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Abstract

This review summarizes key factors that have interfered with transla-

tion of research to practice and what public health researchers can do

to hasten such transfer, focusing on characteristics of interventions,

target settings, and research designs. The need to address context

and to utilize research, review, and reporting practices that address

external validity issues—such as designs that focus on replication,

and practical clinical and behavioral trials—are emphasized.

Although there has been increased emphasis on social-ecological

interventions that go beyond the individual level, interventions often

address each component as if it were an independent intervention.

Greater attention is needed to connectedness across program levels

and components. Finally, examples are provided of evaluation models

and current programs that can help accelerate translation of research

to practice and policy.
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INTRODUCTION

The gap between research and practice in

many areas of health care and public health

is large, well documented, and troubling (67).

Discrepancies between evidence-based, effi-

cacious interventions and what actually oc-

curs in practice are frequently so large as

to be labeled a “chasm” by the Institute of

Medicine (55). These gaps occur across pre-

vention and disease management behaviors,

and across settings, conditions, and popula-

tion groups (72). Well-publicized reports by

RAND researchers have documented that on

average just over half of recommended health

care practices are implemented, and the situ-

ation may be even worse for prevention and

health behavior change interventions (39, 72).

Many practices have met the rigorous review

standards of the U.S. Preventive Services Task

Force and the Community Guide to Preven-

tion Services, but few have been broadly or

consistently implemented (39, 71).

BARRIERS TO TRANSLATION
AND THE IMPORTANCE OF
CONTEXT

Multiple, interacting reasons can be given for

the general failure of health research find-

ings to translate into practice (8, 51), includ-

ing historical, political, social, economic, sci-

entific, cultural, and organization factors that

slow or impede transfer of research into prac-

tice (7, 51). Given space limitations, we fo-

cus on four categories of barriers to dissem-

ination that are proximal to, and potentially

able to be at least partially addressed by, pub-

lic health researchers. These include charac-

teristics of (a) the intervention, (b) the target

settings, (c) the research or evaluation design,

and (d) interactions among the first three cat-

egories. Figure 1 provides examples of key is-

sues within each category.

The first set of barriers under the control

of program developers and researchers con-

cerns the characteristics of interventions. In

general, health education and health promo-

tion programs that have proven efficacious

have tended to be intensive and demanding

of both staff and participants (23, 63, 105).

Some threshold level of intensity of interven-

tion is likely necessary, but program designers

should be developing programs of the “mini-

mal intensity needed for change” (R. Croyle,

personal communication, 2003) rather than of

maximum intensity. Otherwise, few practice

settings will have the resources or staff exper-

tise required, and a relatively small and unrep-

resentative proportion of patients are likely to

volunteer. Health policies are a good example

of interventions that are often of low intensity

but can have broad reach and impact. For ex-

ample, workplace smoking policies have been

associated with higher rates of smoking ces-

sation attempts, lower rates of relapse among

those who do attempt to quit, and lower rates

of smoking among those who continue to

smoke (21). In addition, household smoking

policies have been associated with less smok-

ing initiation among adolescents, and working

in a smoke-free workplace has been associated

with substantially higher quit rates among

adolescent smokers (22). The few reviews that

have evaluated the relationship between pro-

gram reach and efficacy have unfortunately

tended to find inverse relationships between

participation rates and magnitude of change

among participants (37). One possible solu-

tion is to replace intensive intervention strate-

gies with more extensive approaches that in-

volve multiple contacts over time through use

of lower cost strategies, such as mail, phone,

or computer-based approaches. To our knowl-

edge no one has directly compared these two

approaches.

Some minimal level of intensity is likely re-

quired to produce a meaningful change, and

going below this level may not be worthwhile

in terms of resources expended. However, at

this point there is no empirical evidence avail-

able to identify what that level is. While ac-

knowledging the validity of Rose’s theorem,

which highlights the potentially greater im-

pact of smaller change at the population level

versus greater change among the highest risk
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Intervention characteristics

• High cost

• Intensive time demands

• High level of staff expertise

required

• Difficult to learn or understand

• Not packaged or “manualized”

• Not developed considering user

needs

• Not designed to be self-

sustaining

• Highly specific to particular

setting

• Not modularized or

customizable

Research design

• Not relevant or

representative:

sample of patients

sample of settings

sample of clinicians

• Failure to evaluate cost

• Failure to evaluate reach

• Failure to evaluate setting

adoption

• Failure to assess

implementation

• Failure to evaluate

maintenance

• Failure to evaluate

sustainability

Situation of intended target settings

• Competing demands

• Program imposed from outside

• Financial/organizational instability

• Specific needs of clients and setting

• Limited resources

• Limited time

• Limited organizational support

• Prevailing practices work

against innovation

• Perverse incentives or regulations

• Challenges implementing

interventions with quality

Interactions among three other barrier types

• Because of participation barriers, the program reach or

participation is low

• Interventions are not flexible

• Intervention is not appropriate for the target population

• Staffing pattern does not match intervention needs

• Organization and intervention philosophies not aligned
• Organization is unable to implement intervention adequately

Figure 1

Factors that serve as barriers to dissemination of evidence-based interventions.

individuals (81), it is important to recognize

that interventions that have broad reach but

relatively low levels of success, such as physi-

cians advising smokers to quit, can be discour-

aging for those delivering the intervention,

even if at the population level those inter-

ventions have a public health impact. Funding

agencies and grant reviewers must recognize

the importance of funding research that inves-

tigates more efficient, generalizable interven-

tions that have high potential for population-

level impact. Intensive, costly interventions

and highly selected participants are often re-

quired to produce large effect sizes, but they

in turn reduce the generalizability of study

findings and the likelihood of translation to

nonresearch settings.

