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SECTION I 11

FUNDAMENTAL ISSUES 

IN TRANSLATIONAL RESEARCH

Translational Research – 11

Two Phases of a Continuum

Roland G. Hiss, MD, Professor Emeritus of 
Medical Education, (formerly, Coordinator of
Prevention and Control Division of the Michigan
Diabetes Research and Training Center), 
University of Michigan Medical School

Diabetes translation, and translation of any new bio-

medical or behavioral science, refers to the process

through which new science is utilized to improve 

the nation’s health. Translation occurs in two separate

but sequential phases. Phase I Translation, usually

dubbed “bench–to–bedside,” applies basic scientific

discoveries to human healthcare under controlled 

conditions, i.e., clinical research. Phase II Translation

promotes the adoption of the fruits of promising clini-

cal research by community-based healthcare under

uncontrolled and (often) uncontrollable conditions.

From Efficacy to Effectiveness to 15 

Community and Back: Evidence-Based 

Practice vs Practice-Based Evidence

Lawrence W. Green, DrPH, Director, 
Office of Science and Extramural Research, 
Public Health Practice Program Office, 
Centers for Disease Control and Prevention
Judith M. Ottoson, EdD, MPH, Associate Professor, 
Andrew Young School of Policy Studies, 
Georgia State University

Phase I Translation (bench–to–bedside) – usually

defined as “clinical research” – are efficacy studies

under controlled conditions with careful attention to

internal validity. Phase II Translation (results of clinical

research applied to community settings) are effective-

ness trials in which promising clinical research is put 

to various reality tests in increasingly disparate settings,

populations and circumstances. Translational research,

as a special case of program evaluation and the ulti-

mate effectiveness test, must take local circumstances

into account while still striving for some generalizability.

SECTION II 19

OUTCOMES FOR 

TRANSLATIONAL RESEARCH

What Outcomes Are Most 19

Important for Translational Research?

Russell E. Glasgow, PhD, Senior Scientist, 
Kaiser Permanente Colorado

Outcomes for translational research need to be 

practical, acceptable, and sensitive to intervention

effects in addition to usual psychometric criteria 

such as internal consistency and reliability. Measures

should include contextual factors, delivery of interven-

tion components, hypothesized mediators, and both

immediate and longer-term outcomes. A proposed

generally applicable package of measurement cate-

gories for translational intervention evaluation should

include: behavior change, quality of life, generalization

(reach, adoption, and maintenance), implementation,

economic outcomes and contextual factors.

Quality of Life Outcomes 23

in Translation

K. M. Venkat Narayan, MD, MPH, MBA, 

Chief, Diabetes Epidemiology Section, 
Division of Diabetes Translation, 
Centers for Disease Control and Prevention
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Quality of life (QOL) is an important outcome for 

diabetes translational research. Several factors 

are associated with QOL for people with diabetes 

and they need to be taken into account as possible 

confounders or effect modifiers. There are several

approaches to measuring QOL; each approach 

offers unique dimensions.

Methodological Issues 26

in Economic Evaluation

David Meltzer, MD, PhD, Associate Professor,
Department of Medicine, School of Public Policy 
and Department of Economics; Director, MD/PhD
Program in the Social Sciences and RWJ Clinical
Scholars Program, University of Chicago

Economic evaluation is critical to controlling the cost

and improving the efficiency of the healthcare system.

Economic evaluation of medical care is most often

approached using medical cost-effectiveness analy-

sis. Several recent innovations in medical cost-effec-

tiveness analysis – utility assessment, preference het-

erogeneity and self-selection, measurement of future

cost, and use of value of information calculations to

understand the potential value of research – all have

potential relevance to cost-effectiveness in diabetes.

SECTION III 29

EXPERIMENTAL DESIGN ISSUES 

IN TRANSLATIONAL RESEARCH

Linkage of Question to 29

Design for Diabetes Translation

Carol M. Mangione, MD, MSPH, 

Professor of Medicine; Director, Resource 
Center for Minority Aging Research, 
David Geffen School of Medicine at UCLA

The research design should be closely linked to 

the purpose of the evaluation. Many promising

designs for translational research build on a theoreti-

cal framework of behavioral change that is informed

by rigorous qualitative and quantitative observational

research. Nonrandomized study designs are frequent-

ly most appropriate for translational research, but 

all of these have methodologic trade-offs in terms 

of internal and external validity and bias. Given the

complexity of changing systems of care, multi-

factorial and multi-level interventions are needed 

to improve quality of care.

Community-Based Participatory 33

Research for Diabetes Translation and 

Multi-level, Multi-factorial Interventions

Marshall H, Chin, MD, MPH, Associate Professor 
of Medicine; Director, Prevention and Control Core
of the Diabetes Research and Training Center,
University of Chicago

Community-based participatory research (CBPR)

brings together communities, researchers and 

agencies to improve health collaboratively in the 

community. All participants are equal partners, 

each bringing different strengths to the table.

Sustaining efficacious diabetes care in real-world 

settings requires buy-in and individualization, 

which are features of CBPR efforts. CBPR may 

be especially useful for improving diabetes care 

in vulnerable, hard-to-reach populations.

SECTION IV 37

REVIEW AND CRITIQUE OF 

TRANSLATIONAL RESEARCH STUDIES

Moving Translational Research 37 

Forward: Do We Need a GPS?

Barbara K. Rimer, DrPH, Alumni Distinguished
Professor of Health Behavior and Health Education,
The University of North Carolina at Chapel Hill

Unless there is an explicit, formal model of how 

dissemination fits into the scientific process, it

becomes a land to which no one travels. The highest

level of a research organization must recognize and
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reinforce the importance of dissemination or transla-

tion. If we want to optimize likelihood of dissemination

or translation, we should design for it. Usually, dis-

semination is an afterthought. Additionally, we must

change the culture to make dissemination research 

a valued area of study and attention to dissemination

an expected part of the research process. 

Perspective of NIH 42

Review Committees

Alan M. Delamater, PhD, Professor of Pediatrics and
Psychology, University of Miami School of Medicine

The proposed intervention must address a significant

public health issue and have a solid empirical basis 

in efficacy studies. The study approach should be

directed to diverse populations; conducted in real-

world settings; have an appropriate control group;

use an intent-to-treat design; provide measures of

implementation, including process measures such 

as treatment fidelity, staffing time and cost, and 

consumer and staff satisfaction; and include reliable, 

valid and clinically practical measures of both short

and long-term outcomes, including health behaviors,

health outcomes and quality of life. The investigators

must have established a collaboration with the com-

munity-based organizations, have expertise with 

the proposed intervention, and have demonstrated

the approach is feasible in the proposed setting.

Translational Research: 45

The Medical Editor’s View

Harold C. Sox, MD, MACP, Editor, 
Annals of Internal Medicine

Medical journals play an essential role in the evaluation

and dissemination of clinical research. The process 

of scientific review and editing is labor intensive and

costly. The article describes several issues concerning

manuscript preparation, manuscript submission and

manuscript review. The open access model of medical

journalism provides free access to content and passes

the cost of review from the subscriber to the author.

The model is unproven but currently under test.

Publishing unbiased information about the effective-

ness of new technology is an important public service.

Achieving this goal requires constant attention.

SECTION V 49

THE OUTLOOK FOR 

TRANSLATIONAL RESEARCH

Translating the Diabetes 49 

Prevention Program

David G. Marrero, PhD, Professor of Medicine,
Director, Diabetes Prevention and Control Center,
Indiana University School of Medicine

The Diabetes Prevention Program (DPP) demon-

strated that type 2 diabetes can be delayed or 

possibly prevented by lifestyle modification and use

of medication. The interventions, however, were 

not designed in a way that is directly deliverable on 

a public health scale. Translation on a public health

scale will require: 1) increased community aware-

ness of risk factors for diabetes and strategies for

reducing them; 2) defining real-world strategies to

identify individuals at risk who are likely to benefit

most from lifestyle modifications; and 3) developing

interventions or strategies to enhance dissemination

and sustainability in nonresearch environments, 

particularly community venues where it can be

accessed by broader segments of the population.

Translating Obesity and Diabetes 53 

Research: Some Challenges 

and Recommendations

Ken Resnicow, PhD, Professor, 
School of Public Health, University of Michigan

In the field of obesity, there is a disconnect between

research interventions and clinical practice and formi-

dable practitioner and system barriers to effective

treatment exist. Recasting obesity as a behavioral

rather than a medical condition is recommended 
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to address these problems. This would involve switch-

ing the nexus of care to behavioral professionals.

Redefining obesity as a cluster of heterogeneous

conditions, termed “obesities”, would foster a more

individualized approach rather than the current one

size fits all approach.

Changing Practices/Changing Lives: 56

The Health Disparities Collaboratives 

Bringing Science to Life

David M. Stevens, MD, MA, Senior Medical 
Officer for Quality Improvement, Center for 
Quality Improvement and Patient Safety, 
Agency for Healthcare Research and Quality

System change is necessary to translate science 

into clinical practice. Implementing, spreading 

and sustaining positive system change in health 

centers supports the need to address leadership, 

to transform clinical systems to a model of care and

to apply strategies for learning and improvement. 

This systematic approach addresses formal, informal

and technical aspects of care and organizational 

and personal behavior. Infrastructure and partnerships 

at the practice, state and national levels are essential

to implement, support, sustain and spread positive

change. Research methods need to address complex

systems and not solely rely on understanding a 

system by splitting it into its component pieces.

Translational Research 60

at the CDC – The Future

Frank Vinicor, MD, MPH, Director, Division 
of Diabetes Translation, Centers for Disease 
Control and Prevention

Recent studies indicate that improvements in dia-

betes preventive behaviors (“intermediate process

indicators”) are occurring in most health systems,

with early suggestions of stabilization of some long-

term complications (“distal outcome indicators”). 

To continue improvements in the rate, depth and

breadth of diabetes translation, however, 3 different

realities must be addressed. First, changes must 

be made in existing health systems; second, serious

commitment to prevention must occur; and third,

continued excessive focus on individual entitlement 

to highly efficacious, expensive and specialty treat-

ment (vs reasonable levels of broad-based communi-

tarian health) will eventually undermine progress 

in diabetes translation.

The Future of Translational 62

Research at the NIDDK

Allen M. Spiegel, MD, Director, National Institute 
of Diabetes and Digestive and Kidney Diseases

The spectrum of scientific activities that begins 

with the identification of a health problem and ends

with dissemination and translation of proven interven-

tional approaches to the problem proceeds through 

3 sequential steps: Step 1 – epidemiologic and 

basic research to identify potential risk factors, 

mechanisms and influence; Step 2 – clinical trials 

to determine efficacy of risk factor changes on health

outcomes; Step 3 – clinical and community trials to

determine effectiveness of interventional approaches

to change risk factors. The NIDDK has mounted 

a robust translational research program in support 

of each of these steps. The program includes: 

funding through the R18/R34 mechanism for trans-

lational research; Diabetes Research and Training

Centers (DRTCs); Obesity and Nutritional Research

Centers (ONRCs); Clinical Nutritional Research

Centers (CNRUs); and participation in the recently

established Obesity Research Task Force.

The NIH Roadmap 64

(http://www.nihroadmap.nih.gov)

Raynard S. Kington, MD, PhD, Deputy Director, 
National Institutes of Health

The fundamental need for an NIH “roadmap” 

to guide trans-NIH functions derives from the well-

documented barriers moving scientific discovery 

from its origin (the “bench”) to the bedside (clinical
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research) to the practice community nationwide

(improvement of the nation’s health). Efforts to 

establish the Roadmap began in August 2002 with

consultation with over 100 thought leaders, followed

by developmental discussions involving the NIH 

hierarchy and numerous outside collaborators, and

leading to formal announcement of the Roadmap 

in September 2003. Three core themes characterize

the NIH Roadmap: core theme #1, “New Pathways

to Discovery”; core theme #2, “Research Teams 

of the Future”; and core theme #3, “Re-engineering

Clinical Research”.

SECTION VI 69

KEY POINTS FROM 

PANEL DISCUSSIONS 

Conference Planners and Faculty 75





9

This document was prepared to assist investigators in either academic or community-
based organizations engaged in translational activities or translational research. 
In particular, this publication should be useful to applicants to either of the NIDDK
announcements concerning translational research: “Translational Research for the
Prevention and Control of Diabetes”, PA-02-053 (R18 mechanism), and “Planning
Grants for Translational Research for the Prevention and Control of Diabetes,” 
PA-03-052 (R34 mechanism). All individuals interested in translational research 
funding opportunities should go to the NIDDK Web page for current initiatives 
and funding opportunities. 

In September 2002, the Diabetes Mellitus Interagency Coordinating Committee
(DMICC), congressionally charged with coordinating federal efforts in diabetes, 
conducted a one-day conference on the NIH Campus on the subject of diabetes 
translation. The DMICC conference examined several aspects of diabetes translation, 
a focus that underpins bringing the fruits of laboratory discoveries and clinical 
research to the patient and medical practice. A summary of this conference 
appears in Diabetes Care under the title “Considerations for Diabetes Translational
Research in Real-World Settings” (Diabetes Care 26(9): 2670-2674, 2003). 

The DMICC conference clarified the definition of diabetes translation, in particular 
noting that translation (of diabetes or other clinical science) occurs in two sequential
phases: (1) application of basic laboratory-based research to clinical care, often 
called “bench-to-bedside” or “clinical research “; (2) widespread dissemination of the
results of that clinical research to the community level with adoption of the new science
by all individuals and populations (regardless of setting) who might benefit from it. 
The DMICC conference identified the need for a national conference to further explore
the intricacies, challenges, barriers and rewards of research in this second phase 
of diabetes and obesity translation. 

Preface



The national conference proposed by the DMICC was held January 12-13,
2004 on the NIH Campus and its proceedings are reported in this document. 
The conference examined challenges in complex situations facing providers
caring for diverse communities with limited resources. Translation aims 
to determine what can improve outcomes in diverse, real-world populations 
and practically how to achieve those goals. Priority areas for diabetes 
and obesity translational research discussed at the conference included: 
the applicability of programs and results to different settings; understanding 
barriers and mediators to translation; how to move from an acute care 
paradigm to a chronic care model; vulnerable, understudied populations; 
translational interventions; community-based participatory research; 
economic analyses; and public health and public policy efforts. 

It is clear that major societal benefits from basic and clinical research will 
not be realized unless translation of their findings to real-world practice 
occurs. Addressing diabetes translational issues effectively will require 
changes on the part of researchers, policy makers, funding organizations, 
grant review committees, and journal editorial boards. 

Allen M. Spiegel, MD

Director
National Institute of Diabetes 
and Digestive and Kidney Diseases
National Institutes of Health
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Translational Research – Two Phases of a Continuum

Roland G. Hiss, MD

Professor Emeritus of Medical Education
(formerly, Coordinator of Prevention and

Control Division of the Michigan Diabetes
Research and Training Center) 
University of Michigan Medical School

Key Points

1. Diabetes translation, and translation of 
any new biomedical or behavioral science,
refers to the process through which that new
science is utilized to improve the nation’s
health. Translation occurs in two separate 
but sequential phases.

2. Phase One Translation, usually dubbed
“bench-to-bedside,” applies basic scientific 
discoveries to human health care under 
controlled conditions, i.e. clinical research.

