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Research Dissemination and Diffusion

Translation Within Science and Society

Jon F. Kerner
Kara L. Hall
National Cancer Institute

In moving health and social service programs from planning into action, it is essential to understand the extent to which the

knowledge gained from research should influence the actions taken by organizations and agencies that provide services

(e.g., government, nongovernment organizations [NGOs]). The complexity of the challenges in translating lessons

learned from science into different service settings, as well as into public policy, requires a multifaceted approach to

accelerate the integration of research with practice. In this paper, the relationship between science and service is

examined within the contexts of the scientific, health practice, and policy communities largely from a public sector

perspective within the United States.
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In moving health and social service programs from

planning into action, a key issue centers on the extent

to which knowledge gained from investments in

research should influence actions taken by organizations

and agencies that provide services (e.g., government,

nongovernment organizations [NGOs]). Underlying this

‘‘should’’ is the assumption that evidence-based

approaches (i.e., an intervention program, approach, or

policy that has resulted in improved outcomes when

tested through research), when implemented in a real

world setting, will increase the likelihood of improved

outcomes. The meaning of scientific evidence, and how

it is weighted in relation to other forms of evidence, takes

place within three broad community contexts: (a) the sci-

entific community, (b) the service provider community,

and (c) the policy community. Although all three contexts

can be viewed from a public sector and private sector per-

spective, in this paper the translational relationship

between science and practice is examined largely from

a public sector perspective within the United States.

Translation, Diffusion, Dissemination:

What is in a Name?

There is considerable confusion in terminology

among those who are concerned about ensuring that the

lessons learned from science influence practice and pol-

icy. For instance, at the National Institutes of Health

(NIH), translational research has typically referred to

research that ‘‘translates’’ new basic science develop-

ments into new interventions (usually clinical) that are

then tested in carefully controlled (usually randomized)

trials. This type of translational research is sometimes

referred to as ‘‘Translation 1’’ or ‘‘T1’’ in order to dis-

tinguish it from another type of translational research

(i.e., ‘‘T2’’), which is currently being introduced more

formally at NIH. Translation 2 (Mittman, 2006) or

‘‘T2’’ research, primarily focuses on the dissemination

and implementation of evidence-based interventions

(EBIs) from T1 research. However, an issue that has not

been clarified in the research community is where the

latter stages of intervention research effectiveness

studies in real world settings fit on the continuum from

T1 to T2. For example, NIH has historically funded

effectiveness studies as population-based intervention

research (Greenwald & Cullen, 1985), but more recently

some have argued, particularly in the context of health

care quality improvement, that effectiveness research

in real world settings is dissemination/implementation
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research (Grimshaw, personal communication, November

16, 2007). Differences have been found across agencies in

the United States as well as in Europe regarding the use of

the term implementation and what constitutes implemen-

tation research. For clarity, this paper considers implemen-

tation to be the utilization of strategies or approaches to

introduce or modify EBIs within specific settings. This

involves the identification of, and assistance in overcom-

ing barriers to, the application of new knowledge obtained

from a disseminated research findings or an evidence-

based program (Lomas, 1993).

Another example of confusion around terminology

includes the term ‘‘research dissemination.’’ Lomas

(1993) coined this term to describe the proactive process

by which information gleaned from science is actively

communicated to those audiences who are thought to

most likely benefit from this information. Although this

definition has been influential in the field, diffusion and

dissemination are still used interchangeably to describe

the processes by which information from science is

moved into the public or practice domains. With respect

to information related to new ideas or technologies, the

‘‘diffusion’’ process has been labeled the diffusion of

innovation (Rogers, 2003); whereby a relatively small

group of creators of new information and innovators,

with whom innovations may be initially concentrated,

diffuse information to early adopters. Information con-

tinues to be diffused and used over time following an

S-shaped curve (from mid to late adopters) until the

entire population of potential information users have

been exposed to the innovation and most if not all are

able to use it. When focused on the benefits of research

diffusion and dissemination processes, a variety of terms

are used interchangeably or presented as comparable

outcomes from research dissemination and diffusion.

In fact, a recent study by Graham et al. (2006) including

33 research funding agencies in 9 countries identified

29 terms, all related to the concept of ‘‘knowledge to

action’’. This paper will highlight, compare, and contrast

several key terms including research diffusion, research

dissemination, knowledge transfer, translational research,

research translation, and knowledge integration.

Diffusion of Information Within the

Scientific Community

Diffusion and dissemination reflect a different level of

action or effort to perhaps achieve a similar outcome

(e.g., broader exposure to information). Dissemination

is considered an active process, whereas diffusion is often

conceived as a relatively passive process. In the diffusion

process, ‘‘natural’’ channels of communication (e.g.,

word of mouth, publication) allow information to move

through individuals and social networks into larger

populations, albeit slowly over time. Within the scien-

tific context, the slow and deliberate pace of the diffu-

sion of data from research through scientific

publication and presentation is valued because of the a

priori assumption that all new findings should be repli-

cated and carefully revaluated before moving forward

to the next stage of scientific inquiry.

Thus, fundamental discoveries are exposed to the

scrutiny of readers of scientific journals and scientific

meeting/conference participants, so as to be ultimately

replicated or refuted to determine the internal validity

and reproducibility of the research findings presented.

The pace of diffusion of new information within basic

science is not driven by immediate application, but

rather by the time needed to sort out competing theories

and/or methodologies in order to refine our understand-

ing of the fundamental processes under study.