The top left section of Figure 1 lists other

issues related to program design. Two major

and frequent barriers to translation are that (a)

programs are not “packaged or manualized”

so that they are straightforward to implement

and (b) the implementation materials either do

not permit any deviation from the original ef-

ficacy study protocol or do not describe what

modifications are and are not permissible. We

will likely never have head-to-head tests that

will determine the impact of various modi-

fications on outcomes, but process data can

provide a valuable indication of the impact of

different levels of implementation (95). Pro-

gram designers should collect more process

evaluation data that can be helpful in mak-

ing recommendations about program modifi-

cations. For example, an effective intervention

may have included group activities, but pro-

cess evaluation data may reveal that only a very

small percentage of participants ever attended
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any sessions. Thus, in preparing the interven-

tion for dissemination, it would be worth not-

ing that the uptake of this particular compo-

nent was minimal, and thus it would likely not

hurt intervention outcomes if this component

was dropped.

The top middle section of Figure 1

lists characteristics of intended target settings

(e.g., clinics, worksites, schools) that can pro-

vide barriers to adoption. Foremost among

these are limited resources, staff time, or ex-

pertise. Many settings, and especially those

that serve the most vulnerable and highest

risk populations (e.g., community health cen-

ters), find themselves so strapped with com-

peting demands that it is not even possible to

find “one minute for prevention” (94, 106).

For positive examples of how safety-net set-

tings have been able to overcome these bar-

riers to redesign care that addresses disease

management and prevention issues, readers

are referred to recent articles on the Bureau

of Primary Care Health Disparities program

(12). Also, numerous organizational and re-

imbursement issues create perverse incentives

or do not reinforce or “make it easy to do the

right thing.” Because of these issues, target

settings that could potentially adopt a pro-

gram may not be able to implement the pro-

gram properly (4).

The top right section of Figure 1 lists

characteristics of research designs that can

limit translation. We stress two character-

istics that pose major barriers. The first is

when small and unrepresentative samples of

patients, staff, or settings are included, such

that results do not generalize to many other

settings. Practitioners often fail to see the rel-

evance of such research to their setting, and

thus are unlikely to adopt programs evaluated

under such conditions. The field has made

major progress in recruiting more women

and minority participants over the past two

decades. However, many studies still include

procedural demands and exclusion criteria

(e.g., run-in periods and exclusion of patients

with any comorbid conditions or those on

medications other than the one being evalu-

ated) that can greatly limit sample generaliz-

ability. Attention now needs to be focused on

inclusion of more typical settings and inter-

vention personnel (26). Second, studies often

fail to address outcomes important to practi-

tioners, patients, community leaders, or pol-

icy makers (28, 36, 100), such as intervention

costs, cost-effectiveness, or other economic

outcomes. Economic analyses are essential to

make the business case to potential program

adopters. Currently, only a minority of studies

include cost-effectiveness analyses or report

on bottom-line outcomes, such as impact on

quality of life (34). However, the Food and

Drug Administration (FDA) has recently an-

nounced that it will require drug treatment

outcome studies to include quality-of-life as-

sessment. Translation efforts would greatly

benefit if nonpharmacologic studies follow

suit. The lower section of Figure 1 refers

to interactions among the three categories al-

ready discussed. It is often the lack of “fit” be-

tween an intervention and a potential setting

or a lack of congruence between information

provided by a research design and informa-

tion valued by decision makers that leads to

low adoption and implementation levels. One

major reason that programs efficacious in con-

trolled studies do not transfer to real-world

settings is that the intended target settings do

not ever attempt the program because it is

not seen as feasible or as having addressed is-

sues crucial to local concerns. Among applied

settings that do attempt to institute efficacy-

based programs, the most common reason for

failure is inadequate implementation of the

program in question (4). This failure most of-

ten results from a mismatch between the char-

acteristics and resources required by an inter-

vention and those available in applied settings

attempting implementation.

The barriers in Figure 1 are not the only

reasons that we do not see more frequent

or rapid translation of research into prac-

tice, but they are most proximal to program

developers and researchers. Other systems

and political, economic, social, and value is-

sues also contribute to limited translation of
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evidence-based approaches. Foremost among

these are inadequate training of practitioners

(53); lack of funding for the types of practi-

cal trials recommended below; reviews that do

not appreciate the difference between efficacy

versus effectiveness, replication, and dissem-

ination research (35); and failure to consider

the community perspective in developing in-

tervention strategies and study designs.