3. Phase Two Translation promotes the adop-
tion of the fruits of promising clinical research

by community–based health care under uncon-
trolled and (often) uncontrollable conditions.

4. Section One of this document, Fundamental
Issues in Translational Research, addresses
multiple issues associated with the selection,
design, planning, conduct and outcome meas-
urement of Phase Two Translational Research.

The Translation Movement of 
the Last Quarter Century

The Diabetes Mellitus Research in Education
Act of 1974 (PL-93-354), hereinafter “the act”,
initiated a comprehensive, national diabetes

Section I
Fundamental Issues 
in Translational Research
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program that has guided the Federal
Government’s approach to diabetes over the
last quarter century. The central element of the
act provided for a National Commission on 
Diabetes to “formulate a long-range plan to
combat diabetes mellitus with specific recom-
mendations for the utilization and organization
of national resources for that purpose.” The act
also amended the Public Health Service Act 
in several significant ways, specifically:

1. Provision of diabetes mellitus prevention 
and control programs (later implemented by the
Centers for Disease Control and Prevention);

2. Development or expansion of centers of
research and training in diabetes mellitus and
related endocrine and metabolic disorders 
(later Diabetes Research and Training Centers
[DRTCs], and Diabetes Endocrinology Research
Centers [DERCs]); and

3. Recommendations for a “diabetes coordinating
committee” (later the Diabetes Mellitus
Interagency Coordinating Committee, or DMICC).

The Commission, chaired by Oscar B. Crofford,
MD, met throughout calendar 1975. Across 
the nation, the Commission gathered testimony
from the diabetes community – healthcare 
professionals, diabetes researchers both basic 
and clinical, healthcare delivery systems large
and small, and, most importantly, hundreds 
of persons with diabetes and their families.

The landmark report of the National Commission
on Diabetes, dated December 1975, provided
Congress with a comprehensive blueprint – 
the “long-range plan” – for Federal initiatives in

diabetes for the last quarter of the 20th century.
The Commission fleshed out key provisions 
of the 1974 Act, notably: 1) that the National
Institute of Health establish diabetes research
and training centers (DRTCs); 2) that the
Centers for Disease Control (and Prevention)
support diabetes control programs within state
public health departments; 3) that the Diabetes
Mellitus Interagency Coordinating Committee
(DMICC) be formed to coordinate the diabetes-
related activities of multiple Federal agencies. 
In addition, the Commission recommended 
that the NIH undertake a concerted effort to
determine the consequences of sustained
hyperglycemia (later conducted as the Diabetes
Control and Complications Trial, DCCT), and
that the NIH and the private sector provide
increased funding for basic and clinical
research in diabetes.

A principal charge to diabetes research and
training centers, as articulated by the National
Commission, was to: “translate the advances in
the field of diabetes research with least delay
into improved care for the diabetic (sic) in the
setting of model care demonstration within the
centers (now called Phase One translation) 
and through outreach programs in the regional
community (now called Phase Two translation).”

The term “translate” had its origin in the 1975
National Commission on Diabetes report. The
struggle to define “translate,” or “translation” in
the noun form, and to understand the far-reach-
ing concepts these words embrace has both
inspired and confused the diabetes community
(and that of many other behavioral and bio-
medical disciplines) in the nearly three decades
since they were introduced. The diabetes 
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translational research conference From 
Clinical Trials to Community: The Science 
of Translating Diabetes and Obesity Research
held on the NIH campus in January 2004 – 
the proceedings of which are set forth in this
document – explored current understanding 
of the concept of diabetes translation and 
stimulated creative thought on how and why
further research in this important area might 
be pursued.

Translation Is a Two-Phase Process

Diabetes translation, and translation of any 
new biomedical or behavioral science, refers 
to the process through which that new science
is utilized to improve the nation’s health.
Translation occurs in two separate but sequen-
tial phases, as defined in Key Points number 
2 and 3 above. Phase One Translation receives
enormous attention and research funding and 
is conducted in a rigorous and controlled fash-
ion (as it should be). Phase Two Translation, 
in contrast, has received little attention (except
for naïve expressions of intent), little research
funding, and is extremely difficult to do in a 
controlled fashion. Until recently, Phase Two
Translation was not even recognized as part of
the translational process and was not included
in its definition. From a societal perspective, 
the imbalance of research efforts between
Phase One and Phase Two Translation carries
enormous cost, as the true measure of the
social value of brilliant new biomedical and
behavioral science relates to improvement of
the nation’s health, not just the acquisition and
archiving of new knowledge.

Naturally Occurring Phase Two 
Translation Is Chaos

A reasonable observer might assume that prom-
ising new biomedical and behavioral science
would be quickly and universally offered to any
patient who might benefit from it. The power of
the new science to improve the human condi-
tion should be sufficient, the reasonable observ-
er assumes, to propel widespread adoption of
the new science by those providing health care
and the patients they serve. Unfortunately, this
is rarely the case. In the real world, Phase Two
Translation stumbles unguided towards a very
uneven, extraordinarily incomplete, and socially
disappointing state of affairs.

Awareness Is Not Adoption

There is a common belief that Phase Two
Translation is a matter of information dissemina-
tion. If we “get the word out,” widespread adop-
tion of “the word” will occur. This belief drives
multitudinous, well-intentioned information 
dissemination activities: the medical literature;
national, regional and local clinical scientific
meetings in all kinds of formats; the CME
industry; the Internet; educational programs of
every conceivable type, from simple fact sheet
or brochure to large national, interactive, com-
puterized programs; and many others. All of
these information dissemination activities are
useful and a reasonable first step in Phase Two
Translation. However, they are far from sufficient
to accomplish adoption of new science into
everyday practice. They merely produce a
vague awareness that the new science exists
and even their performance in that regard is
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marginal in terms of target audience reached.
The many target audiences of information dis-
semination efforts regard them as intellectual
spam. They were not requested and they don’t
address “my problems.” Information dissemina-
tion does not address the conditions and cir-
cumstances of the target audiences involved
and therefore does little to convert awareness
into adoption.

It’s Not My Job

Phase One Translation has a thousand mothers
and fathers. Phase Two Translation is an orphan.
Biomedical and behavioral research scientists,
and the institutions that support them, believe
that scientific discovery and its proper archiving
constitutes the totality of their responsibilities.
There is no doubt they take these responsibili-
ties very seriously and execute them magnifi-
cently. But who/what takes the next step? 
At this point, very few. Congress and the
American people ask why. 

A Final Quibble About Words . . .

Translation – a noun, encompasses the 
myriad of steps necessary to ensure that the 
full social value of the biomedical and behav-
ioral science is realized through improvement 
in the nation’s health.

Translate – a verb, performing the acts 
of translation.

Translational – an adjective, qualifying a noun
(such as research, intervention, analysis, 
discussion, etc.) as dealing with translation.

This document concerns translational research
in diabetes and obesity.
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Key Points

1. In the cycle of research to practice and back,
several types of evidence accumulate from 
efficacy trials and are put to various reality tests
in increasingly disparate settings, populations,
and circumstances.

2. As evidence from highly controlled efficacy
trials (Phase One Translation), in the robes of
“best practice,” confronts various realities of
community-based practice and uncontrolled 
circumstances, it must be translated and put 
to tests other than internal validity.

3. Research concerning Phase Two Translation,
as a special case of program evaluation and 
the ultimate effectiveness test, must take local
circumstances into account while still striving
for some generalizability.

4. The art and science of Phase Two Translation
must balance respect for the scientific rigor 
of previous research (Phase One Translation)
with respect for indigenous wisdom about the
local situation. More community participatory
approaches to this phase of translational
research help achieve this balance.

Efficacy vs Effectiveness

Much of the confusion about the differences 
in purpose and methods of the two sequential
phases of the translational process relates to
confusion about the differences in purpose and
methods of efficacy vs effectiveness studies. 
The following definitions may clarify this confusion.

Efficacy: The tested impact of an intervention
under highly controlled circumstances. 
Efficacy studies maximize internal validity, i.e.,
the degree to which one can conclude with
confidence that the intervention caused the
result. Clinical efficacy studies are often
dubbed “bench-to-bedside,” more appropriately
designated “clinical research.” Clinical research
is Phase One of the translational process 
that attempts to bring new science (from 
whatever source) to clinical application under
controlled circumstances and using rigorous 
scientific methods.

Effectiveness: The tested impact of an interven-
tion under real-world circumstances (relatively
uncontrolled, real-time, “typical” settings, popu-
lations and conditions). Effectiveness studies
maximize external validity, i.e., the degree to
which one can generalize from the test to other
times, places, or populations. The methods
employed in effectiveness studies may have the
appearance of being “less rigorous,” at least to
the traditionally schooled investigative scientist
and his/her peer reviewers.
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The Cycle of Research to Practice and Back

Research typically proceeds towards practice
from the sincere attempts to disseminate find-
ings from highly controlled trials. The failure of
much of the accumulated research to penetrate
community-based practice cycles back to the
research enterprise as a demand for more 
technologically sophisticated and affordable
efficient solutions that impose less of a burden
on practitioners, payers, patients, consumers, 
or the at-risk public. Some of the frustrations 
of practitioners cycle in a short-loop feedback
to health program managers and policy makers
as a plea for more help in translating research
to the realities of practice, financing the neces-
sary supports for evidence-based practices,
and reorganizing the conditions of practice to
accommodate them.

Traditional Randomized Controlled Trials
(RCTs) in Phase Two Translational Research

The randomized control trial (RCT) performs
exceedingly well as the gold standard for
research methodology in Phase One Translation
(efficacy studies, controlled clinical research).
However, the utility of the RCT in Phase Two
Translational research (effectiveness studies
under less controlled real-world conditions) 
has been challenged on a number of grounds.
A review of the strengths of an RCT in con-
trolled clinical research and the caveats on 
its application to uncontrolled real-world
research is in order.

Strengths of an RCT

1. Utilizes a sample of the target population 
or intended recipients of the intervention 
(the application of the new science to the
human condition).

2. Randomly assigns the sample population 
to experimental and control groups, the former
to receive the intervention, the latter to be 
unexposed to it.

3. Employs appropriate pre and post interven-
tion measures to assess effect of the interven-
tion in the experimental group not seen in the
control group.

4. When employed in clinical research, can 
be used to formulate “best practices” as a
guide to generation of effectiveness studies 
in real-world conditions.

Caveats to Employing RCT Methods 
in Real-World Settings

1. Problems applying (translating) “best prac-
tices” to real-world community of practitioners,
health care agencies and patients – all of whom
ask: a) Do I have the same resources as the
experimenters? (Usually no.) b) How different is
the experimenter’s situation from mine? (Usually
quite.) c) Is it really necessary and realistic for
me to strive for such lofty goals in my practice
(or life)? (Philosophical question.)

2. Problems inherent in generalizing from
research in one place, with one population, 
to other places and circumstances.
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3. Problems associated with applying “best
practices” to underserved populations and 
the less educated, less affluent – and possibly
differently motivated than the original partici-
pants of the efficacy study that generated the
“best practices.”

Breaking the Logjam Separating 
Efficacy Trials (Research Center) from
Effectiveness Trials (Community)

The factors (barriers) that clog the pipeline 
from research center-based clinical research 
to community-based practice are numerous: 
a) the types of research products flowing from
efficacy trials; b) bias toward internal validity 
in the effectiveness trials; c) oversimplification
of the causal mechanisms at work in social 
and behavioral systems; d) poor fit at the 
community-based practice end of the original
efficacy trial research product. 

A successful bridge from efficacy to effective
trials (Phase Two Translation) must address all
of these “logjams.” The approach to creating
this “successful bridge” requires a very different
paradigm than the traditional RCT. The “labora-
tory” in this paradigm is the community and the
“research subjects” are the highly varied, free-
living inhabitants of that community.
Effectiveness studies conducted in that labora-
tory with these subjects require considerable
planning, team building, pre intervention
assessments, and most particularly: 

1. Determination of the joint overlap of three
factors – the population’s perceived needs and
priorities, their actual needs, and the available

resources to effect change. Only interventions
that address all three of these factors are feasi-
ble in community-based research; 

2. Development of a highly functional 
research center/community partnership, 
called a coalition; 

3. Development of a coalition-led research 
plan that emphasizes: 

a) control by practitioners, patient, 
client, community or population; 

b) local evaluation and monitoring; 
c) systematic study of place, setting 

and culture; and 
d) regards “best practice” as a process 

rather than a packaged intervention: 
the diagnostic-planning-evaluation cycle.

A fairly recently defined term for the paradigm
of community-based effectiveness trials 
is participatory research, described in the 
next section.

Participatory Research as Translational
Research (or vice versa)

Part of the solution to the research relevance
issues in closing the gap between research and
practice surely lies in closer consultation, if not
in engagement, of practitioners or other end
users in the research enterprise. Participatory
research has enjoyed various incarnations in
government-sponsored and foundation-spon-
sored initiatives in community development,
health promotion programs, and most recently
in collaborative clinical trials in family practice
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and pediatrics. This approach to effectiveness
studies in community-based translational efforts
can serve the purpose of getting a better fit
between science and practice.

A later chapter in this document entitled
“Community-Based Participatory Research 
for Diabetes Translation and Multi-level, Multi-
factorial Interventions” authored by Marshall
Chin expands on the principles, methods, 
and experience with the participatory 
research approach.
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Key Points

1. Measures for translational research need 
to be practical, acceptable, and sensitive to
intervention effects in addition to usual psy-
chometric criteria such as internal consistency
and reliability.

2. Constructing a logic model of an intervention
and its intended effects will often be helpful in
identifying measures and should include contex-
tual factors, intervention components, hypothe-
sized mediators, and both immediate and longer
term outcomes.

3. Translational research issues are complex
and multi-faceted. Often an intervention 
that does well on one criterion may do poorly
on others. Thus, a package of measures is 
recommended rather than a single primary 
outcome measure.

4. A proposed generally applicable package 
of measurement categories for translational
intervention evaluation should include measures
of: behavior change, quality of life, generaliza-
tion (reach, adoption, and maintenance), 
implementation, economic outcomes, and 
contextual factors. 

What Outcomes Are Most Important for Translational Research?

Russell E. Glasgow, PhD Senior Scientist
Kaiser Permanente Colorado
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Need for Practical, Sensitive Measures

Measurement schemes for translational
research need to recognize the differences
between efficacy and effectiveness research,
and also the importance of partnerships among
researchers, participants, and setting adminis-
trators, clinicians and decision makers. This
usually means that there are major time, modali-
ty, and cost limitations as well as acceptability
issues to consider. Many of the ‘state of the art’
measures are too time consuming, intrusive or
expensive to use in large scale translational and
community-based studies. Another issue is that
in interventional studies, the primary concern 
is whether an intervention produces significant
improvement compared to a control condition.
Thus, it is critical that the measures used be
sensitive to change. This is a different emphasis
than in much basic research in which the
emphasis is primarily on criteria such as internal
consistency. Some measures may have strong
traditional psychometric characteristics, but 
be insensitive to change or intervention effects.

