the National Conference of State Legislatures, serving as President from 2006 to 
2007. In 2002, she became Chair of the Senate Democratic Caucus. In 2008, she 
served as Co-Chair of the Democratic National Convention.

Stephen G. West, Ph.D., is Professor in the Department of Psychology at Arizona State 
University and Visiting Professor, Free University of Berlin, Germany (summer semes-
ters). He received his Ph.D. from the University of Texas at Austin. He is past Editor 
of Psychological Methods and current Associate Editor of Multivariate Behavioral 
Research. His quantitative research interests include experimental, quasi-experimental, 
and longitudinal designs for field research, structural equations modeling, multiple 
regression analysis, mediational analysis, multilevel analysis, longitudinal data analy-
sis, and graphics and exploratory data analysis. His substantive research interests 
focus on personality research and prevention-related issues in health, mental health, 
and substance abuse. He recently completed work on grant-funded projects involv-
ing a randomized trial of an intervention for couples at high risk for HIV/AIDS and 
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a longitudinal study of the well-being of HIV/AIDS patients. He is currently working 
on grant-funded projects that examine short- and long-term effects of grade retention 
on achievement and on personality, cognitive, and social development in children; the 
development and validation of English and Spanish language asthma screening ques-
tionnaires for inner city communities; and statistical mediation models for prevention 
research.
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121
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Causality, 27, 174–180. See also Average causal effect; 

Mapping 
 perspectives on, 174–180
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Delphi Method, 126–127
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EBM. See Evidence-based medicine
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Ecological models, 28–29, 41–42, 72
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Evaluability assessment
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 desired outcomes, 194
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 objectives, 193–194
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 approaches to, 62
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Evidence-based decision making, 2, 28
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Evidence-based medicine, 2, 59–60, 171
Evidence-based public health, 60–61
Evidence-based public policy, 61
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 evaluation, 224
 guidelines, 223
 measures, 224
 systematic reviews, 224–225
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Evidence synthesis, 105–108, 125, 136, 139, 213
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 mixed-method evidence synthesis, 107–108
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F
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Funders. See Research funders; Resources needed

G
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 evaluating, 13
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and Evaluation, 144–145
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situation?, 142–144
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136–142
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Harm, 7, 28, 83
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HEALCP. See Healthy Eating Active Living Convergence 

Partnership

Health Canada, 145
Health communication and social marketing approaches, 

to obesity prevention, 44–45
Health consequences of obesity, physical, social
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Health disparities, 92. See also Disparities
Health Forecasting, 127
Health impact assessment, 94, 127
Healthy Eating Active Living Convergence Partnership, 

189, 191–192
HEALTHY study, 96
HHS. See U.S. Department of Health and Human  

Services
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 evidence to identify, 91–93
HIV. See Human immunodeficiency virus
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 how do we implement this information for our 

situation?, 142–144, 149–150, 153–154
 areas of concerns and examples of evidence needed, 95
 posing “Why,” “What,” and “How” questions after a 

policy or program is in place, 96–98
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 programs to prevent, 293
Hypertension. See Diseases related to obesity
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Identification of appropriate outcomes, 118–120
 evaluation framework for government efforts to 

support capacity development for preventing 
childhood obesity, 119

 evaluation framework for industry efforts to develop 
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120
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 evidence synthesis methods, 105–108
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 experimental and quasi-experimental studies, 101,  

103
 expert knowledge, 109–110
 gathering the evidence, 110–111
 the L.E.A.D. framework for obesity prevention decision 

making, 90
 mixed-method studies, 104–105
 nonexperimental or observational studies, 100–102
 parallel evidence, 108–109
 potentially useful, 100–110
 qualitative research, 103–104
 specifying questions—an evidence typology for the 

L.E.A.D. framework, 91–100
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 of interventions, 93–94, 136–142, 149, 151–153
 of the L.E.A.D. framework, 193–194
Impact evaluation (or assessment), 127
 as areas of evidence needed, 93–94
Implementation, 141, 168, 192–193
 of interventions, 95–96, 122, 142–144
 of the L.E.A.D. framework, 192–193
Incorporating systems thinking
 recommendations concerning, 12, 203
Indicated interventions, 37–38, 141, 153
Information sources for locating evidence, 269–275
 government, 272
 Grey and unpublished literature, 271
 policies and programs, 273–275
 scientific literature databases, 269–270
 surveys, polls, and rankings, 272
Initiative on the Study and Implementation of Systems, 78
Institute of Medicine, 18–19, 124, 135, 161, 197
Institutionalization, of an intervention or program, 122, 

168. See also Quality rating criteria for external 
validity 

Integration
 of evaluation findings into the L.E.A.D. framework, 

187, 195
 of the L.E.A.D. framework into public health decision 

making and related research, 188, 194, 195
 of relevant evidence and knowledge into systems, 154
Interdisciplinary integration, 84
Internal validity. See also Level of certainty
 key assumptions/threats to, and example remedies for 

randomized controlled trials and alternatives, 176
International Obesity Task Force, 65, 91
Interrupted time series analysis, 174, 176, 180, 277–278, 

281–283
 as sources of evidence, 101, 103–105
Interventions 
 defined, 215
IOM. See Institute of Medicine
IOTF. See International Obesity Task Force
ISIS. See Initiative on the Study and Implementation of 

Systems
Iterative steps, in system dynamics modeling, 79
ITS. See Interrupted time series analysis

J
Journals and journal editors, 11–12, 14, 15, 20, 57, 65, 

110, 111, 160, 166, 190–191, 193, 200–201, 203, 
205, 206, 293. See also Target audiences

K
Kaiser Permanente, 20, 197
Knowledge integration, 134, 154, 200 
 defined, 215

L
L.E.A.D. framework, 5, 66–68
 communication and dissemination of, 187–193
 conclusions regarding, 199, 201
 evaluation and refinement of, 187, 193–195
 fundamental evidence concepts in, 59–65
 implementing fully, 111
 key assumptions guiding use of, 11, 202
 and new opportunities for research, 3
 for obesity prevention decision making, 67, 73
 and population health problems, 55
 rationale for and overview of, 55–70, 149
 recommendations concerning, 14–15, 205–206
 using the L.E.A.D. framework, 4–10
Level of certainty, 7, 8, 11, 59, 62, 64, 115, 118, 121, 

123, 124, 127, 138, 149, 152, 161, 172, 174–176, 
200, 202, 283–284, 287–288, 294. See also Internal 
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 key assumptions/threats to internal validity and 
example remedies for randomized controlled trials 
and alternatives, 176

Locate Evidence, Evaluate Evidence, Assemble Evidence, 
Inform Decisions. See L.E.A.D. framework

Locating evidence, 7
 information sources for, 269–275
 strategies for, 89–114, 148–149
Logic models/modeling, 28, 65, 135–136, 151, 294
 for obesity prevention, 39–41, 119
 as sources of evidence, 103–104
Longitudinal studies, 100, 102, 118, 282, 289
 as sources of evidence, 100, 102
Low-income
 as a risk factor for obesity, 24, 26, 163

M
Maintenance, 141, 168, 187, 201, 224 
 assessing the extent of for an intervention, 118 
 as a dimension of generalizability, 52, 122 
 as part of RE-AIM, 144–145
Managed care programs, 45
Mapping, 84, 104, 139, 141, 146, 293–294, See also 

Matching, mapping, pooling, and patching
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      systems, 12, 74, 203
 the obesity “system”—a broad causal map, 81
MATCH. See Multilevel Approach to Community Health
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