Community-based participatory research

(CBPR) methods offer a means of enhanc-

ing the relevance and effectiveness of public

health interventions (50, 56, 73). CBPR relies

on a collaborative partnership that equitably

and actively involves community partners in

all aspects of the research process (13, 57, 64,

66). Ideally, the “community” (or work place,

school, medical clinic) shares with study in-

vestigators a common interest in the selected

health or behavioral outcomes, and thus one

goal is to engage community partners in an

iterative process of data collection, interven-

tion development, and evaluation. The prin-

ciples of CBPR, as outlined by Israel and col-

leagues (57), include the following: (a) build

on strengths and resources within the com-

munity; (b) integrate knowledge and action for

mutual benefit of all partners, which draws at-

tention to local social, cultural, and political

issues; (c) promote a colearning and empow-

ering process between the research team and

community collaborators, which can antici-

pate and bridge gaps between program design

and eventual adoption settings/populations;

(d ) use a cyclical and iterative intervention

development and evaluation process that al-

lows integration of new knowledge; (e) address

health from both positive and ecological per-

spectives, identifying factors across multiple

levels that influence study outcomes; ( f ) dis-

seminate findings and knowledge gained to

all partners, so that no one member of the

team has “ownership” of the outcome data

or its interpretation; and (g) facilitate collab-

orative, equitable involvement of all partners

in all phases of the research. Effective CBPR

partnerships build expertise and capacity in

the community for research and prevention,

and thus have significant potential to make

a lasting impact, even beyond the particular

program at hand.

CONTEXT AND EVIDENCE

To summarize our points thus far, much re-

search fails to translate into practice because

the programs and methods used fail to address

contextual factors. Second, much research

employs a limited and researcher-centric per-

spective as to what constitutes “evidence.” We

address contextual factors in more detail be-

low, but note the important observation of

L. W. Green (48):

Where did the field get the idea that evi-

dence of an intervention’s efficacy from care-

fully controlled trials could be generalized as

THE best practice for widely varied popu-

lations and settings?” (48)

Concepts of Evidence

A challenging and presently unresolved issue

concerns the fundamental question of “what

constitutes evidence and when do we have

enough evidence to translate?” Like many

public health researchers (9, 10), we think

that conceptualizations of evidence need to

include, but also go beyond, evidence from

tightly controlled randomized clinical trials

(11, 15). As the Institute of Medicine (IOM)

has concluded, in many areas, such as the

childhood obesity crisis, we need to “recom-

mend strategies based on the best available

evidence as opposed to waiting for the best

possible evidence” (54). In particular, local

evidence—including historical and contextual

evidence—is also important to consider.

As summarized in Table 1, there are

many types of evidence, each having its own

strengths and limitations, and we recom-

mend evaluations that address the congruence

among and integration of different types of ev-

idence. Methods are needed to integrate and

synthesize these different types of evidence,

including tacit and explicit, quantitative and
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Table 1 Types of evidence and associated strengths and weaknesses

Evidence type General strength Frequent weakness

Theoretical or mechanism data Helps to understand how and why treatment

works

Are concerns about length of

assessments

Feasibility/implementation

evidence

Helps to understand delivery issues and

adaptations

Requires detailed monitoring and

tracking information

Contextual information—e.g.,

constraints, history, resource

availability

Helps in judging applicability and

interpretation of other results

Is not clear exactly what is relevant

Intended primary outcome

evidence

Is optimal for evaluations of a priori hypotheses Can be limiting and researcher centric

Unintended or unanticipated

outcome results

Is important from systems perspective May be retrospective and anecdotal

Process or quality-of-care results Is key concern of policy makers and useful for

quality improvement

May not translate to outcomes

“Outcome” or clinical data Is often important goal of programs Is only part of the picture

Quality-of-life data and adverse

consequences data

Addresses bottom line issues and participant

perspective

Requires more questions of

participants

Quality improvement data Encourages refinement and adaptation Is seen by some as “low quality” or

uncontrolled

Marketing and opinion poll data Is helpful for program design Can be costly

Surveillance data on trends over

time

Presents bottom line, population-based data Are many potential confounders

Cost and economic data Is key for decision makers Can be complex and costly to collect

and interpret

Qualitative data Helps to understand how and why programs

work (or do not work)

Are subjectivity, and in some cases,

reliability issues

Local data Assesses applicability May not be generalizable

Systematic review data Synthesizes and evaluates “quality” of evidence Can be overly narrow or restrictive

about what is included

Simulation data on project impact Saves time and can identify important,

nonintuitive factors

Can be expensive

Internal validity evidence Helps determine causality and rule out

confounding factors

Can lack relevance, if

“decontextualized”

External validity evidence Is important for translation, decision makers,

and practitioners

Can be challenging to collect

qualitative, process and outcome, biological

and patient centered, quality improvement

and controlled trial, intended and unintended

consequences data, internal and external va-

lidity, efficacy and feasibility, cost and imple-

mentation, and adoption and sustainability ev-

idence. To date, discussion of these issues has

tended to degrade into debates of black ver-

sus white, one type versus the other, and my

evidence is superior to your evidence.

Researchers should utilize mixed methods

that combine the strengths of both qualitative

and quantitative methods to offset the limita-

tions of each method. For example, Goldman

et al. (46) used life history interviewing to

elucidate the impact of social, cultural, eco-

nomic, institutional, and political elements

on the lives of working class, diverse adults.

The qualitative methods informed both the

development of a survey and an intervention
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that was designed to address social contextual

factors that could impact behavior change.

The salient themes that emerged centered on

six construct domains: immigration and so-

cial status, social support, stress, food, physi-

cal activity, and occupational health. Insights

gained from thematic analysis of the inter-

views were integrated throughout interven-

tion, materials development, and evaluation

processes. The interventions led to significant

changes in health behaviors in working class,

multiethnic populations (19, 86). Linnan et al.