Logic Models Can Be Useful

The Guide to Community Preventive Services
coordinated by the Centers for Disease Control
and Prevention (CDC) uses a ‘logic model’ 
to diagram and understand likely effects of an
intervention when planning literature reviews.
Such a model can also help in deciding upon
the most important measures to include in 
a translational research study. A logic model
specifies the sequential effects that can be
expected due to contextual and moderating 
factors, interventional components, mediating
variables (the path or process through which 
an intervention is hypothesized to achieve its

impact), and both short and longer term out-
comes. Logic models can be used to inform
selection of measures and to identify specific
steps or links in the hypothesized sequence 
for which there are or are not supporting data.

Translational Outcomes Are Complex 
and Multifaceted

As illustrated in the RE-AIM framework 
(Reach, Effectiveness, Adoption, Implementation, 
and Maintenance) there are multiple factors 
that contribute to the ultimate impact and 
public health or population-based effects 
of an intervention. (A full description for the 
RE-AIM framework [http://www.re-aim.org]
and its contribution to planning and evaluating
phase two translational research may be 
found in Glasgow et al, 2001.)

In translational research, attention needs to be
extended beyond just efficacy (effects on a sin-
gle dependent variable) to multiple outcomes.
Among the reasons for this are that outcome
measures for diabetes are not highly correlated;
interventional programs that do well on one
dimension may actually do worse on other
important criteria. Furthermore, different 
stakeholders and decision makers are often
interested in different outcomes (e.g., clinical
outcomes vs. cost; patient-centered outcomes
vs. organizational outcomes; short-term vs.
long-term). In translational research intended 
to have real world implications, there is seldom
a single best outcome measure – rather it is
necessary to evaluate results from multiple 
perspectives and across a variety of measures.
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Outcome/Measurement Issues To
Consider When Planning Phase Two
Translational Research
(Adopted form Tunis, Stryer and Clancy, 
JAMA 2003)

1. In practical clinical trials, the study sample
should be diverse (reach).

• Few exclusion criteria.
• Representative on racial, ethnic, age, 

gender, and other sociodemographic factors.
• Representative of typical and 

complex patients.
• Includes those in primary care having 

comorbidities, taking medications, 
having depression.

2. The study should take place in multiple 
representative settings (adoption).

• Multiple community settings.
• Includes typical nonresearch community-

based staff.
• Relevant to primary care.
• Report variations in process and 

outcomes across settings.

3. The study should address multiple 
health outcomes.

• More than knowledge and A1c.
• Outcomes relevant to patients, purchasers,

clinicians, policy makers, and the public.
• Quality of life.
• Economic outcomes.

4. There are measurement obligations not 
usually encountered in phase one translational
(clinical) research.

• Time Spent – each step and overall.
• Expense – direct, indirect and diverted 

(using up of care provider and patient 
time and attention).

• Intervention delivery (implementation)
by staff with different levels of training 
and expertise.

A Proposed Measurement Package 
for Translational Research

Considering the above perspectives and 
the information needed by policy-makers prior
to widespread adoption of a “best practice” 
or other quality improvement intervention, 
six categories of measurement are proposed 
for inclusion in most translational intervention
research. Two of these categories – 1) contex-
tual factors (often qualitative and interpretive)
and 2) implementation – do not produce any
burden on patient participants. Two other meas-
urement categories – 3) generalization (reach,
adoption, maintenance) and 4) economic 
measures – can be estimated using records 
if planned for prior to the study. The final two
measures – 5) behavior change (of patients and
clinical staff) and 6) quality of life – are central
to the purpose of translational research and are
the subject of much current research to identify
optimal measures. The specific measure(s)
within each category should be tailored to the
purpose and content of each particular study,
though there is value for the field if common
measures are used across studies.
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In summary, there are no easy answers to 
the question “what are the best measures to
use in my translational research study?”, but 
the above criteria provide a useful framework
and set of guidelines for selecting measures.
The real world is complex, contextual and 
multi dimensional. If our measures are to be 
relevant to this challenge, they should also 
have these characteristics.
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Key Points

1. Quality of life (QOL) is an important 
outcome for diabetes translational research.

2. Several factors are associated with QOL 
in people with diabetes and they need to be
taken into account as possible confounders 
or effect modifiers.

3. There are several approaches to measuring
QOL; each approach offers unique dimensions. 

Importance of QOL

Several factors make QOL an important out-
come for chronic diseases such as diabetes.
The increasing prevalence of chronic diseases
in our society is shifting emphasis from objec-
tive measures of health (mortality and morbidity)
to subjective measures (Health-Related Quality
of Life, SRH). The perspective of the patient 
is gaining importance, first with greater respect
for patient autonomy and right to choose
among medical options (1940s-1980s), to
focus on patient-centered outcomes and
patient-defined goals of medical care (1980s-
2000s). In addition, the growth in the impor-
tance of economics and changes in the organi-
zation and delivery of health care also make
QOL an important outcome.

Several Factors Affect QOL 
in People with Diabetes

People with diabetes have worse quality of life
than those without, but better QOL than people
with other serious chronic illnesses. Among
people with diabetes, QOL is not associated
with duration or type; not impaired by intensive
treatment; strongly impaired by complications;
associated with some demographic factors
(e.g., age, gender, education); and associated
with health status and perceived ability to 
control diabetes.

Approaches to Measuring QOL

QOL is a multi-dimensional construct. Measures
of QOL fall into two categories: illness-specific
and global. The illness-specific measures focus
on problems specific to diabetes (e.g., hypo-
glycemia, insulin injections). Several diabetes-
specific measures are available (e.g., Diabetes
quality of life, DQOL; Diabetes-39; Problem
areas in diabetes, PAID; Diabetes treatment
satisfaction questionnaire, DTSQ). 

The global measures are useful for making com-
parisons across health and illness groups. The
concepts related to global measures are health-
related quality of life (HRQOL), quality-adjusted
life years (QALY), and willingness-to-pay. 

Quality of Life Outcomes in Translation

K. M. Venkat Narayan, MD, MPH, MBA Division of Diabetes Translation
Centers for Disease Control and Prevention 



Specific Measures of Global QOL

1. Health Related Quality of Life (HRQOL)

HRQOL refers to the impact of health aspects
of an individual’s life on that person’s quality 
of life, or overall wellbeing, or refers to the 
value of a health state to an individual. There
are two ways of measuring HRQOL: a) non-
preference-based approach (called a “health
profile”), and b) preference-based approach
(called a “utility measure”).

Nonpreference-based HRQOL instruments
measure physical, social and role functioning
that capture behavioral dysfunction; they also
measure mental states, perceptions of overall
health, and pain that reflect subjective compo-
nents. Nonpreference-based HRQOL instru-
ments cannot produce a single (composite)
score nor can they be used for economic 
evaluations. Examples include the Medical
Outcomes Study General Health Survey 
Short-Forms (SF-36, SF-20 and SF-12).

Preference-based HRQOL employ an elicitation
method that is rooted in the axioms of expected
utility theory. An individual (or a community 
or a health professional) is asked to choose
between a less desirable (but certain) chronic
health state and a “gamble” offering a certain
probability of a worse health state (dead) or
having an improved state of health (healthy). 
A preference-based HRQOL may also employ
a time trade-off approach to determine how
many years of life in excellent health are equiva-
lent to life in a less desirable state. Examples 
of preference-based HRQOL instruments

include: Quality of well being, QWB; Health
utility index, HUI; and European quality of 
life scale, EUROQOL.

2. Quality-Adjusted Life Years (QALY)

A QALY is a summary outcome measure that
incorporates the quality or utility of a health state
with the duration of survival. A QALY combines
two possible effects of a disease or an interven-
tion – extending life or improving the health-
related quality of life – in a multiplicative way.

To calculate a QALY, the researcher assigns 
a number that corresponds to the quality of
health state during each period during the sur-
vival, where 1.0 represents optimal health and 
0 is dead. The scores (utilities) are then added
across time periods.

The following scheme demonstrates 
how QALY calculation shows benefit of 
a hypothetical intervention.
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3. Willingness-to-Pay for Health Benefits (WTP)

The WTP method of calculating global HRQOL
measures the value an individual places on
reducing risk of death or illness by estimating
the maximum dollar amount an individual would
pay in a given risk-reduction situation. Using
survey methods, respondents are presented
with hypothetical scenarios about a health 
benefit and asked to imagine that an actual
market exists for the benefit and then state 
the maximum they would be willing to pay for 
it under various contingency conditions.

As an example, assume you are an infertile
female and want to have a baby and are told
that in vitro fertilization can help if purchased.
You express a WTP of $17,000 (if 10% chance
of success is offered), $28,000 (if 25% chance
of success) and $43,000 (if 50% chance). 
This results in an implied WTP of $177, 000
per statistical baby.
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Key Points

1. Economic evaluation is critical to controlling
the cost and improving the efficiency of the
health care system.

2. Economic evaluation of medical care is most
often approached using medical cost-effective-
ness analysis, which has theoretical foundations
in microeconomic theory.

3. Several recent innovations in medical 
cost-effectiveness analysis – relating to utility
assessment, preference heterogeneity and 
self-selection, the measurement of future costs,
and the use of value of information calculations
to understand the potential value of research –
all have potential relevance to cost-effective-
ness in diabetes.

Background

In the past 40 years, there have been enormous
increases in health care costs. In nominal terms,
these costs have risen from $28 billion in 1960
to $1.5 trillion today (2004). As a percentage
of gross national product (GNP), this repre-
sents a rise from 5% to 14%. During these 40
years, health care spending has grown by 2.5%
more per year than the rest of the economy.

The reasons for these increases in health 
care costs fall into two categories: 1) growth 
in quantity of health care provided nationally

(1.6% per year), and 2) growth in prices
charged (0.9% per year). Much of the growth 
in prices is related to growth in quantity as
quality-adjusted prices are actually falling.
Growth in health care costs has stimulated
demand for cost-effectiveness analysis from
several quarters: academic medicine; govern-
ment (especially foreign governments); private
payers; and pharmaceutical companies (who
refer work in this area as “pharmacoeconomics”).

Rationale for Economic Evaluation 

There is strong evidence that the use of med-
ical technology is the primary driver of increas-
ing the costs and that the incremental value of
those new technologies is variable. Economic
evaluation can provide data to inform efficient
allocation of resources and control costs in any
health care setting by providing a systematic
approach to assess the benefits of specific
health interventions relative to their costs.

Role of Medical Cost-Effectiveness
Analysis in Economic Evaluation

Medical cost-effectiveness analysis is the most
commonly used approach for economic evalua-
tion in health care. The most common theoreti-
cal framework for medical cost-effectiveness
analysis uses quality-adjusted life years to
measure health benefits, reflecting effects on
both the length and quality of life. Although
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there are a series of theoretical and empirical
questions about the value of this framework, 
it is by far the most widely used approach of 
its kind and has been applied in an incredibly
wide range of medical interventions.

Several methodologic issues arise in cost-effec-
tiveness analyses (CEA) as described below. 

1. Type of Analysis:

a) Cost minimization: the least expensive
method to accomplish a fixed objective,
which depends on the problematic assump-
tion that the objective should be met.

b) Cost-benefit: measurement of costs and 
benefits in dollar terms selecting all treatments
for which the net benefit is greater than 
zero. This method places a dollar value on 
outcomes, which may be controversial in 
some applications.

c) Cost-effectiveness: compares the change 
in cost to the change in benefit (∆ costs/∆
benefits) and permits selection of treatment
options for a given situation to those with 
the lowest cost effectiveness ratios. CEA 
is useful in situations where both costs and
effectiveness are decreasing or both costs
and effectiveness are increasing. (It is self-
apparent that when costs increase and effec-
tiveness decreases the treatment should
never be performed; conversely, when costs
decrease and effectiveness increases, the
treatment is always advisable.)

2. Perspective – Methodological issues involved
in cost-effective analyses vary considerably
depending upon the perspective of the agency
conducting the analysis. These perspectives 

can be categorized into private (e.g. health care
providers and consumers), public (e.g. Medicare,
Medicaid, state mental health systems) and soci-
etal in which all costs and benefits are included
no matter to whom they accrue.

3. Definition and Measurement of Benefits –
Benefits may be determined for specific out-
comes, e.g. cancers detected or cancers 
cured, or general outcomes. The most common
method for measuring benefits of general out-
comes is Quality-Adjusted Life Years (QALYs)
saved in which a “life year” is weighted by 
quality of life weights between 0 (death) and 
1 (perfect health).

As noted above, although many theoretical 
and empirical questions about the contribution
of QALYs to cost-effectiveness analysis 
remain unresolved, they presently are the gold
standard for benefit measurement and have
been used in more than 1,000 medically
diverse studies.

Importance of Methodological Innovations
in Medical Cost-Effectiveness Analysis

Several important methodological issues in
medical cost-effectiveness analysis that have
been areas of recent research have important
implications for the economic evaluation of
treatments for diabetes.

1. Utility Assessment – Utility measures are 
often based on psychometric techniques that
may or may not have much empirical content.
An alternative approach is to consider patient
choices as a revelation of their preferences.
Although this approach also has concerns
associated with it, in the case of diabetes, it



has provided some evidence that the burden
associated with current therapies may have
been under-appreciated in some economic
analyses of treatments for diabetes.

2. Preference Heterogeneity and Self-Selection –
If patient preferences are used in economic
evaluation, variation in those preferences is
inevitable. Sensitivity analysis is sometimes
used, but it is not always clear how to interpret
such results when cost-effectiveness is prefer-
ence sensitive. A related issue is that people
(patients in this case) may systematically self-
select treatments based on their preferences,
causing interventions to be more cost-effective
in practice than suggested by standard deci-
sion models. New evidence suggests that 
such self-selection has dramatic effects on 
the cost-effectiveness of intensive therapy
among the elderly, changing it from harmful 
on average in some analysis to beneficial and
highly cost-effective.

3. Future Costs – There has been a long-stand-
ing controversy about whether to include future
medical costs for unrelated illnesses and future
non-medical costs in medical cost-effectiveness
analyses. Recent theoretical advances have
shown that such costs should be included 
and that failing to do so often biases analyses
to favor interventions that extend life over inter-
ventions that improve quality of life, especially
among interventions that extend life at older
ages. Interventions in diabetes are influenced 
in this framework in complex ways because of
potential effects on length of life versus quality
of life and because affected individuals may 
be of all ages, altering the magnitude and 
direction of future medical costs.

4. Value of Research – Medical decision ana-
lysts and health economists have recently been
increasingly interested in understanding the
value of biomedical research. Several comple-
mentary methods have been used to try to
understand the value of improved health overall
and to provide data to inform decisions about
research priorities. None of this research to
date has focused on diabetes but it appears 
to be an obvious area for future work.
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Section III
Experimental Design Issues 
in Translational Research

Key Points

1. The research design should be closely linked
to the purpose of the evaluation.

2. Many of the most promising designs for
translational research build on a theoretical
framework of behavioral change that is informed
by rigorous qualitative and quantitative obser-
vational research. 

3. Nonrandomized study designs or randomized
designs that are above the level of the partici-
pant are frequently most appropriate for 
translational research but all of these have

methodological trade-offs in terms of internal
and external validity and bias. 

4. Given the complexity of changing systems 
of care, multi-factorial and multi-level interven-
tions are needed to improve quality of care. 

Linkage of the Research Design 
to the Purpose of the Evaluation 

Selection of the best study design in transla-
tional research is strongly influenced by the
research question or purpose of the evaluation.
Selection needs to be informed by previous

Linkage of Question to Design for Diabetes Translation

Carol M. Mangione, MD, MSPH Professor of Medicine; Director,
Resource Center for Minority Aging Research
David Geffen School of Medicine at UCLA



research on the topic and population of 
interest. In many situations the goal is to select 
a design that will maximize generalizability 
and minimize bias.