(68) used a CBPR approach and a detailed pro-

cess evaluation to determine the feasibility of

training cosmetologists to deliver health pro-

motion messages to their customers. Qualita-

tive and quantitative methods assessed satis-

faction, readiness to change, and self-reported

health behavior changes in customers imme-

diately postintervention and at 12 months.

Trained stylists reported they would continue

delivering health messages after the 7-week

pilot was completed; 81% of customers re-

ported having read educational displays, and

86% of customers talked with their cosmetol-

ogist about the target health messages. At 12

months, 55% of customers reported making

changes in their health because of the con-

versations they had with their cosmetologist.

Customers who spoke more often with their

cosmetologists about health also reported a

higher percentage of self-reported behavior

changes.

Another exemplary use of mixed meth-

ods is the CDC’s WISEWOMAN project

(103) that first derived quantitative estimates

of the factors in the RE-AIM (reach, ef-

fectiveness, adoption, implementation, main-

tenance) model (http://www.re-aim.org) to

identify sites that were high versus low per-

forming on these factors. Then qualitative in-

terviews were conducted of sites that were

strong or weak on these RE-AIM dimen-

sions to understand how and why these results

occurred.

Evidence on cost and other economic out-

comes would greatly help decision-makers

considering adoption of evidence-based in-

terventions, as noted above. Few interven-

tions utilize careful process evaluations that

are needed to develop informed cost analyses

(95) or to conduct cost-effectiveness analyses

(34). A good example in this area is the anal-

ysis by Javitz et al. (58) of the return on in-

vestment associated with different behavioral

and pharmacologic interventions for smoking

cessation; this analysis was conducted to pro-

vide an employer’s perspective on decisions

related to coverage of smoking cessation treat-

ment. Sensitivity analyses using different as-

sumptions were used to create a series of pes-

simistic and optimistic scenarios. The results

suggested that employers can receive com-

petitive returns on investment from sponsor-

ing smoking cessation programs and outlined

conditions under which different approaches

should be considered. Such analyses demon-

strate the value of interventions to decision-

makers in a metric that they understand and

routinely utilize.

Context and External Validity

As there are no set answers to the issue of

which evidence is essential, there are no sim-

ple answers to the question of when do we

have enough evidence to translate. Factors

relevant to this decision include contextual is-

sues such as the magnitude and time course

of the health issue; the personal, social, and

economic costs of the problem; the political

will and resources to tackle the issue (59); the

robustness, replicability, relevance, and rep-

resentativeness of the data; the quality and

consistency of the evidence; and the cost of

inaction despite limited evidence (17).

Public health researchers can do much

more to present contextual and external valid-

ity evidence that can aid both local decision

makers (e.g., individual clinicians, organiza-

tions, and patients) and policy-making bod-

ies (e.g., city, state, and federal government;

health plans). The decisions these two groups

need to make about program adoption are

quite different: Local decision makers are in-

terested in whether evidence is relevant and
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Table 2 Recommended external validity criteria and questions. Adapted from Green & Glasgow (49)

1. Program reach and sample representativeness

A. Target audience: Are the intended end users stated for: (a) adoption (e.g., the intended settings such as work sites,

medical offices) and (b) application (at the individual level)?

B. Inclusion and exclusion criteria: Are both (a) inclusion criteria and (b) exclusion criteria (e.g., run-in period, language,

comorbid conditions, other treatments, language, demographic characteristics) reported?

C. Participation: Are there analyses of the participation rate among potential (a) settings, (b) delivery staff, and (c) patients

(consumers)?

D. Representativeness—settings: Are comparisons reported on the similarity of settings participating to the intended target

audience of program settings—or to those settings that decline to participate?

E. Representativeness—individuals: Are analyses reported on the similarity and differences between patients, consumers, or

individuals who participate versus either those who decline or the intended target audience?

2. Program or policy implementation and adaptation

A. Consistent implementation (“Fidelity” or well-delineated scope of adaptations): Are data presented on the range of

implementation variations of different program components during the evaluation?

B. Staff expertise: Are data presented on (a) the level of training or experience required to deliver the program and (b)

quality of implementation by different staff?

C. Program customization or adaptation: Is information reported on the ways different settings modified or customized the

program to fit their setting (or that no variation was observed)?

3. Outcomes for decision making

A. Significance: Are the outcomes compared with either clinical guidelines (and their intended outcomes) or community

preventive services guidelines for best practices and their associated public health goals?

B. Adverse consequences: Do the outcomes reported include quality of life or potential negative outcomes?

C. Moderators: Are there analyses of moderator effects—including (a) of different subgroups of participants and (b) types of

intervention staff or settings—to assess robustness versus specificity of effects?

D. Program intensity: Are data reported on either the total amount of staff time or patient contact time required?

E. Costs: (a) Are data on the costs presented? If so, (b) are the assumptions made and perspective adopted (e.g., societal,

health care payer, patient) reported?

4. Maintenance and institutionalization

A. Long-term effects: Are data reported on longer-term effects, at least 12 months following treatment?

B. Institutionalization: Are data reported on the sustainability (or reinvention or evolution) of program implementation at

least 12 months after the formal evaluation?

C. Attrition: Are data on (a) attrition by condition reported, and (b) are analyses conducted of the representativeness of

those who drop-out or imputation analyses conducted?

will fit their situation. In contrast, policy mak-

ers are concerned with the generalizability of

evidence—that is, the breadth of conditions

across which this evidence will apply.

Despite these different purposes, the types

of information needed for these two types

of decisions are similar. In particular, bet-

ter evidence is needed on external validity

(33, 49). External validity refers to “inferences

about the extent to which a causal relation-

ship holds over variations in persons, settings,

treatments, and outcomes” (84). Several re-

views have consistently concluded that data

are reported far less often on external valid-

ity than on internal validity issues (34, 60,

77). Table 2 summarizes the types of exter-

nal validity information needed to enhance

research translation. Information on the four

categories of program reach and representa-

tiveness, program or policy implementation

and adaptation, outcomes for decision mak-

ing, and maintenance and institutionalization

can and should be integrated into research re-

ports in the same way that CONSORT cri-

teria are now reported routinely (49, 74). For

example, Glasgow et al. (40) provide evidence

of the effectiveness of a primary care–based

diabetes self-management program in the

420 Glasgow · Emmons

A
n
n
u
. 
R

ev
. 
P

u
b
li

c.
 H

ea
lt

h
. 
2
0
0
7
.2

8
:4

1
3
-4

3
3
. 
D

o
w

n
lo

ad
ed

 f
ro

m
 a

rj
o
u
rn

al
s.

an
n
u
al

re
v
ie

w
s.

o
rg

b
y
 U

N
IV

E
R

S
IT

Y
 O

F
 A

L
B

E
R

T
A

 o
n
 0

7
/2

3
/0

9
. 
F

o
r 

p
er

so
n
al

 u
se

 o
n
ly

.



context of different health care systems, clin-

icians, delivery procedures, and patient char-

acteristics. In general, they found that the pro-

gram they evaluated was robust across varia-

tions in these factors, possibly because much

of the program was automated.

Thus far, we have focused on measures

and reporting criteria in discussing the need

for greater attention to the context in which

programs are delivered. Research design de-

cisions can also either encourage or discour-

age attention to contextual factors (Figure 1)

(84). Glasgow et al. (35) argued that the stan-

dard drug study model efficacy trial design,

although strong on internal validity, is often

weak on external validity (and on information

concerning contextual factors). To address the

imbalance between the large amount of data

on efficacy and internal validity, and the minis-

cule amount of data on the external validity

and contextual issues listed in Table 2, sev-

eral authors have recently proposed the use

of more practical clinical (36, 100) and behav-

ioral trials (28).

Practical Trials

The purpose of practical trials is to provide in-

formation that will make health research more

relevant and to aid decision makers at multiple

levels to evaluate the applicability and gener-

alizability of research. In contrast with efficacy

trials, practical trials have several features that

make them more contextual (28, 36, 100). As

summarized in Table 3, their key character-

istics include study of heterogeneous and rep-

resentative patient samples; multiple and di-

verse settings; multiple measures relevant to

decision makers (including cost and quality of

life); and comparison conditions more rele-

vant to real-world decisions (such as current

standard of care or alternative programs), in-

stead of no treatment or placebo controls. To

enhance generalization and study of the con-

text in which the intervention is being imple-

mented, heterogeneity is encouraged and pur-

poseful, rather than minimized, as is typical in

efficacy research (26, 28).

Although practical trials are not necessar-

ily more complex than efficacy trials, they do

reflect more of the complexity and context

of the real world, especially in terms of par-

ticipants who may have multiple comorbid

conditions and staff who have competing de-

mands and varying levels of expertise. A defin-

ing feature of the practical trial is assessment

of multiple and relevant outcomes. One of the

complexities that can occur with inclusion of

Table 3 Key characteristics of practical clinical and behavioral trials

1. Answer questions of key stakeholders (e.g., clinicians, decision makers, and policy makers).

2. Assess multiple and relevant outcomes including cost, generalization, and quality of life (see Table 2).

a. Behavior change at multiple levels relevant to program (i.e., patient, staff, organization).

b. Quality of life or potential adverse consequences.

c. Costs and other economic data (i.e., cost-effectiveness, return on investment).

d. Implementation data, implementation and outcomes across different intervention staff, and

lessons learned regarding delivery, including adaptations made.

e. Data in metrics or forms related to public health goals (e.g., Healthy People 2010).

f. Reach (patient level participation and representativeness) and adoption (setting level participation

and representativeness).

3. Compare clinically meaningful treatment alternatives using research designs matched to state of

knowledge.

4. Recruit a diverse, heterogeneous sample and evaluate robustness across key subgroups.

5. Include multiple, representative settings and interventionists.

6. Issues especially important in practical behavioral and public health trials:

a. Training: Specify level of training/expertise necessary and amount of training provided.

b. Address patient preferences.

c. Provide algorithms for intervention tailoring or intervention manuals.
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multiple measures is that differing results

across the various measures can occur. Al-

though use of only a single primary (usu-

ally biological or risk factor) outcome elim-

inates this possibility, it also greatly restricts

the type and relevance of the outcome data.

Measures of cost, implementation, quality of

life, and potential adverse or iatrogenic out-

comes (such as doing less well on preven-

tive services or diseases not targeted) are

especially recommended (26, 33, 49). In gen-

eral, the most likely types of adverse con-

sequences from health promotion and pub-

lic health programs are those resulting from

time and resource limitations. For example,

offering a weight loss intervention may cause

both participants and the sponsoring orga-

nization to focus less on other types of pre-

vention (e.g., cancer screening, smoking ces-

sation) that may also be important. To our

knowledge, however, no evaluations exist that

could demonstrate such deleterious impacts

of health promotion program, and thus this

is an area that should be considered in future

work.