Qualitative research designs, such as focus
groups or structured cognitive interviews, can
be particularly important sources of information
if the researcher is trying to determine how best
to modify an existing intervention with known
effectiveness for a new setting or to enhance
the cultural or demographic appropriateness 
of an existing intervention. Both qualitative and
quantitative observational designs may be the
best way to identify the most critical barriers 
for translating best practices into real world 
settings and therefore may play a critical role 
in intervention development. 

Importance of Building on a 
Theoretical Framework of Behavioral
Change That Is Supported by Rigorous
Observational Research

The barriers to translation are multi-dimensional
and complex. Therefore, interventional research
designed to enhance the delivery of the highest
quality of care needs to be multi-disciplinary,
and because the core of the effort to improve
practice is strongly linked to the behaviors of
providers and patients, it should be supported
by established theories of behavior change
such as Social Cognitive Theory. Once a 
theoretical framework or conceptual model is
selected, modification of the model informed 
by the study question and what is known from
the literature become the most critical next
steps. The conceptual model and the portion(s)

of the model that will be evaluated by the 
specific study often drive final selection of 
the specific design.

Nonrandomized Study Designs 
Are Frequently Most Appropriate 
for Translational Research

Although the randomized controlled trial is the
strongest design to establish a causal relation-
ship, its use in translational research is often
limited by the artificial nature of the logistical
constraints needed to identify and recruit partic-
ipants and to conduct the trial. In translational
research, there can be political, practical and
ethical barriers to randomized designs. Also,
because of the many multi-faceted and multi-
level barriers to the delivery of health care,
some of the most important questions on the
translational research agenda cannot be
addressed with participant-level randomized
controlled trials. RCTs at the individual patient
level are often not appropriate for health plan or
other system level interventions. For these rea-
sons it is critical that the translation researcher
be well-versed in alternative rigorous study
designs. These designs include, but are not lim-
ited to, clustered randomized trials, quasi-ran-
domized trials with variable levels of masking,
interrupted time series, observational studies
with controls at a second site, and uncontrolled
before and after studies. A synopsis of each
of these alternate designs follows.

1. General Comment – With qualitative nonran-
domized designs, the researcher may have 
little control over the implementation of the
intervention. The strengths of nonrandomized
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designs are that they are very “real world,” but
weaknesses include difficulty knowing what
really happened and which “outcomes” are 
likely to have changed. 

A lack of randomized control is always a threat
to internal validity, but this trade-off must be
placed in the context of the research question
and the goals of the study.

2. Clustered Randomized Trials – Many quality
improvement (QI) interventions are aimed at 
the provider or system level, and if you random-
ized at the individual patient level it is likely that
there will be contamination. Randomization at
higher levels will reduce this contamination but
limit the power in the analyses and decrease the
likelihood of detecting clinically meaningful differ-
ences in outcomes. Additionally, the risk for bias
is much higher. Therefore, the overall approach
should be to randomize at a higher level with as
many units of randomization as the study can
afford, but collect data at the patient level.

With regards to level of randomization, the 
lowest is the individual patient. Successively
higher levels of randomization include: health
care professionals; practice/hospital; provider
group; health plans; and community. Lower 
levels of randomization increase the potential
for contamination; higher levels of randomiza-
tion reduce the power analysis and complicate
the logistics of the implementation of the inter-
vention(s) because potentially you may need to
recruit multiple organizations to be randomized.

At higher levels of randomization, measurement
of pre-intervention characteristics is important.
Using these pre-intervention measurements, 

the researcher should consider stratification 
on baseline characteristics that are likely to
influence the effectiveness of the intervention.

Analysis of cluster randomization should bear 
in mind that such randomization may violate the
assumption of independence of observations
within a cluster. For instance, two patients in
the same practice are likely to be more similar
than three from different practices. Accordingly,
the researcher must estimate the intracluster
correlation coefficient (ICC). There are three
options to consider when analyzing data from
cluster randomization trials. The first is an analy-
sis at the cluster level uses the cluster as a unit
of randomization and the unit of analysis. Each 
cluster is treated as one data point, which is
inefficient. The second is a patient level analysis
that is adjusted for variance attributable to the
cluster, and the third option is a patient level
analysis that allows for the correlation between
clusters to be explicitly modeled. The hierarchi-
cal nature of the data is accounted for in these
last two approaches.

3. Time Series Designs – Time series designs
attempt to answer the question whether the
intervention improves care more than the
observed secular trend. They require data col-
lection multiple times both before and after the
intervention of interest so that the investigator
may understand the magnitude of the secular
trend. Analyses of these data must account for
the auto-correlation of data collected at multiple
time points. The strength of this research
design is the lack of need for a control group.
Its weakness is that the investigator must 
collect data multiple times, which may be
expensive and labor intensive.



4. Controlled Before and After Designs – 
This design requires the identification of a 
control population with similar baseline charac-
teristics to the intervention population. Baseline
and post-intervention data are collected on
both the control and the intervention popula-
tions, comparison of which permits identifica-
tion of changes in outcomes attributable to 
secular trends.

Analysis of data obtained using controlled
before and after designs is influenced by differ-
ences in baseline characteristics of the two
populations, differences can occur even in 
well matched groups. Analysis of these data
should not look for significance of within group
change, as these are not appropriate and analy-
ses must account for clustering effect by site.

5. Uncontrolled Before and After Designs –
Measurements of population characteristics
before and after a quality improvement interven-
tion are relatively easy to collect. However, 
the effect of secular trends is difficult to tease
out from changes attributable to the interven-
tion. Accordingly, uncontrolled before and 
after designs probably overestimate the benefit
derived from quality improvement interventions.

The Need for Multi-level, Multi-factorial
Interventions To Improve Quality of Care 

It has long been recognized that the barriers 
to translating high quality diabetes care to 
practice settings are multi-factorial and multi-
level. Some of the most promising interventions
at the health care system and/or community-

level, such as the Chronic Care Model, 
specifically address this complexity by orches-
trating change at many levels (patient, provider, 
system, and community) simultaneously. 
The value of this approach is that substantive
improvements in care have been documented.
But, because many organizations or communi-
ties may not have the resources to make a 
variety of changes simultaneously it is critical
that collaborative research begins to identify 
the relative benefits of various components 
of multi-level, multi-factorial interventions. 
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Key Points

1. We live in contexts – patients, families,
providers, clinics, health systems and societies
– all intertwined, all concurrent with one anoth-
er. Accordingly, single focused interventions
aimed at solitary targets to bring about behavior
change and quality improvements will frequently
have limited effects; multi-level, multi-factorial
interventions are better suited to deal with 
complex community settings.

2. Community-based participatory research
(CBPR) brings together communities,
researchers and agencies collaboratively to
improve health in the community. The communi-
ty, researchers and agencies are equal partners,
each bringing different strengths to the table.

3. Since translating and sustaining efficacious
diabetes care into real-world settings requires
community buy-in and individualization of inter-
ventions, CBPR efforts have significant promise.

4. CBPR may be especially useful for 
improving diabetes care in vulnerable, 
hard-to-reach populations.

Multi-level, Multi-factorial Interventions

Rationale

We live in contexts – patients, families,
providers, clinics, health systems and societies
– all intertwined, all concurrent with one 
another. Because behavior change and quality
improvement activities are embedded within
these several contexts, they are difficult to
achieve using traditional focused interventions
aimed at a solitary target. Multi-level, multi-fac-
torial interventions are required to effect change
given the complexities of relationships and 
contexts in real-world settings. Further, such
approaches are more acceptable in these 
real-world settings.

Implementing a Multi-level, 
Multi-factorial Approach

Multi-level, multi-factorial approaches to behav-
ior change and quality improvement activities 
in real-world settings requires employment 
of interdisciplinary and integrative teams that
are respectful of one another and of the popula-
tion they serve. They should define desired 
outcomes for each level of the complex real-
world setting they are addressing and for 
each identifiable factor within each level.

Community-Based Participatory Research for 
Diabetes Translation and Multi-level, Multi-factorial Interventions

Marshall H. Chin, MD, MPH Associate Professor of Medicine; Director,
Prevention and Control Core of the 
Diabetes Research and Training Center
University of Chicago



Multi-level, multi-factorial interventions devel-
oped to achieve these outcomes should keep
track of what interventions were actually done
and record intermediary (successive) process
variables accomplished. Studies of this type 
will frequently be both difficult and expensive
and must bring together a variety of existing
agencies and stakeholders to pool resources,
commitment and energies. In contrast, a top-
down approach initiated by a well-intentioned
researcher will have a hard time succeeding.

Significant challenges to implementing multi-
level, multi-factorial interventions exist. These
include, but are not limited to: (1) determining
feasibility first before full scale implementation;
(2) distinguishing relative impact of each com-
ponent of each intervention; (3) determining
dose-response relationships; (4) needing to
individualize interventions rather than employing
traditional “cookie-cutter” techniques (standard
product versus standard process interventions);
(5) selecting appropriate statistical analytic
methods, such as sample size determination
and clustering effects.

Examples of Multi-level, 
Multi-factorial Interventions

1. A practical model for preventing type 2 
diabetes in minority youth (Burnet et al,
Diabetes Educator, 2002) describes the 
relatedness of attitudinal, personal, community
and environmental factors affecting behavior
change in a target population.

2. A multi-level approach to diabetes in East
Harlem, New York (Horowitz et al, JGIM, 2003)
included formation of a coalition (community,
providers, academics, and policy-makers),
development of consensus goals of the coali-
tion, survey of Harlem residents and creation 
of an infrastructure for improving diabetes 
care in Harlem.

Community-Based 
Participatory Research

Community-based participatory research
(CBPR) has received increasing attention in
recent years as a potential tool for translating
research into practice. Nationally, much dia-
betes care is suboptimal and diabetes causes
tremendous morbidity, some of which is pre-
ventable. Attempts to translate efficacious dia-
betes care into actual practice have frequently
been stymied by a variety of obstacles. Some of
the challenges include the need to individualize
interventions to specific populations and set-
tings, the need for community buy-in, and the
difficulty of sustaining gains over time.

The crux of CBPR is a collaborative partnership
among members of the community, researchers
and sometimes governmental or private 
agencies through all phases of the research
(Israel et al, Ann. Rev. Public Health, 1998).
Community members frequently have great
insight into barriers to successful diabetes care
in their settings, what types of solutions might
be most fruitful and how to implement and 
sustain an effort. CBPR may be especially
promising in improving care for vulnerable 
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and hard-to-reach populations. Researchers
bring strengths in study design, data analysis,
and innovative models and ideas. Agencies 
can help provide infrastructure and support 
and can facilitate dissemination and spread 
of successful models of care.

Challenges of CBPR

Critical challenges to performing CBPR include
establishing trust among parties, defining and
establishing rules of an equal partnership, shar-
ing money and resources, and understanding
each party’s needs and requirements in order 
to create a win-win situation for all (O’Toole et
al, JGIM, 2003). The process can be slow and
trade-offs sometimes exist between an ideal-
ized, tightly controlled research environment
and the practical demands of real-world people,
communities and practice settings.

CBPR and Diabetes

CBPR has many potential applications for
improving diabetes care and diabetes preven-
tion. The principles of CBPR are sensible 
for virtually any study population and setting, 
but have particular relevance for diabetes. 
For example, the prevalence and morbidity of
diabetes are especially high in minority and
socioeconomically disadvantaged groups.
Cultural issues are important to understand 
and address in providing diabetes care. In addi-
tion, diabetes prevention and treatment require
community-wide efforts to prevent obesity and
improve diet and exercise. If such efforts are 

to be successful and sustainable, CBPR tech-
niques and principles need to be applied.

The evaluation of diabetes care in 19 midwest
community health centers (Chin et al, Diabetes
Care, 2004) provides a demonstration of the
CBPR approach to diabetes translation. The
Bureau of Primary Health Care, the part of the
Health Resources and Services Administration
that oversees all federally funded health 
centers, had initiated the Health Disparities
Collaborative to reduce health disparities and
improve the quality of care in health centers.
This initiative utilizes the Associates in Process
Improvement’s Model for Improvement (Langley
G, et al. The Improvement Guide: A Practical
Approach to Enhancing Organizational
Performance, 1996.) and the MacColl Institute
for Healthcare Innovation’s Chronic Care Model
(Wagner et al, The Milbank Quarterly, 1996).
Several partners have participated in the initia-
tive, including community health centers, the
Bureau of Primary Health Care, the Agency 
for Healthcare Research and Quality, and the
University of Chicago.

In summary, the factors impacting diabetes
translational efforts in real-world settings 
are complex but frequently suited to CBPR
principles and techniques. Successful CBPR
requires expertise in the traditional methods 
of health services, behavioral and outcomes
research in addition to skills in organizing and
facilitating cross-cutting partnerships among
communities, researchers, and agencies. While
challenging, well-done CBPR has great prom-
ise for creating improvements in diabetes care
and health that are sustainable over time.
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Section IV
Review and Critique of 
Translational Research Studies

Key Points

1. Unless there is an explicit, formal model 
of how dissemination fits into the scientific
process, it becomes a land to which no one
travels. The highest levels of the organization
must recognize and reinforce the importance 
of dissemination or translation.

2. If we want to optimize the likelihood of 
dissemination or translation, we should design
for it. Usually, dissemination is an afterthought. 

3. We also should create demand for 
dissemination.

4. In addition, and this may be the most 
challenging task, we must change the culture 
to make dissemination research a valued 
area of study and attention to dissemination 
an expected part of the research process. The
corollary of this is that there must be support
for dissemination research and dissemination.

If history has taught us one thing, it is that 
generally health care innovations do not rapidly
diffuse without special efforts. There are excep-
tions, but they are not the rule. And if that is
true in medicine for clinical innovations, it is
even truer for public health innovations. Yet, 
our system relies overwhelmingly on passive
methods of diffusion that are ineffective.1

Moving Translational Research Forward: Do We Need a GPS?

Barbara K. Rimer, DrPH Alumni Distinguished Professor of Health
Behavior and Health Education
The University of North Carolina at Chapel Hill



There is no bridge between discoveries and
their application or even between discoveries
and dissemination research.2,3 Thus, while 
the U.S. has one of the best discovery engines
in the world, we often fail in moving discoveries
from research to practice, as several systematic
reviews have shown. 

It is not so much a question of us being lost as
of not having a compass or global positioning
system (GPS) to guide one towards the future.
What do we need to find our way from discov-
ery to delivery and from efficacy studies to
effectiveness and dissemination research? 
We need a shared means of tracking change
when we are studying it, and we need a shared
means of navigating when we are driving
change. The GPS system is built around a
shared map and common metrics; our system
should be too. My goal is to provide some
rather rudimentary maps. Several coordinates
are needed and we also need an overall map.

Using the diagrammed model as framework, 
the following sequential steps may make 
translation and dissemination a reality: 

• Create an infrastructure for dissemination 
of new discoveries.

• Identify the potential universe of innovations
pertinent to the discovery.

• Apply algorithms for decision-making 
regarding dissemination research/translation
and dissemination.