We encourage more practical trials (28, 36,

100) that address the context and external va-

lidity issues in Table 2 and hypothesize that

increased funding, conduct, and transparent

reporting (33, 49) of such trials will greatly en-

hance translation. We note that such trials are

not necessarily larger or more expensive than

traditional efficacy studies (36). Through ju-

dicious and purposive selection of settings and

participants, diversity and representativeness

can be achieved. Many of the measures recom-

mended can be completed without additional

patient burden by careful tracking of project

activities.

In addition to practical trials, both well-

designed observational studies and alter-

native experimental and quasi-experimental

designs (84) can contribute important infor-

mation on external validity and the impact

of contextual factors. The increased availabil-

ity of electronic archival records provides the

opportunity for time series–type analyses in

real-world settings. Alternative designs such

as interrupted time series or multiple baseline

across setting designs (36, 84) that emphasize

replication can contribute important informa-

tion on robustness of intervention effects and

potential moderating conditions.

CONNECTEDNESS OF
INTERVENTION STRATEGIES
ACROSS LEVELS OF INFLUENCE

The social-ecological model identifies the im-

portance of addressing interventions to mul-

tiple levels of influence (96), although it is

rare that the interventions effectively tar-

get more than one or two levels. Workplace

interventions have perhaps been the excep-

tion in that interventions often target in-

dividual, interpersonal, organizational, and

environmental factors (20, 88). Interest in

the social-ecological model has resurged be-

cause it is increasingly being recognized that

behavior change is complex, has multiple

social-environmental determinants, and re-

quires long-term emphasis on multiple lev-

els (82, 85, 87). A recent example in the di-

abetes self-management area is the resources

and supports for self-management model of

Fisher and colleagues, which integrates pri-

mary care and community resources supports

for diabetes self-care (24). We must begin to

think more systematically about how to con-

nect intervention efforts across levels and to

link program activities to produce a more sus-

tained, comprehensive approach. The discus-

sion above related to shifting from an inten-

sive approach to a more extensive strategy is

one way to think about this and to reduce costs

while still maintaining intervention effects.

With a particular focus on the health

care environment, two intervention models

have received considerable attention: the 5 A’s

model (Figure 2), which was developed to in-

crease health care provider’s involvement in

behavior change counseling, and the chronic

care model. These models provide a jumping-

off point for thinking about how to increase

connectedness among intervention levels and

components.
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Personal action plan

1. List specific goals in 

behavioral terms

2. List barriers and strategies 

to address barriers. 

3. Specify follow-up plan 

4. Share plan with practice 

team and patient’s social 

support

Assess:

Determine beliefs, 

behavior and knowledge

Advise:

Provide specific 

information about

health risks and

benefits of change

Agree:

Collaboratively set goals

on the basis of patients’ 

interest and confidence in 

their ability to change the 

behavior

Assist:

Identify personal barriers, 

strategies, problem-

solving techniques and 

social/

environmental support

Arrange:

Specify plan for

follow-up (e.g., visits, 

phone calls, mailed

reminders)

Figure 2

The 5 A’s of behavior change counseling.

The 5 A’s Model

To increase the adoption of smoking cessa-

tion counseling among practitioners, the 5 A’s

model was developed to guide physicians in

counseling their patients to quit smoking (29,

45, 102). The 5 A’s model guides clinicians

through steps in behavior change counsel-

ing, with each “A” corresponding to a brief

behavioral intervention strategy—assess, ad-

vise, agree, assist, arrange (31)—which to-

gether have been effective. This conceptual-

ization of the 5 A’s is slightly different from

the original 5 A’s smoking cessation model.

Our model in Figure 2 follows recommenda-

tions of Whitlock et al. (31, 102). This model

has also been generalized to address multi-

ple settings, behaviors, and behavior change

levels (32, 47) and emphasizes the impor-

tance of collaborative goal setting (Agree). It

can be integrated easily with self-management

models and concepts of patient empower-

ment (1, 70) and motivational interviewing

(18, 80), which promote collaborative goal

setting (Agree) and identification of specific

behaviors to be adopted or changed (Advise).

Emphasis is placed on patient choice and the

importance of individual relevance. In partic-

ular, successful behavior change programs en-

courage patients to identify barriers that may

impede goal accomplishment and strategies

or action plans (42, 69) for avoiding or over-

coming these barriers (Assist). Follow-up sup-

port (Arrange) is also a key component of en-

couraging long-term maintenance of health

behaviors.

Although substantial evidence demon-

strates the utility of the 5 A’s model, some

evidence also indicates that most health care

settings have difficulty finding the time to im-

plement it routinely in the context of current

10–15-min, one-on-one patient-physician in-

teractions (75, 97, 98). Because of the key
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need to develop evidence-based, effective in-

terventions that are sustainable, low cost,

scalable, and consistently delivered, interac-

tive computer technologies based on the 5 A’s

model may help to address barriers to

adoption and implementation of behavior

change programs in health care (and other)

settings (27, 104). An Internet-driven self-

management program can quickly perform as-

sessments of a variety of domains (e.g., diet,

smoking, and physical activity) and provide

immediate feedback to both the patient and

health care team. Such a program can ensure

that a consistent, high-quality message is de-

livered to patients, inform patient-provider

interactions, and maximize staffing efficien-

cies. Interactive technologies can also ad-

dress a wide variety of health behavior do-

mains simultaneously (27). Thus, interactive

technology can provide a streamlined, con-

sistent method for conducting many aspects

of evidence-based behavior change counsel-

ing, including assessing current health behav-

iors, identifying barriers to change, allowing

the patient to set goals and select relevant ac-

tivities, and arranging follow-up support in a

coordinated manner.