• Conduct dissemination/translational research
to determine best strategies for dissemina-
tion. This research should: 1) aim at under-
standing, influencing and/or evaluating the
process of dissemination; and 2) determine
what are peoples’ real barriers as opposed 
to what they say, what really motivates them

and what will it take to overcome barriers.
• Use best strategies to disseminate 

selected innovations.
• Identify potential diffusion and dissemination

(D&D) partners, i.e. area health education
centers, schools of public health and com-
munication, business and medical schools,
health organizations, private sectors, etc.

• Disseminate the innovation/discovery using
an active process through which target
groups are made aware of, receive, accept
and use information and other interventions.
Disseminate evidence in clear actionable text
to practitioners and provide economic analy-
sis to aid program leaders in decision making.

• Evaluate efforts and provide feedback to 
the dissemination infrastructure where the
sequence began.

A GPS for Dissemination Research
(A Suggested Map)

Research funding agencies should have explicit
models that include translation/dissemination 
as territories to be expanded. At the National
Cancer Institute (http://dccps.nci.nih.gov), 
we adapted a model from the National Cancer
Institute of Canada (see diagram below) to rec-
ognize explicitly and to demonstrate in resource
allocation the important role of dissemination 
in moving discoveries from discovery to delivery.
Unless there is an explicit, formal model of
how dissemination fits into the scientific
process, it becomes a land to which no one
travels. The highest levels of the organization
must recognize and reinforce the importance 
of dissemination or translation.
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ROLE OF DISSEMINATION CORE IN RESEARCH LIFECYCLE

Knowledge Synthesis
• Participate in/conduct  
 evidence reviews.
• Scan, package and  
 disseminate relevant  
 evidence reviews and EBIs.

Application and Program Delivery
• Collaborate with partners for dissemination.
• Conduct training for adoption of EBIs.
• Educate key people regarding evidence.

Intervention Research
• Consult with Principal   
 Investigators to design  
 for dissemination.
• Add measures of sustainability  
 and dissemination to research.
• Consult on designs for  
 dissemination research.

Surveillance Research
• Monitor dissemination of  
 evidence-based innovations.

Fundamental Research
• Educate researchers about  
 characteristics and features  
 of innovations that facilitate  
 subsequent dissemination.
• Encourage basic research  
 on tools and measures.

 Research & Dissemination
• Consult with researchers regarding designs and measures for dissemination research.
• Provide support for pilot dissemination research.
• Package interventions for dissemination research and dissemination.

Adapted from the Advisory Committee  
or Cancer Control, National Cancer  
Institute of Canada, 1994.

Why Does Dissemination 
Not Occur Routinely?

The literature shows that there are many 
reasons for the failure of dissemination.1,4

Some of the earlier speakers addressed barri-
ers, such as lack of time, failure of the intended
users to perceive the “innovation” as truly 
useful, and many other reasons. My 20+ years
as a researcher convince me that a large part 
of the reason is that we do not design for dis-
semination. Thus, the probability of successful
dissemination is very low from the outset of 
discovery. The rewards for researchers, the
grants process, the selection process for 
who becomes a successful researcher militate

against interventions that are designed for 
sustainability. If we want to optimize the 
likelihood of dissemination or translation, 
we should design for it.

Creating New Interventions – 
The Art and Science of Dissemination
(Translational) Research

There are some effective interventions (e.g.,
reminders and brief counseling); some regi-
mens for weight loss (e.g., Diabetes Prevention
Program protocol); and combinations of cogni-
tive behavioral therapy (CBT) and education.
However, they are underused in practice, and



there are not enough of them. As a general rule,
we should design the simplest effective inter-
vention, not the most complex. To do this, use
an adaptive step design to identify the minimum
intervention needed for change (MINC). 

Effective interventions communicate to practi-
tioners what are core immutable aspects of
interventions and what elements can be adapted
locally. Interventions should encourage partner-
ships between researchers, practitioners and
people with skills in dissemination. These part-
nerships are developed through interpersonal
links, as Huberman 5 pointed out, spread
through the life of a given study. Such links
allow nonresearchers to find their niche and
their voice while a study is still young and pro-
mote a conversation among professionals, each
bringing different expertise to bear on the same
topic. Authors should report sufficient detail
about their interventions to enable readers to
understand what was actually done. In this way,
a positive interventional experience can be repro-
duced with other populations at other sites.

How Can We Change the Pace 
of Dissemination?

We should take more of an engineering
approach to the problem, designing for dissemi-
nation from the discovery phase, working at 
the outset in partnership with potential adopters
for reality testing, and creating agency models
that facilitate and reward dissemination in
explicit ways. In addition, and this may be the
most challenging task, we must change the 
culture to make dissemination research a valued
area of study and attention to dissemination 
an expected part of the research process. 
This might include creating knowledge teams

within agencies that conduct knowledge syn-
theses and identify interventions/innovations
that are ready for dissemination as well as
areas that need further research. It also should
include grant support for dissemination
research and production support for turning 
discoveries into products and practices. Both
scientists and government often stop once 
the discovery has been made and shown to 
be effective. That is no longer adequate.

We Should Create Demand 
for Dissemination

Traditionally, there has not been a constituency
for many innovations, especially those in the
behavioral and social sciences. The synergistic
model developed by the RWJF and the NIH’s
Office of Behavioral and Social Sciences
Research (see diagram on next page) highlights 
the importance of creating the demand side 
of the picture.

Some Areas Are New Lands and 
Need Special Assistance To Develop

This seems especially true for innovations in the
behavioral and social sciences. Because most
of these innovations won’t hold great promise
for generating profits, they are likely to be
underdeveloped lands. Thus, it behooves us to
develop the infrastructure to facilitate dissemi-
nation research and dissemination. Failure to 
do this will result in continued diminution of our
capacity to improve the population’s health.
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A SYNERGISTIC MODEL

Getting Evidence-Based Interventions Into Practice: Roadmaps for the Next Frontier

Delivery Capacity

Building the capacity  
of relevant systems  
to deliver the intervention

GOAL: To increase the adoption, reach and impact of evidence-based interventions prevention and treatment strategies

Market Pull/Demand

Building a market  
and demand for  
the intervention

Science/Technology Push

Providing or improving  
the intervention for wide  
population use

ULTIMATE GOAL:

Improve population health and well being

• Increase the number of systems providing evidence-based interventions
• Increase the number of practitioners providing evidence-based interventions
• Increase the number of individuals receiving evidence-based interventions

E E

Adapted from RWJF, 1999.
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Key Points

1. The proposed intervention must address 
a significant public health issue and have a
solid empirical basis in efficacy studies.

2. The study approach should be directed to
diverse populations; conducted in real-world
settings; have an appropriate control group;
use an intent-to-treat design; provide measures
of implementation, including process measures
such as treatment fidelity, staffing time and
costs, and consumer and staff satisfaction; 
and include reliable, valid and clinically practical
measures of both short and long-term out-
comes, including health behaviors, health 
outcomes and quality of life. The intervention
approach should be well described, innovative,
and have a theoretical basis, and the study
design should include measurement of hypo-
thesized mediators of treatment response. 

3. The investigators must have established 
a collaboration with the community-based
organization, have expertise with the proposed
intervention, and have demonstrated that the
approach is feasible in the proposed setting.

4. The intervention approach must have a high
degree of external validity, with high potential of
being translated into other settings. 

Importance of the Issue and Efficacy 
of the Intervention Approach

The first concern of the reviewer is that the
investigators have proposed a study of high
public health significance, one that is likely to
advance the state of scientific knowledge and
have an influence on clinical practice. Assuming
this is the case, it is essential that the interven-
tion approach proposed be one that already
has been shown to be efficacious. In the cycle
of clinical research, interventions must be
shown to have efficacy under controlled condi-
tions. That is, under ideal conditions, the inter-
vention has a significant positive health impact.
When this has been demonstrated, the next
phase of research is to test the effectiveness 
of the intervention in real-world settings 
with diverse patient populations. 

Key Elements of the Study Approach

In order for an intervention to be translatable, 
it must be demonstrated to be effective in 
real-world clinical settings in the community.
Therefore, a key element of the study approach
is that it is targeted to a patient population that
is commonly seen in such settings. The patient
population is likely to have one or more co-
morbidities; thus, the inclusion and exclusion
criteria may be less stringent than in efficacy
studies. The sampling and randomization plans

Perspective of NIH Review Committees

Alan M. Delamater, PhD Professor of Pediatrics and Psychology
University of Miami School of Medicine
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should be clearly described. Among the impor-
tant design issues to consider are the nature 
of the control group and the statistical analyses
to be employed. In efficacy research, where
internal validity is very important, there is typi-
cally more experimental control. For example, 
a control group often is equated to the experi-
mental group in terms of contact with the health
care team. In effectiveness and translational
research, the control group should be one with
ecological validity — e.g., usual or enhanced
clinical care — even though strict control for
attention and contact may not be achieved. 
The statistical design should include an intent-
to-treat analysis, with careful documentation 
of the number and percentage of patients who
did not complete the proposed treatment, the 
reasons for not completing, as well as methods
for handling missing data in the data analysis. 

Process measures of the intervention are
essential, including measurement of treatment
implementation (i.e., fidelity), the costs of pro-
viding the treatment, and satisfaction of patients
receiving the intervention as well as staff who
provide it. The intervention itself should be
clearly specified, innovative, and described 
in a way that it could be replicable. Another
important consideration is who will provide the
intervention, whether they will be research staff
or existing staff of the agency who have been
trained by the research staff. In efficacy studies,
research staff may be essential to provide 
the intervention while in translational studies
existing agency staff should be trained to 
provide the intervention. 

The proposed plan for outcomes assessment
should include a variety of reliable and valid
measures that have clinical utility. If such meas-
ures are not practical and cannot be routinely
employed in community settings, they likely
would create too great a burden for patients,
leading to attrition. Besides measurement of 
relevant health behaviors and health outcomes,
quality of life should also be included as a key
patient outcome. The proposed intervention
approach should have a well-specified theoreti-
cal basis, and hypothesized mediators of 
treatment should be included in the assessment
and data analysis plan. 

Collaboration, Expertise, and Feasibility

The investigators must have clearly established
collaborative relationships with the participating
community-based clinics or agencies. Letters of
agreement from community leaders to the princi-
pal investigator are essential to document that
collaborative arrangements have been achieved.
The investigative team should be interdisciplinary,
have a track record of publications and grants
relevant to the proposed study aims and proce-
dures, and be in an institutional environment 
likely to facilitate achievement of the study aims.
The investigators should have conducted pilot
tests in the community settings with the pro-
posed study population in order to demonstrate
that the study approach is feasible. 
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External Validity and Translation

Potential for translation is a very significant 
concern for the reviewer. To what patient 
populations and settings are the study findings
expected to generalize to? External validity 
is key to translation; the proposed study 
should be designed with this factor in mind.
Transferability (i.e., application to diverse set-
tings) depends upon well-specified description
of the intervention approach (including treat-
ment manuals and staff training), and evidence
that the intervention leads to maintenance 
of change over a reasonably long period of 
follow-up — not only for patients, but also for
the setting in terms of its system of health care
delivery. Barriers to successful implementation
should be documented in both the short and
long-term. Translation is likely after successful
demonstration of long-term effectiveness with 
a diverse patient population in a real-world 
clinical setting. 

Summary of Reviewers Concerns

• Importance of the issue.
• Soundness of the approach – recruitment

and retention of diverse study sample; 
type, delivery and translatability of proposed
intervention; measurement of process, 
outcome, and mediator variables; use of 
theory; appropriate design; convincing 
power analysis and statistical plan.

• Pilot studies to demonstrate feasibility.
• Collaborative arrangements with 

community-based clinics.
• Experience of the team.
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Key Points

1. Medical journals play an essential role in the
evaluation and dissemination of clinical research.

2. The process of scientific review and 
editing is costly. 

3. The open access model of medical journalism
provides free access to content and passes the
cost of review from the subscriber to the author.
This model is unproven but currently under test.

4. Publishing unbiased information about the
effectiveness of new technology serves the
interests of the public but is difficult to achieve.

The Role of Journals in the Advance 
of Medical Science

Medical journals play two indispensable roles 
in the advance of medical science. The first is
peer review, whereby an author’s scientific peers
evaluate the research. For research submitted to
clinical journals, their criteria center on judgments
about its internal and external validity, its novelty,
and its potential impact on patient care. If an arti-
cle is accepted for publication, the author and 
the journal enter into a partnership that is both
antagonistic and cooperative. It is antagonistic
because the journal almost always wants the
author to do more to buttress the internal validity
of the research. It is cooperative because both
parties want the same thing: a transparent
account of the methods and the findings and 

a balanced discussion of the significance of the
research and its strengths and weaknesses. 

The second role is dissemination of the
research findings to the research community,
the clinical community, and the public at large.
The process of dissemination also elevates 
the status of the research. A finding that has
“passed peer review” occupies a state that is
much closer to “the truth” than a finding that
has not. Members of the public assume that
published research is the truth, and it’s likely
that many physicians, too busy keeping up 
with clinical duties to read research articles 
critically, rely on journals to tell them the truth.

Peer Review: Imperfect but 
Indispensable and Costly

Peer review maximizes the probability that an
article tells the unbiased truth, but it is not 
perfect, as research has shown. Still, it is the
best way we have to protect the public interest. 
The peer review process is partly external. 
The journal sends the article to experts in the
topic, and they comment on validity, novelty,
and potential impact, and they suggest ways to
improve the report. Most reviewers spend three
hours or more on a review, and a three page
review is common. The reviews influence the
decision to publish an article, but they are 
advisory to the editors. The decision to publish
is just the beginning of peer review, since the
editors are typically very experienced at evaluat-
ing manuscripts and ask the authors to make

Translational Research: The Medical Editor’s View
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many substantial changes beyond those sug-
gested in the reviewers’ comments. In addition,
most major journals include statisticians among
their editorial team. Statistical review may reveal 
fatal flaws in an article and typically asks for
refinements in the statistical analysis. All these
people cost money, and a major clinical journal
may have an editorial budget of $15,000 to
$20,000 per original research article published.
Subscription fees, advertising income, sales of
reprints, and membership dues (if a professional
organization sponsors the journal) are the major
sources of income to offset these expenses.

Manuscript Review Issues

Editorial Decision Criteria

Editors of general medical journals (such as 
the Annals of Internal Medicine) base their deci-
sion to publish a manuscript on three criteria: 
1) Does the evidence support the conclusions?
(“is it true?”); 2) How does it advance the field?
(“is it new?”); 3) How will it affect patient care?

Is It True?

External validity: to whom and to what do the 
conclusions apply? Describe how the study
cohort was formed – population to be studied,
recruiting, inclusion and exclusion criteria. A 
figure to describe cohort formation is often useful.
Describe the intervention carefully. Be clear on
what the study is to prove. For an efficacy study,
does the intervention work? For an effectiveness
study, does it work in the real world?

Internal validity: do the data support the conclu-
sions? State clearly the primary hypothesis and
outcome measures and distinguish these from

secondary hypothesis and exploratory analysis.
Account for loss of patients. Adjust for known
confounders and test the effects of potential
unmeasured confounding (sensitivity analysis).

“Negative” versus “inconclusive” studies: 
the point estimate of the outcome in a negative
study has no important effect and the 95%
confidence interval for effect size does not
include a clinically important effect. An “incon-
clusive” study has no important effect, but the
95% confidence interval for effect size does
include a clinically important effect.

Avoid a biased presentation or interpretation: 
give a balanced account of the findings and their
implications; employ a cautious tone; let the find-
ings speak for themselves and don’t exaggerate
claims of clinical effect or publication priority.

Address the possibility of bias in the presentation
or interpretation: for sponsored research, state
clearly who is responsible for the design and 
conduct of the study, the manuscript, and the
decision to publish; declare conflicts of interest.

Is It New?

In the introduction section of the manuscript,
establish the context of the study being reported
and show clearly the gap that the research will fill.

In the discussion section of the manuscript,
state early and clearly how the principal finding
advances the field. Cite the findings of previous
work and consider using an evidence table to
summarize previous work and yours. Be sure to
discuss the limitations of the study.
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Common Shortcomings

• Inadequate description of cohort assembly.
• Failure to involve a statistician from 

the very beginning.
• Underpowered.
• Single site.
• Inattention to costs of intervention.

Common Statistical Errors

• Calling an inconclusive study “negative.”
• Unstable predictive models: too many predictive

variables for the number of outcome events.
• Combining heterogeneous studies 

in a meta-analysis.
• Step-wise addition of variables to 

regression model.
• Biased methods for dealing with missing values.
• Not adjusting for clustering by physician or clinic.
• Not taking into account measurement error.
• Adjusting only for baseline values of 

covariates that change over time.

Summary of Factors That Lead to Acceptance

• Hot topic.
• High impact disease.
• Unexpected but believable findings.
• First report.
• Large effect size, narrow confidence interval.
• Complements recently accepted article.
• A good vehicle for an editorial on 

an important subject.
• High level of public interest in topic.

Summary of Factors That Lead to Rejection

• Fatal flaw.
• Many nonfatal problems with study 

design and execution.

• Secondary report of major study that 
adds little new information.

• Nothing to distinguish it from previous 
work on the topic.

• Small effect size, wide confidence interval.
• Hot issue but recently resolved.
• The journal has already published a lot 

on this topic recently.

What Else do Editors Like To See?

• A diverse study population that represents
the world of clinical practice; multi-center
studies (after adjusting for center effect) 
are stronger than single center studies.

• A large study population; which narrows 
confidence intervals, reduces the risk of 
false-negative or false-positive conclusions,
and permits powerful sub-group analyses.

Additional Editorial Suggestions

• Consider how the study might influence
health policy. 

• Do cost-effectiveness analysis.
• Use decision analysis to set target enrollment

and choose the key questions to study.
• Consider alternatives to randomized 

controlled trials.
• Do studies of chronic disease.
• Characterize patient preferences for 

the outcomes that they might experience.

Writing Style Suggestions

• Use short declarative sentences and 
the active voice.

• Paragraph structure: The topic sentence
should state briefly what the paragraph 
is about. The final sentence should provide 
a transition to the next paragraph.
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• Be concise.
• Avoid inflaming reviewers and editors.
• In the discussion section, discuss how your

paper adds to prior work and the limitations
of the research.

The Open Access Model of 
Medical Journalism

The first experiment in open access medical 
journalism began when the British Medical
Journal made all of its material available on-line 
at no cost to anyone. The BMJ announced this
year that they would end the experiment after ten
years because of falling institutional subscription
rates. The most interesting new development 
in medical journalism is the publishing model
adopted by the Public Library of Science. This
journal, which currently competes with journals
like Science, Nature, and Cell for manuscripts,
provides free access to its article from the day 
of publication. It reduces expenses by publishing
only electronically, and in lieu of subscription
fees, it charges the authors a publication fee,
which currently is $1500 per article published.

Publishing Unbiased Information About
the Effectiveness of New Technology
Serves the Interests of the Public but Is
Difficult To Achieve

Commercial companies often do clinical trials
that compare a new product to the current
standard of care or a placebo intervention.
These trials typically involve many sites of care.
The authors are usually well-known leaders in
the topic area, usually writing on behalf of a
larger group of participating physicians. These
individuals enter into a contract with the com-

mercial company, often a pharmaceutical manu-
facturer. The contract specifies the conditions
of the trial and the roles and rights of the
authors and other participating physicians. 

Too often, the participating physicians have had
limited roles in designing the study and analyz-
ing the results. Too often, they have not had the
right to see all of the data. Too often, the deci-
sion to publish has rested, by contract, with the
sponsor. Too often, the company has drafted
the article. Too often, the authors did not enjoy
the independence that the public attributes 
to a scientist. To address this subject, each of 
a group of large, general medical journals pub-
lished a jointly written editorial in September
2001. The message was simple. These journals
would require the corresponding author of an
article to attest that he or she (speaking on
behalf of the participating scientists) had an
important role in study design, had access to
the data, had an important role in the analysis
of the study data, and a controlling interest in
the content of the article and the decision to
publish it. The effects of this joint action are
known only anecdotally, and control of the data
remains an important unresolved question.
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Key Points

1. The DPP demonstrated that type 2 diabetes
can be delayed or possibly prevented by lifestyle
modification and use of medication. The interven-
tions, however, were not designed in a way that
is directly deliverable on a public health scale.

2. Translation on a public health scale will require:

• Increased community awareness of risk 
factors for diabetes and strategies for 
reducing them;

• Defining real-world strategies to identify 
individuals at risk who are likely to benefit
most from lifestyle modification; 

• Developing intervention strategies to enhance
dissemination and sustainability in nonre-
search environments, particularly community
venues where it can be accessed by broader
segments of the population. 

Delaying or Preventing Type 2 
Diabetes: The Diabetes Prevention
Program Experience

The Diabetes Prevention Program (DPP)
demonstrated that an intensive lifestyle interven-
tion involving weight loss and exercise and the
use of select medications may delay or prevent
the development of type 2 diabetes in those 

Translating the Diabetes Prevention Program

David G. Marrero, PhD Professor of Medicine, Director,
Diabetes Prevention and Control Center
Indiana University School of Medicine
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at high risk.1 The lifestyle program used by 
the DPP was not designed, however, in a way
that is directly deliverable on a public health
scale. The DPP study was an efficacy trial using
resource-intensive strategies to achieve inter-
vention delivery and to maintain adherence.1, 2

The two major goals of the lifestyle intervention
were loss and maintenance of 7% of body mass
and participation in at least 150 minutes per
week of moderate intensity physical activities.
To achieve these goals, each participant was
assigned a case manager, or “lifestyle coach,”
who delivered the 16-session behavioral core
curriculum, monitored maintenance, and provid-
ed ongoing support on a one-on-one basis. 
The behavioral core curriculum was offered and
closely supervised in only select DPP clinical
centers. Coaches were registered dieticians 
or had at least a Master’s degree in fields of
exercise physiology, behavioral psychology, 
or health education, and they were provided
with substantial resources for incentivizing 
participants to maintain behavioral goals. 

Creating Increased Public Awareness

If a diabetes prevention effort geared toward
weight loss and physical activity is to be feasi-
ble on a public health scale, we first need to
raise public awareness of risk factors for devel-
oping diabetes and potential ways to reduce
risk. This will require a mixture of community-
based, multimedia communications targeting
persons at risk. This process has already start-
ed with the introduction of the Small Steps, 
Big Rewards PSA series by the National
Diabetes Education Program. In addition,
increased communication needs to be directed

towards health care providers to make them
aware of modifiable risk factors, strategies for
identifying persons at increased risk, and how
they may assist these individuals to initiate risk
reducing behaviors. One example is the NDEP
toolkit for primary care physicians. 

Developing Interventions Suitable for 
the Public Health Sector

To translate the DPP into the public sector,
it is necessary to develop strategies that can 
be tailored to meet the diverse needs of varied
populations in a broad range of communities. 
In this context, we must begin to consider 
several issues inherent to the translation of a
successful clinical program that was designed
for efficacy. These issues include: 

1. Defining Real-World Strategies To Identify
Individuals at Risk Who are Likely to Benefit
Most From Lifestyle Modification. 

Identifying high-risk individuals who meet the
DPP study’s criterion of impaired glucose 
tolerance (IGT) is a complex translational issue.
Several models have been proposed, however,
there are unique barriers for applying each
strategy in different screening environments.
Healthcare settings are uniquely suited to
screen for IGT in patients with a number of
other risk criteria.3 In such settings, the ultimate
screening goal may involve definitive oral glu-
cose tolerance testing to discriminate true IGT
from both transient impaired fasting glucose
and actual type 2 diabetes. An OGT may be
costly, but could lead to considerably higher
predictive value, compared to less intensive
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approaches. However, this approach restricts
availability of risk screening only to persons 
with regular access to a healthcare system. 
In addition, screening efforts that are isolated
within discreet healthcare environments may
not identify and refer a large enough at-risk
population to justify the up-front costs of mar-
keting, implementing, and maintaining a lifestyle
modification program in the community.

In contrast, community-based strategies for
identifying individuals at high-risk for diabetes
can be limited by several factors, such as lower
feasibility for obtaining laboratory-based assess-
ments or for using complex calculations that
incorporate a combination of questionnaire 
and laboratory data.4 These limitations can lead 
to considerable misclassification of disease 
risk, particularly in unselected community popu-
lations.4-7 In addition, screening outside health-
care settings may be less effective because 
of difficulties in arranging appropriate follow-up
testing or care after an “abnormal” screen.4

However, despite these limitations, a carefully
designed and selective community-based
screening approach may be essential for reach-
ing a broader segment of the at-risk population
that has limited access to particular local
healthcare systems with screening efforts. 

2. Adapting Program Format To
Enhance Dissemination and Sustainability 
in Nonresearch Environments.

An important translational issue is whether
modifications in the DPP program format to
improve the feasibility for offering community
settings will alter the outcomes. Changes 
studied to date include: 1) shifting the core cur-

riculum delivery format from a one-on-one to a
group-based setting; 2) shortening the duration
of the core curriculum period to decrease par-
ticipant time burden; and 3) eliminating costly
incentives used to enhance subject perform-
ance. Changes that are introduced need to be
supported by research demonstrating that the
success of behavioral weight loss strategies are
enhanced when individuals are trained in 
behavioral concepts such as problem solving,
social support, goal-setting, stimulus control,
and self-monitoring.8,9

3. Exploring Program Delivery in Community
Venues Where It Can Be Accessed by Broader
Segments of the Population. 

It is particularly essential to consider imple-
mentation models that do not restrict program
access only to patients of healthcare systems,
thereby discounting a greater population 
that is otherwise “healthy.” This suggests that
the success of a translation model requires
involvement by a community organization that 
is committed to investing resources to improve
community health and is experienced in imple-
menting sustainable versions of beneficial
health and wellness programs that were con-
ceived from science. Examples of such organi-
zations include the YMCA, the Boys and Girls
Clubs of America, and Parks and Recreation
Departments. Such models will need to investi-
gate issues inherent in the community such
as cost recovery, staffing, and sustainability.
Overcoming these barriers will require consid-
erable translational research, not just for 
the DPP but all intensive community-based 
diabetes programs.
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Problems/Challenges

1. Disconnect between research interventions
and clinical practice.

2. Formidable practitioner and system barriers
to effective treatment.

Solutions/Recommendations

1. Recast obesity as a behavioral rather than
medical condition: Flip the nexus of care to
behavioral professionals.

2. Recast obesity as a cluster of heterogeneous
conditions: Consider the OBESITIES.

Disconnect Between Research
Interventions and Clinical Practice

Many of the strategies and programs recom-
mended for the clinical management of obesity
were developed and tested under efficacy 
conditions.1,2 Under these circumstances, inter-
ventions are generally delivered by highly skilled
practitioners, who typically receive extensive
training and supervision. The extent to which
research-based interventions can be replicated
under real world conditions remains unclear.
Moreover, whereas the primary “gatekeepers” 
for detection and treatment of obesity appear 

to be primary care physicians, many (if not most)
of the successful interventions were conducted
by psychologists or behavioral specialists.
Physicians often lack the training, skills, and 
confidence required to implement the behavioral
strategies required to effectively modify diet and
physical activity.3 As a result obesity remains
under, if not mistreated, in clinical practice. More
research is needed to develop and test interven-
tions that a priori are designed for delivery by
physicians that account for limitations of medical
training, its implicit orientation, practice structure,
and reimbursement guidelines. 

Formidable Practitioner and System
Barriers to Effective Treatment

Successful obesity treatment often requires
interventions of considerable intensity, duration
and frequency that is beyond that available 
in traditional medical practice. Additionally,
medical practices (and practitioners) are often
not equipped to conduct many of the recom-
mended strategies such as family and/or group
meetings, stress management, and behavioral
counseling. Practice guidelines for pediatric
and adult obesity management include referral
to behavioral and/or dietetic counselors.
Whereas such support may be available in 
academic medical centers, the extent to which
community-based medical practices have
access to these resources is unclear. Without

Translating Obesity and Diabetes Research: 
Some Challenges and Recommendations
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University of Michigan



such supportive services the impact of treat-
ment may be considerably attenuated.

Increasingly obesity has been conceptualized
as a chronic condition requiring long-term 
disease management similar to clinical models
used to guide diabetes and hypertension care.
Whereas adoption of the disease management
model may be helpful as it can encourage
physicians to be diligent and proactive in their
monitoring and treatment of obese patients,
there is also concern that this model may lead
to an overemphasis on pharmacologic treat-
ment and the medical risk factors associated
with obesity and a de-emphasis on the underly-
ing behavioral and social etiologies. 

Recast Obesity as a Behavioral Rather
than Medical Condition: Flip the Nexus 
of Care to Behavioral Professionals

“To treat malaria, go to a physician. 
To prevent it, consult a mosquito controller.”

Documenting the severe medical conse-
quences of obesity is essential for motivating
patients, practitioners, and policy makers to
attend to the epidemic. However, despite its
numerous and severe physiologic medical
sequellae, the origins of obesity (and the recent
increase in its prevalence) are largely social 
and behavioral. This raises questions about 
our current treatment paradigm. The medical
profession has been (perhaps de facto, rather
than by design) designated as the primary gate-
keepers charged with stemming the epidemic.
In the current model, behavioral and nutritional
professions have largely been cast as second-

ary resources; as treatment adjuncts. This has
considerable implications for how we conceptu-
alize obesity and how we reimburse those who
care for it. Given the behavioral origins of the
condition, perhaps we should reconsider the
nexus of professional responsibility. A model
that casts behavioral professionals as the first
line in clinical care would be more consistent
with the underlying etiology. This paradigm shift
however, would require dramatic alterations in
how managed care reimburses behavioral coun-
seling, including a de-emphasis on the co-mor-
bidities of obesity and a greater focus on the
underlying behavioral and psychologic causes
as well as alteration for how the public per-
ceives the role of behavioral and psychologic
professions. As part of this reconceptualization,
individuals, rather than being viewed as suffer-
ing from obesity, might be seen as having a 
particular eating or activity problem. Obesity
becomes the symptom rather than the disease. 

Creation of an obesity treatment sub-specialty
within psychology and/or health education not
unlike what has been done with HIV and sub-
stance use specialists, should be considered. 

Recast Obesity as a Cluster 
of Heterogeneous Conditions: 
Consider the OBESITIES.