Studies of the 5 A’s implementation across

a variety of settings consistently show that the

fourth and fifth “A”—assist and arrange—are

implemented much less frequently and con-

sistently than are the other A’s (30). This pro-

vides an important opportunity to connect

health care settings with public health services

and community resources that are frequently

better able to deliver these last two A’s. For

example, in Massachusetts providers can as-

sist patients by referring them to QuitWorks,

a state-sponsored smoking cessation quit line,

but still follow up with the patient to offer

support and track patient progress (arrange).

As part of its recent legislated efforts on

health care insurance reform, Massachusetts

is also launching a smoking cessation pi-

lot program that will provide free pharma-

cotherapy and extensive individual and group

counseling to low-income smokers. In many

cities, similar resources can be utilized across

a range of health behaviors. For example, the

Boston Public Health Commission sponsors

Boston Steps, a CDC-funded community mo-

bilization effort to increase physical activity.

This program provides walking kits and spon-

sors physical activity events in communities

throughout metro Boston. Neighbor Walk,

a key component of STEPS, supports and

evaluates community-based walking groups.

There are nearly 50 active walking groups

throughout the city, some of which are based

at community health centers that provide easy

opportunity for linkages with the health care

system. The fifth “A” can be accomplished

by arranging follow-up support through con-

necting patients with community resources

of their preference that can provide ongoing

support.

The Chronic Care Model

Theory and experience with quality im-

provement in health care delivery settings

demonstrate that providing effective behavior

change counseling in this context requires in-

novative changes in the process of care deliv-

ery. Such changes must consider all the steps

needed for delivery of preventive care and

include the various participants involved in

those steps (e.g., the medical receptionist who

might ensure that follow-up visits are sched-

uled; physician and nonphysician team mem-

bers involved in patient education, counsel-

ing, and support for change) (76). The chronic

care model (CCM) from Wagner et al. (9, 101)

is an integrative approach to care delivery de-

veloped to provide optimal care for adults with

chronic conditions (79). This model identi-

fies the essential elements of a health care sys-

tem that delivers high-quality care of patients

with chronic conditions (79): health system

and organizational support, self-management

support, delivery system design, decision sup-

port, clinical information systems, and in-

tegration with community resources (Fig-

ure 3). Evidence-based change concepts

under each element foster productive in-

teractions between informed, “activated”
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patients (52) and families who collaborate in

their care with providers who have resources

and expertise. The CCM is appropriate for

preventive as well as therapeutic interventions

(38).

Implementation of the CCM requires con-

nectedness across different levels within and

often outside the health care system. It first

requires delivery system design to support

chronic disease management and prevention,

which typically means changing the structure

of practice to optimize behavioral and health

outcomes. Practice teams might include sec-

retaries, medical assistants, registered nurses,

advanced practice clinicians, and physicians.

The goal of practice restructuring is to im-

prove the quality of management/prevention

of chronic conditions while maintaining prac-

tice efficiency. This typically means redefin-

ing roles of team members so that physicians

do more acute and same-day care of patients,

freeing advanced practice clinicians and other

staff to provide more chronic care, which

is more cost-effective than having a physi-

cian providing such care. Other team mem-

bers contribute by conducting assessments

and follow-ups needed for chronic care deliv-

ery (e.g., blood pressure assessment and track-

ing; scheduling of follow-up visits). MDs are

trained to give very brief endorsements of

the importance of the intervention and the

specific goals that the patient has set. Uti-

lizing the MD in this way maximizes effi-

ciency because it takes little time but cap-

italizes on the fact that patients value, and

find highly credible advice coming from, the

physician.

Delivery system design and decision sup-

port involve changing behaviors of practition-

ers, who can in turn support patient behav-

ior change efforts. Efforts must be made to

build providers’ skills for assisting in behavior

change management and to provide multiple

and positive reinforcement of efforts, as well

as reminders and feedback on results (14, 17,

89, 93). Promising results have been achieved

in randomized trials of “academic detailing”

(2, 83, 89). The principles of this method

(91) include understanding clinician behavior;

use of succinct, high-quality graphical mate-

rials; sponsorship by authoritative and cred-

ible organizations; and presentation and dis-

cussion of barriers and counterarguments (3,

6, 83). More recently, controlled trials have

noted success with expanding from individual

to small-group sessions (47, 101). Such “group

detailing” has the advantage of encouraging

discussions within a group of clinicians prac-

ticing together in a practice or network (92).

Another delivery system design strategy for

which there are increasingly strong data is

conducting primary care in group medical vis-

its for patients having similar chronic condi-

tions (5, 99). Providing care in this way allows

patients to learn from other peers as well as

from health care professionals. Finally, sup-

port from information systems is critical in

implementing the CCM because systems in-

terventions are much more effective and ef-

ficient when technological systems, such as

user-friendly electronic health records or pa-

tient registries, are in place to organize, in-

form, support, and manage them.

The CCM emphasizes the importance of

providing self-management support to pa-

tients. This can occur through regular ap-

pointments, additional visits scheduled to

support specific behavior change efforts, tele-

phone support, and provision of written

or interactive behavior change programs.