Perhaps like cancer, obesity should be consid-
ered not as one disease but a rubric of many
diseases, each with a unique etiology, course,
and treatment. As noted by Epstein: 4 “Treating
obesity as a homogenous condition, with all
participants receiving a common intervention,
might contribute to the mixed treatment out-
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comes that are reported (page 566)”. Factors
operative in obesity include: age, gender,
dietary patterns, physical activity, socioeco-
nomics, psychosocial issues, metabolism, co-
morbidities, familial/genetic determinants and
race/ethnicity/cultural characteristics. With 
each of these factors having a greater or lesser
influence on obesity on an individual case, 
classification and subclassification schemes
should be developed to adequately describe
the heterogeneity of the obesities.

The reasons for energy imbalance can be 
highly variable across individuals, and treatment
programs can be better tailored to these indi-
vidual differences. For example, excess caloric
intake could be due to consuming high fat
foods or foods high in simple carbohydrates.
And for some “high-fat” food consumers,
excess caloric intake could be attributed to 
one or two foods, while for others excess intake
could be attributed to a variety of foods. In
addition to focusing of specific foods, tailoring
could also account for eating patterns such as
consuming large serving sizes, rapid eating, 
eating second helpings, or eating at “all you
can eat” establishments. The same applies 
to activity patterns. Despite the numerous
potential differences in behavioral patterns, 
our current detection and treatment algorithms
often fail to account for such micro-level indi-
vidual differences. As noted above, regardless
of etiology, patients are given an identical 
diagnosis and often identical treatment. 

Individualizing treatment (and diagnosis) could
also address genetic and metabolic characteris-
tics. For example, individuals with low resting
metabolism or thermogenic response to food

may require unique interventions. Interventions
could also be tailored according to family fac-
tors. For example, youth with two overweight
parents may require different intervention than
youth with two lean parents, while youth with
psychologically high- functioning parents may
require different treatment than those with
parental psychopathology. 
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Key Points

1. System change is necessary to translate 
science into clinical practice.

2. Implementing, spreading and sustaining posi-
tive system change in health centers supports
the need to address leadership, to transform
clinical systems through a model of care and to
apply strategies for learning and improvement.
This systematic approach addresses formal,
informal, and technical aspects of care and
organizational and personal behavior.

3. Infrastructure and partnerships at the 
practice, state and national level are essential
to implement, support, sustain and spread 
positive change.

4. Although the methods of science and those
of quality improvement are different, a continual
dynamic interaction between them facilitates
the growth of knowledge, its timely adoption
and the generation of new questions to be
studied. Research methods need to address
complex systems and not solely rely on 
understanding a system by splitting it into 
its component pieces.

Background

As part of the DHHS strategy towards eliminat-
ing health disparities among Americans, the
HRSA/Bureau of Primary Health Care is imple-
menting a major initiative, the Health Disparities

Collaboratives (HDC) in HRSA-supported, 
private not-for-profit health centers. Health
Centers serve 10.3 million underserved and
racially and ethnically diverse populations, 
with over 900 community controlled compre-
hensive primary care health center organiza-
tions throughout the nation. The Collaboratives
represent a four-prong strategy that addresses
senior leadership, implements a care model 
by utilizing improvement and learning models 
to change practice, supports an infrastructure
to support and sustain improvement, and devel-
ops partnerships at the local and national level. 
The care model is a population-based care
model pioneered by Edward Wagner, M.D. at
the MacColl Institute for Healthcare Innovation
and supported by the Robert Wood Johnson
Foundation (see references 2 and 3). It consists
of six basic elements: patient self-management,
clinical decision support, delivery system 
re-design, clinical information system, organiza-
tional leadership and strong partnerships with
local government and community organizations.
The learning model is based on the Institute 
for Healthcare Improvement’s “Breakthrough
Series.” The improvement model is a rapid
approach to accelerate system change devel-
oped by Associates in Process Improvement.

Health Centers participate in yearlong intense
learning and improvement activities that involve
attending three learning sessions and a final
congress sharing the improvement tests,
changes and documented results accomplished
at the health center level. This is followed by
continued improvement activities, continual
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reporting of nationally shared measures and 
dissemination of the successful changes made
to the delivery system. A national and regional/
state infrastructure based in the Primary Care
Associations supports the Health Centers 
quality improvement work, including the spread
and sustaining of positive system changes.

Major Accomplishments 

Over 500 Health Centers are participating 
in the Health Disparities Collaboratives 
generating major documented improvements 
in diabetes, depression, cardiovascular, cancer,
and asthma care for over 160,000 patients.
Depression screening is integrated into all 
the current chronic care collaboratives as well.
A pilot to apply HDC models to prevention,
including obesity, is currently underway.

There are five diabetes core measures 
(Table 1), and additional measures focused 
on preventing complications (Table 2). Table 3
summarizes core outcomes for health centers
participating in the HDC for persons in health
center diabetes registries in January 2001 

and for persons in health center diabetes 
registries in October 2003.

Table 1. Diabetes Core Measures 2003-2004

• Average HbA1c.
• Two HbA1cs, at least 3 months apart, 

in last year.
• Documentation of self-management 

goal setting.
• Cardiac risk reduction: 

ACE/ARB and statins.
• Dental exam if health center has 

a dental practice.

Table 2. Diabetes Additional Measures 
2003-2004

• Depression screening in past 12 months.
• Patients with LDL <100.
• ASA or other antithrombotic agent.
• Current smokers.
• Dilated eye exam.
• Foot exam.
• Microalbuminuria screening in past year.
• Vaccination: influenza, pneumococcal.
• Dental exam in last year.

Table 3. Core Outcomes for Health Centers

Measure January 2001 October 2003

Number of Health Centers 88 300

1. Number of persons with DM in registries 13,387 88,854
2. Two HbA1cs per year, at least 3 months apart 55.8% (7,470 Patients) 36% (31,987 Patients)
3. Documented Patient Self-Management Goal 39% (5,221 Patients) 40% (35,542 Patients)
4. Average HbA1c 8.46% 8.00%



Partnerships formed at the national, state and
community levels have resulted in increased
access to expertise and resources. Through the
partnership with CDC, there are 39 CDC-spon-
sored state health department diabetes pro-
grams trained in the care, improvement and
learning models and engaged with health cen-
ters that are participating in the Collaboratives.
A partnership between HRSA and AHRQ has
implemented a multi-year evaluation strategy.

Through a partnership with CDC, the Medstar
Research Institute and NIDDK, a pilot with 
five health centers was initiated to translate 
the results of the Diabetes Prevention Program
into practice, utilizing the HDC strategy and
models. The pilot teams have tested and imple-
mented successful strategies to identify at 
risk persons, and screen them. From March
through November 2003, 3167 high-risk per-
sons have been identified, 903 (28.5%) have
been screened by 2 hour 75 gram oral glucose 

tolerance testing, resulting in 276 (30.6%) 
pre-diabetes patients in the registry, and 155
(17.2%) newly diagnosed persons with dia-
betes. Currently, 204 (75.5%) of the patients
with pre-diabetes have a self-management 
goal and 23 patients (8.3%) have over 150
minutes of exercise per week. Thirty-four
patients (16.6%) have 7% or greater average
weight loss. In the diabetes prevention pilot, 
the average percent weight loss goal is weight
loss greater than 7%. The goal for high risks
patients who develop diabetes is 1%.

AHRQ Proposals for 
Approach to Translation

The AHRQ Concept of the synergy and 
differences between phase I and phase II trans-
lation is summarized in Table 4. The heading 
of the left column, “Publishing Research” 
represents Phase I translation; the right column,
“Spreading Innovation” is Phase II translation. 
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Table 4. From Research into Practice; 
From Knowledge to System Change

Publishing Research

Aim: Truth

Methods:
• Explanatory/predictive models
• Blinded tests
• No bias
• All possible data
• Fixed hypotheses 
• One large test
• Stable cohort(s)

Source: adapted from T. Nolan, 
Associates In Process Improvement

Spreading Innovation

Aim: Change & improvement practice

Methods:
• Transformational methods
• Tests Observable
• Stable bias
• Just enough data
• Changing hypotheses
• Sequential tests
• Changing populations

DE
Synergy
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We offer two proposals for improving inter-
actions between the culture of basic research
and the culture of quality improvement: 

1. Proposal for Methods

• Involve decision makers and those with quality
improvement, public health and community
expertise in development of hypotheses, study
design, and implementation, e.g. Canadian
Health Services Research Foundation.

• Study system change and interactions in
complex systems – the idea that behavior of
systems is the product of the system itself,
not its individual pieces.

2. Proposal for Communication, Generation 
and Implementation of New Ideas

• Networking, conferences, internet (quality
improvement community and decision 
makers) as well as peer review journals 
(science community).

• Redesigned funding opportunities to 
support programs that integrate research
with system change.

• The results should inform policy debates.

A high performing health center engaged 
in the Health Disparities Collaboratives 
reflected on their biggest barriers. They 
had to overcome the following:

• The belief that our patients cannot change
and that little changes don’t matter.

• The idea that we need consensus to 
change anything.

• The concept that improving care means 
more work.

• That we cannot improve without more 
full time staff.

• The belief in a provider-oriented rather 
than a patient-oriented care system.

This center overcame the barriers to system
change, not in a life time, but in months. All of
us at the local and national level can learn from
them and be optimistic that positive change
and world class results are within reach, when
we are committed to a comprehensive mission
driven approach.
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CDC Agenda for Translation

Things are getting better, but we are going 
to have to change if we want things to stay 
the same, i.e. continue to get better.

Recent studies indicate that improvements in
diabetes preventive behaviors (“intermediate
process indicators”) are occurring in most
health systems, with early suggestions of 
stabilization of some long-term complications
(“distal outcome indicators”). Thus, the “trans-
lation glass,” while not spilling over, is certainly
half-full, and rising. In fact, over the history 
of medical translation – from preventive 
strategies for scurvy, to diabetic retinopathy,
glycemic control in type 1diabetes, cardiovas-
cular disease among persons with diabetes,
and now primary prevention of type 2 diabetes
– the time between validated efficacy science
and attention to clinical/public health practice
has become progressively shorter.

To continue improvements in the rate, depth 
and breadth of diabetes translation, however, 
3 different realities must be addressed. First,
changes must be made in existing health sys-
tems – not only in the structure and function 
of these systems, but also in the very definition
of a health system (which must increasingly
include sites where people work, live, play 
and reflect). Second, serious commitment to
prevention must occur, which involves more
than “traditional” health care systems, and
must be led by health practitioners as “citizen
leaders.” This adds a new element (citizen
leader) to the previous definitions of a “health
care professional” (caregiver and scientist).
Third, regardless of more efficacious health
systems for prevention and control of chronic
diseases and inclusion of community elements
in the very concept of a health system, contin-
ued excessive focus on individual entitlement
to highly efficacious, expensive and specialty
treatment (vs. reasonable levels of broad-
based communitarian health) will eventually
undermine progress in diabetes translation.
These three issues will be the continued 
targets of diabetes translational public health
research and programs at CDC.
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Translational Research at the CDC – The Future

Frank Vinicor, MD, MPH Director, Division of Diabetes Translation
Centers for Disease Control and Prevention
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CDC Translational Targets and 
Underlying Basic Philosophy

The Targets

1. Us – Everyone. Change the primary 
role of our healthcare system to disease 
prevention rather than (after-the-fact) disease
treatment, although the latter will always 
be necessary too.

2. Location – where people live, work, 
play and reflect.

3. The country – address the fundamental
question of best to a few versus good 
to the many.

Basic Philosophy

“The dream of modern medicine maybe 
no longer viable as it stands. Even if unlimited
resources were available, modern medicine
cannot deliver on its most extravagant pro-
mises, nor even on many that seem modest 
and plausible. My contention is that modern
societies need a “sustainable” medicine, 
a medicine that, in both research and health-
care delivery, aims for a steady-state plateau,
at the level that is economically affordable 
and equitably available, and also at a level 
that is sustainable, satisfying most – but 
of necessity, not all - reasonable health 
needs and expectations.”

Reference

Callahan D. False hopes: Why america’s 
quest for perfect health is a recipe 
for disaster, Simon & Schuster, 1998, 
New York, NY
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Research and Dissemination Spectrum

The spectrum of scientific activities that 
begins with the identification of a health 
problem and ends with dissemination 
and translation of proven interventional
approaches to the problem proceeds 
through three sequential steps:

Step 1 – epidemiologic and basic research 
to identify potential risk factors, mechanisms
and influence.

Step 2 – clinical trials to determine efficacy 
of risk factor changes on health outcomes.

Step 3 – clinical and community trials to 
determine effectiveness of interventional
approaches to change risk factors.

NIDDK Translational Research Program

The NIDDK has for several years made funds
available for translational research through 
the R18/R34 grant mechanism. The NIDDK’s
current emphasis for these R18/R34 awards 
is translation of the success of the Diabetes
Prevention Program (DPP) in which a lifestyle
intervention significantly reduced the incidence
of type 2 diabetes in over 3,000 subjects at
high risk for developing the disease. Investigators
interested in pursuing translational research in
other areas of diabetes care, such as improving
glycemic control and prevention of complica-
tions in a cost-effective manner in real world
settings are encouraged to apply.

The NIDDK Translational Research Program
stresses the importance of developing outcome
measures applicable to the community setting.
Of particular importance is the need for 
diffusion of successful translational research –
concerning outcome measures and a myriad 
of other translational issues – from individual
community settings to the national level.

Diabetes Research and Training Centers
(DRTCs), Obesity and Nutritional Research
Centers (ONRCs) and Clinical Nutritional
Research Units (CNRUs) funded by NIDDK
provide a unique interface between Academic
Health Centers where they are located and 
the community at large. 

The Future of Translational Research at the NIDDK

Allen M. Spiegel, MD Director
National Institute of Diabetes 
and Digestive and Kidney Diseases
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NIH Obesity Research Task Force

The goals of the recently established NIH
Obesity Research Task Force are:

• Evaluate the effectiveness and assure 
translation of strategies to maintain healthy
weight in children and adults through lifestyle
behavior (activity, diet) change which can 
be applied in a community, home, school, 
or workplace environment.

• Use knowledge of regulation of energy 
storage and food intake to develop new ther-
apeutic modalities (including drugs, surgery,
and other technologies) to complement
lifestyle interventions.

• Use knowledge of mechanisms whereby 
obesity increases risk for co-morbidities to
develop potential therapeutic approaches for
ameliorating these conditions independent 
of weight loss.

A website (http://www.obesityresearch.nih.gov)
provides information on the Task Force’s 
strategic plan and research information 
for investigators. It will also cite links to NIH 
obesity information sites for the public.
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Genesis of the NIH Roadmap

The fundamental need for a “roadmap” to 
guide trans-NIH functions derives from the 
well-documented problems (barriers) moving
scientific discovery from its origin (the bench)
to the bedside (clinical research) to the practice
community nationwide (improvement of the
nation’s health). Efforts to facilitate this continu-
um – i.e. translational research- are not new 
to the NIH. During the 1980s, the NIH, particu-
larly the National Cancer Institute (NCI) and 
the National Heart, Lung and Blood Institute
(NHLBI) proposed a sequence of translational
research activities: hypothesis generation; inter-
ventional methods development; controlled
interventional trials (RCTs); studies in defined
populations; and demonstration research.

Why a Roadmap?

The accelerated pace of discoveries in the life
sciences has prompted a need for their more
rapid translation into practice. Opportunities
now exist to build an integrated system that 
is far more effective than current approaches. 
The sum of our current approaches for bringing
new scientific discoveries to bear on the
nation’s health are uncoordinated, inefficient,
wasteful and sometimes counterproductive.
Without a principal and comprehensive guide,
there is little reason to expect they will change.

Roadmap Chronology

August 2002
– Consultation with over 100 thought leaders.

September 2002
– Institute and Center (IC) Directors’

Leadership Retreat Discussion.

March 2003
– Formation of 15 Working Groups 

including over 300 outside experts.

April 2003
– Presentation to Council of Public

Representatives (COPR).

May 2003
– Working Groups propose initiatives.

June 2003
– IC Directors commit to initiatives.

June 2003
– Presentation to the Advisory Committee 

to the Director (ACD).

September 2003
– Presentation to advocacy groups/press.

FY 2004-2013
– Staged implementation.

The NIH Roadmap (http://www.nihroadmap.nih.gov)

Raynard S. Kington, MD, PhD Deputy Director
National Institutes of Health



Criteria for Roadmap Initiatives

When the Working Groups proposed Roadmap
initiatives (May 2003 in the chronology above),
they were asked to consider the following 
questions for each proposal:

• Is it “transforming” – will it change how 
or what biomedical research is conducted 
in the next decades?

• Would its outcome enhance the ability 
of all NIH Institutes and Centers to achieve
their own missions?

• Can the NIH afford to NOT attempt it?

• Will it be compelling to our stakeholders,
especially the public?

• Is it something that no other entity 
can or will do?

Roadmap Implementation

All Institutes and Centers committed to invest
jointly in a pool of resources to support current
and future Roadmap initiatives. For FY2004-
FY2009 this will total $2 billion.

Many of the initiatives are difficult – some will fail!

Three Core Themes of the NIH Roadmap

Each core theme applies to a major component 
of the translation continuum.

Theme #1 – New Pathways to Technology

New building blocks and pathways; molecular
libraries; bioinformatics; computational biology;
nanomedicine; and several other developing 
technologies.

Theme # 2 – Research Teams of the Future

The scale and complexity of current science
requires novel team approaches, including: 
interdisciplinary research teams; public-private
partnerships; and programs to fund high-risk, 
high-impact research, such as the Director’s
Pioneer Award.

Interdisciplinary research teams are not altogether
a new idea. Their assembly and operation require
much further development. The current system 
of academic advancement favors the independent,
not the multidisciplinary collaborative, investigator.
Most institutions have scientists in discrete 
departments, fostering continued independence 
of their faculty and staff. Interdisciplinary research
teams take time to assemble and require 
unique resources.

A new program, the NIH Director’s Pioneer
Award, will support individuals with untested 
ideas that are potentially ground breaking. It will
encourage innovation and risk taking. A totally 
new application and peer review process will 
provide successful applicants $500,000/year 
for 5 years. Understandably, applications are
expected to be highly competitive.
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Theme # 3 – Re-engineering Clinical Research

The impact of this theme will be felt at both 
the “bedside” and “practice” components of the
translational continuum. The initiative incorporates
enhanced translational research centers and
enabling technologies for improved attainment of
clinical outcomes, such as quality of life measures
discussed elsewhere in this document. Much 
of this will be accomplished via expansion of 
the function and reach of the current typical NIH
Network diagrammed below.

The initiative will require linking and integrating
these clinical research networks so that clinical
studies and trials can be conducted more 
effectively. Such linkage will ensure that
patients, physicians and scientists form true
“Communities of Research.” Translational
research topics will have an established infra-
structure with strong community linkages from
which they can be pursued.

These Integrated Clinical Research Networks
can be used to rapidly address questions 
beyond their traditional scope. The interoperable
“Network of Networks,” diagrammed below, 
can share sites, develop common data standards
and informatics, and prepare software applica-
tion tools for protocol preparation, IRB manage-
ment and adverse event reporting. 

A reinvigorated clinical research enterprise 
will require a diverse group of trained and 
certified community health care providers
across the country who will enroll and follow
their own patients in clinical trials and acceler-
ate translation of results into their practice. 
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Multidisciplinary teams are required 
for clinical research.

The Trans-NIH Multidisciplinary K12 Career
Development Program will support training 
of investigators from a variety of disciplines 
– MD, PhD, RN, MPH, DC, etc. – to function 
in multidisciplinary team settings. The NIH
Program features up to 5 years of training; 
core didactic courses and project-specific 
training; mentored research experience in 
team settings; faculty and mentor support 
to protect their time; tuition support; annual
meetings; and the opportunity to engage 
in translational studies.

The goal of harmonization of the clinical
research regulatory process will be achieved
through simplification of requirements for 
clinical research in ways that enhance public
trust. Coordination and clarification of numer-
ous elements of the regulatory process are
involved, such as adverse event reporting;
human subjects protection (DSMB-IRB interac-
tions, consent procedures); auditing and moni-
toring clinical trials; HIPAA, privacy and conflict
of interest policies; investigator registration 
and financial disclosure; and standards for 
electronic data submission and reporting. 

Summary

Building vibrant communities of clinical
research requires participation, consultation,
collaboration, and funding from patients, health
care providers, foundations, industry, academia,
and federal partners – all stakeholders. A key
goal of the NIH Roadmap is to foster these
dynamic interactions to strengthen all types of
clinical research and to create the infrastructure
of national networks to support their research
including translational research.

Multidisciplinary Clinical Research Team
Members have unique skills and career paths

Clinical
Research

Team

Principal Investigator
Health Educator
Economist
Psychologist

Studt Coordinator

Public; Industry

Tech Transfer;
Regulatory Affairs

Clinician

Statistician

Question: How to make each path viable?
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Editor’s note

During the one and one-half day conference,
four interactive conference attendees/speaker-
panel sessions occurred. These sessions fol-
lowed sequential sections of the conference
agenda and had the titles listed below. Names
in parentheses indicate the speakers who pre-
sented during the section being discussed.

1. Fundamental Issues in Translational Research
(Roland G. Hiss and Lawrence W. Green)

2. Outcomes for Translational Research 
(Russell E. Glasgow, K.M. Venkat Narayan,
and David Meltzer)

3. Experimental Design Issues 
in Translational Research 
(Marshall Chin and Carol Mangione)

4. Review and Critique of Translational
Research Studies 
(Barbara K. Rimer, Alan Delamater, 
and Harold C. Sox)

Each of these four sessions resulted in active
audience and speaker exchange involving 
questions and comments on aspects of 
the presentations, ideas for further research 
(arising from both the audience and the 
speakers), identification of cross-cutting issues
and reactions from the NIDDK administrators
and other NIH officials. A collegial and inspired
exchange ensued.

Points made, questions asked, and responses
offered did not fall neatly under the content
headings listed above. Frequent reference 
back and forth to points discussed in prior
panel sessions occurred throughout, an out-
come that the conference organizers both 
predicted and sought. Consequently, the often
fragmentary points made have been combined
into a reasonable content organization under
the following five headings:

Section VI
Key Points from 
Panel Discussions
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1. NIDDK program announcement concerning
translational research.

2. Efficacy/effectiveness continuum.

3. Community-based effectiveness trials.

4. Best practices.

5. Sustainability of interventions.

The guiding rationale for choosing the orga-
nizational headings just listed and placement 
of individual points within them included:

1. What will the readers of this document
acquire that they can incorporate into their
own thinking and planning?

2. What statements received substantial
endorsement from the conference attendees?

No attempt was made to be archival, nor to
attribute any point to individual speakers or
audience participants. The interactive dynamics
of the conference fostered a shared sense of
group effort towards common goals. In addition,
the design and conduct of the conference 
did not seek a “research agenda for the future”
although many suggestions in that regard 
arose from the conference discussions.

Key Point 1
Translational Research 
Program Announcement

The NIDDK has stimulated translational
research (Phase II type) through its program
announcements entitled “Translational Research
for the Prevention and Control of Diabetes”, 
PA-02-053 and “Planning Grants for
Translational Research for the Prevention and
Control of Diabetes”, PA-03-052. The program
announcements utilize the R18 and R34 
funding mechanism. The desire to assist 
investigators considering a response to these 
program announcements determined much
of the agenda for this conference.

Key Point 2
Efficacy/Effectiveness Continuum

Efficacy and effectiveness studies, as defined 
in the chapter of that name authored by Dr.
Lawrence W. Green, are not dichotomous.
There is no “firewall” between them. Efficacy
studies begin the translational process with
research performed under controlled conditions
with emphasis on internal validity. They greatly
influence the content of effectiveness studies,
conducted largely in the community setting, and
frequently blend with those studies resulting in
field trials that have both efficacy and effective-
ness components. The randomized controlled
trial (RCT) methodology dominates the research
design for well-executed efficacy studies; strict
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adherence to the RCT-design for effectiveness
studies, however, can create an artificial situa-
tion that is no longer representative of the same
trial conducted in other settings. Inordinate uti-
lization of efficacy trial methodology in effective-
ness trials creates a requirement for control
over experimental conditions that is not possi-
ble or may limit the utility or external validity in
community-based effectiveness trials. Although
the inappropriate use of the RCT-design in
effectiveness trials is generally recognized,
effectiveness trials not employing an RCT face
considerable reviewer bias during the consider-
ation of competitive grant applications to NIH
(and often other major national funding agencies).

Properly designed and executed effectiveness
studies at the community level require consider-
ation of a myriad of community-derived factors.
Large sample sizes, multiple sites, nonhomoge-
neous populations, cultural, financial and socio-
economic diversity are some of the complicat-
ing factors involved. Conference attendees,
both speakers and audience participants, rec-
ommended additional inclusions in a competi-
tive comprehensive grant application for a com-
munity-based effectiveness study: cost analysis
of the intervention; studies emphasizing issues
within special populations; and dissemination
plans following a successful trial. These multiple
considerations create a conflict between a
large, expensive, long and multi-faceted effec-
tiveness trial and the availability of funding of
such an endeavor – and word-length limitations
of any subsequent manuscript.

The tension between reviewer bias, or reviewer
inexperience, concerning research design of
effectiveness trials and the availability of ade-
quate funding to conduct them was extensively
described at this conference, but not resolved.

Key Point 3
Community-Based Effectiveness Trials

Identification of the problem to be addressed
and development of the intervention(s) to
address the problem should be a joint enter-
prise between the academically-oriented
researcher and the community – joint develop-
ment of the application for funding and joint
execution of the real world effectiveness trial.
The “community-centered” characteristic of the
researcher/community “team” parallels the
“patient-centered” characteristic of a clinical
“team.” Both are interdependent partnerships.
Development of the researcher/community part-
nership requires blending of the objectives of
the two partners – research with publishable
results versus tangible improvement of commu-
nity healthcare. Meaningful partnerships also
require hard work and time to develop.

To enhance community preparedness to 
participate in an equal partnership with 
academic colleagues, conference attendees
offered these proposals:
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1. Development of a community infrastructure
to support community-based effectiveness
trials, similar in concept to general clinical
research centers (GCRCs) support of 
clinical research. In that way, each effective-
ness trial would not have to develop its 
own community partner.

2. Development of research skills for communi-
ty-based partners. This includes technical
assistance, statistical support, grant writing
workshops (that many professional societies
offer on a regular basis) and, most impor-
tantly, critical feedback to community-based
applicants about correctable weaknesses 
in their proposal and to the academic appli-
cants to enhance their understanding of
community health care issues. (Incidental
note on the latter point: principal inves-
tigators applying for major funding must 
have a publication record that documents
their qualifications to conduct the study
being proposed.)

Several national organizations supporting 
the academic/community-based partnerships
described at the conference included:

1. National Practice-Based Research Networks
(PBRNs)

2. Agency for Healthcare Research and Quality
(AHRQ, which also funds the PBRNs)

3. Robert Wood Johnson Foundation

Key Point 4
Best Practices

Best practices are derived from multiple
sources – the Cochrane Reviews, the Canadian
Taskforce on the Periodic Health Exam, the 
U.S. Preventative Services Taskforce, the Guide
to Community Preventive Services, and clinical
guideline development by a host of national,
regional and local professional organizations. 
A growing professional ethic stipulates that
“best practices” should be “evidenced-based.”
Considerable controversy surrounds both
terms. One aspect of the controversy relates 
to the definition of what is a best practice. 
Best practice for whom? Under what condi-
tions? And the validity of the best practice 
from the perspective of the community-based
healthcare provider. Another element of the
controversy relates to the means by which
these practices will be “translated,” i.e. 
adopted, by the practice community.

Traditional continuing medical education in 
all its forms constitutes a first step in the 
widespread adoption process, but is unable to
complete that process. Responsibility for failure
to adopt validated best practices has been
placed, rather indiscriminately, on a variety of
healthcare agencies and individual practitioners.
However, such misplaced blame does not solve
the problem, rather it fosters a confrontational
atmosphere. Conference attendees agreed 
that improvement in the overall U.S. healthcare
delivery system – adoption of “best practices,”
integration of healthcare services, cost-effective
practices, and attention to a myriad of other
changes – is a systems problem, not an 
individual problem.
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Key Point 5
Sustainability of Interventions

The issue of sustainability of community-based
interventions to improve healthcare at the com-
munity level permeated much of the discussions
of the key points described above. An efficacy
study can have a beginning and an end, and
usually does. A community-based effectiveness
trial, however, should include a demonstration
of how the intervention(s) may be maintained
after the formal study has been completed.
Conference discussion of this issue can be
organized under two headings: 1) creation 
of a community-based infrastructure left behind
upon formal study completion; and 2) perspec-
tive of the recipient of the benefit of sustained
intervention – the individual patient or the 
funding agency.

1. Community Infrastructure Left Behind

From a societal perspective, the best final out-
come of a successful community-based effec-
tiveness trial is ownership of the program by 
the community and the means (money and
infrastructure) to sustain it. If such an outcome
is not achieved, the transferability of the results
of this study to other communities is dimin-
ished. Lack of the means to sustain successful
interventions damages the interest other com-
munities might have in replicating the original
study. (Mounting an all-out effort for a one-time 
benefit is not appealing.) Thus, sustainability 
of interventions becomes another inclusion
requirement for effectiveness trial funding pro-
posals. The Robert Wood Johnson Foundation
has adopted this criteria during review of 
community-based proposals that it may sup-

port. (Incidental note was made during these
discussions of how thin the “sustainability 
literature” was.)

2. Perspective of Benefit Recipient

Benefit of a sustained intervention varies 
considerably depending upon who/what is to
receive this benefit – and particularly when 
this benefit will be realized. An individual patient 
will probably sustain the intervention applicable
to him/her if they receive benefit from it now or
in the immediate future; however if the benefit
will not be realized until the distant future, inter-
est in the intervention will probably fade. From
the perspective of a healthcare funding agency
(such as an HMO) similar time considerations
apply. A healthcare financing agency will show
great interest in an intervention that reduces
their current costs, but much less interest in 
an intervention that may reduce their distant
future costs. As a consequence of these under-
standable attitudes by both individual patients
and healthcare funding agencies, sustaining
interventions with distant benefit is extremely
hard to do. And the means to do so currently
does not exist.
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