Ideally, self-management approaches utilize

evidence-based strategies, adapted for one’s

specific target population and setting. If self-

management support is delivered outside the

office setting, it needs to be linked back to and

integrated with what the health care team is

doing (29).

Finally, the CCM includes reinforcement

of behavior change through coordination with

community resources, such as those described

above for use with the 5 A’s model. Recent data

indicate that although many interventions ac-

knowledge the importance of community re-

sources, such resources are rarely integrated

into interventions based in health care settings

(30, 44). Use of community activities partially
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mediates intervention success for enhancing

both dietary and physical activity behaviors

(43). One effort to address the need to inte-

grate community resources has focused on the

identification and measurement of such sup-

port. The Chronic Illness Resources Survey

(CIRS) (41, 43) identifies levels and types of

social environmental resources currently used

by individuals, and those resources that they

feel would be the most helpful at the family,

friend, neighborhood, work/school, and orga-

nizational levels. Through this kind of anal-

ysis, it is possible within an individual-level

intervention that we can start to identify and

integrate important multilevel resources that

can support long-term behavior change. Riley

et al. (78) found use of the CIRS to enhance

both behavior change and utilization of com-

munity resources in a study of Latino patients

in a community health center.

CONCLUSIONS,
RECOMMENDATIONS, AND
FUTURE DIRECTIONS

The individual components of the CCM and

the 5 A’s, although each important, are much

more successful when integrated and deliv-

ered in coordinated ways that reinforce the

other channels, as opposed to these activi-

ties happening in separate “silos” of unrelated

activities, as often happens in large systems.

The same is true of most other complex in-

terventions and multifaceted programs, such

as multilevel social ecological interventions,

work site occupational health and health-

promotion programs (88), and community-

based and multiple–risk factor programs (47).

A simplified view of how of these concepts

of context and connectedness can be com-

bined and integrated into a coherent model

for coordinating patient self-management,

- Patient progress summary

reports to enhance patient-

provider communication

- Reinforce lifestyle goals

- Preventive and NCQA

guidelines care

- Medication management

Social-ecologic model

- CIRS social-environmental

assessment, feedback, and

goal setting

- Family/friend and coworker support

- Physical and neighborhood

environment

- Group support

Eating Exercise Med

Taking

Not

Smoking

Problem

Solving

SOCIAL/

ENVIRONMENTAL

CONTEXT

HEALTH CARE

TEAM SUPPORT

SELF-MANAGEMENT

Barriers and

resources
Patie

nt in
fo

rm
atio

n

and
activ

atio
n

Self-
m

anagem
ent

support

Patient advocacy

Community linkages

Figure 4

Integrated self-management support.
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Table 4 Summary recommendations to enhance integration of research and practice

1. Anticipate and address likely barriers to dissemination.

2. Appreciate and integrate multiple types of evidence.

3. Adopt research designs, such as practical clinical and behavioral trials and multiple baseline across

settings, that address concerns of clinicians and policy makers.

4. Conduct broader evaluations that include multiple outcomes, address generalizability, and report on

contextual factors.

5. Design multilevel programs using systems and social/ecological models that attend to

“connectedness” and integration across program components and levels.

6. Do not expect a program to work perfectly initially, but plan for adaptation and refinement to fit

local conditions and emerging issues.

medical care support, and community re-

sources to support healthy lifestyle options is

shown in Figure 4. A key concept from sys-

tems thinking (A. Best, submitted manuscript)

relevant here is that the input into any one

part of the system also produces other, often

unintended and “nonlinear” consequences in

other parts of the system. Another key con-

cept is that actions are specifically needed to

connect the various program components so

that they do in fact operate to support and

reinforce each other. Space limitations pre-

clude detailed discussions of the implications

of systems models, but one important infer-

ence is that it is possible to overstructure or

have protocols that are too rigid for practice

change. Second, consistent with many qual-

ity improvement approaches (7, 65), success-

ful program improvements are best achieved

via a series of successive approximations, and

trials, rather than expecting an initial proto-

col to be implemented without change. Inter-

ested readers are referred to key papers and

texts such as Gharajedaghi (25), on using sys-

tems thinking to manage chaos and complex-

ity, and the March 2006 issue of the American

Journal of Public Health, devoted to systems ap-

proaches in public health. Best et al. (A. Best,

submitted manuscript) presents a strong ar-

gument that such systems thinking is begin-

ning to be used more widely and is currently

necessary to help accelerate the translation of

research to practice.

In conclusion, and as summarized in

Table 4, to enhance integration of research

and practice, we need to change how we per-

form research program development, evalua-

tion, and reporting. If health researchers can

develop and evaluate programs with greater

attention to context and external validity

(Table 2) and in partnership with relevant

decision makers and target audiences, it will

be much easier for both local practition-

ers and policy makers to judge program rel-

evance (61, 62). This is only one of the

many strategies needed to increase transla-

tion of evidence-based interventions, but it is

a critical component and an excellent starting

point.

In particular, we recommend greater use

of practical trials (Table 3) and other de-

signs that address the barriers to dissemina-

tion in Figure 1. Social-ecological and sys-

tems thinking offer important and promising

conceptual models for translation research,

and greater attention needs to be devoted to

how various program components connect to

each other. Attention to these issues of context

and connectedness will help to create a more

relevant and useful science of dissemination.
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Figure 3

The chronic care model.
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