It should be noted that while these diffusion processes

and procedures are based on a pre-20th-century model

of communication (word of mouth and reading publica-

tions), the advent in the late 20th and early 21st centuries

of more rapid communication technologies (e.g., the

Internet) has both sharply increased access to fundamen-

tal scientific findings and may have unintentionally

contributed to growing pressure to more rapidly

translate new insights from basic science into health ser-

vice applications. Although this pressure to take basic

discoveries and translate them into actions that benefit

the health and well-being of the population may be

viewed by some as a ‘‘public good,’’ in most cases it

will take years to find and test the intervention

applications of basic science discoveries. Thus, new com-

munication technologies that rapidly disseminate novel

‘‘discoveries’’ may raise unrealistic expectations about

the timeliness of the return on investments in science.

Research Priorities: Implications for Diffusion
and Dissemination

Within the United States, the majority of government

health research expenditures focus on basic science,

where the information produced may have no immediate

application but where new discoveries are most highly

valued. For example, the U.S. National Institutes of

Health expends about 55% of its total budget

(US$28.5 billion) on basic science; with approximately

40% on clinical and population science applied research

(Zerhouni, 2006). With growing pressure from the

United States Congress to see more results from the

large annual investments in basic research, combined

with significant increases our understanding of the
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fundamental biology of disease development in the

1980’s and 1990’s, NIH began to identify new scientific

opportunities and expand investments in what was then

and continues today to be referred to as translational

research (Zerhouni, 2004).

As noted previously, in this biomedical scientific

context, translational research refers to translating basic

science discoveries into interventions designed to pre-

vent the incidence of disease, detect it at an earlier stage

of development when there are more successful treat-

ment options, or implement new treatments that improve

survival and reduce mortality. Although translational

research has been be separated into T1 and translation

2 components, this may not be comprehensive enough

to capture the research complexities involved in multile-

vel strategies needed to integrate research with practice.

As seen in Table 1, individual-level behavior change

interventions fit well within a T1 and T2 paradigm—where

the efficacy and effectiveness of the intervention are usu-

ally viewed as being tested in T1, while scaling up and

testing the dissemination and implementation of effective

interventions in diverse delivery contexts occur in T2.

There is also the view that large effectiveness trials,

depending on breadth of the populations, intervention staff,

and service delivery settings included, can be viewed as

dissemination/implementation studies in their own right.

In considering a provider-level behavior change

intervention and organizational-level interventions the

translation continuum may potentially expand. For

instance, in the example of guideline development, asses-

sing the efficacy of the guideline itself is needed (T1),

then understanding the effectiveness of that guideline as

used in real world practice settings could be characterized

as T2, and finally testing strategies for disseminating

guidelines to multiple and diverse provider settings could

be characterized as a third translation level (T3).

Although there are numerous models used to describe

the T1 and T2 processes, they vary considerably with

respect to the extent they are viewed as linear or circular,

and unidirectional or bidirectional (Best & Terpstra,

2007).

Although translational research, clinical research, and

population science research findings in health have

much greater potential to impact practice and policy in

the short run than basic science findings, the research

diffusion methods used in these three areas of science

have historically been virtually identical to the methods

used in basic science. An unintended consequence of

these shared passive diffusion processes in the scientific

context is that diffusion of scientific information is largely

discipline specific. This within-discipline diffusion

pattern further slows the integration of research and

Table 1

Translation Research Types—T1, T2 or T3?

Level Type 1 Translation Type 2 Translation

Individual-level

behavior change

interventions

Efficacy; Effectiveness Diffusion; Dissemination;

Implementation (DDI)

Example Efficacy: Develop computer-based

intervention for patients/public

to increase Mammography

ScreeningEffectiveness: Assess

delivery intervention on

computers in physician waiting

room (compare to usual care)

DDI: Assess the DDI of computer-based

intervention for Mammography

Screening delivered on a computer in

physician waiting rooms in a variety of

clinical settings (measuring process/

context/organization-level variables)

Level Type 1 Type 2 (1.5) Type 3 (2)

Provider-level

behavior change

interventions

Efficacy of intervention

characteristics on provider

intent or behavior

Effectiveness of intervention on

provider behavior and patient

outcomes

DDI exposure, adaptation, adoption on

provider behavior and patient

outcomes

Example Efficacy: Assess the impact of

guideline characteristics (e.g.,

specificity, flexibility) on

provider acceptance and

performance (e.g., prescribing

or test ordering)

Effectiveness: Assess effectiveness

of practice guidelines in service

|delivery context on provider

behavior and patient outcomes

DDI: Assess strategies for disseminating

guidelines (e.g., educational meetings,

opinion leaders, educational outreach

visits; personally delivered or mass

mailing)

Organizational/

systems level

change example

Efficacy: Assess impact of EMRs

and EHRs on time for and

satisfaction with shared

decision making (SDM)

within a service context

Effectiveness: Assess effectiveness of

electronic medical records (EMRs)

and electronic health record (EHRs)

to increase time for and satisfaction

with SDM across service contexts

DDI: Assess strategies for disseminating

and implementing EMRs and EHRs in

health care organizations/systems,
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practice. Figure 1 displays the passive diffusion process in

the context of cancer research and cancer control services.

As can be seen from Figure 1, adapted from the

Canadian Cancer Control Strategy, typical passive

diffusion contributes to within-discipline knowledge

sharing and may be a barrier to transdisciplinary team

science. Therefore, one challenge is to create proactive

transdisciplinary diffusion mechanisms within the

scientific context that bridge disciplines and reinforce

the increasingly important need for transdisciplinary

collaboration in scientific inquiry (Wilson, 1999). In

this regard, translational research may be viewed as

inherently more transdisciplinary in that it is usually

bridging basic science with either clinical or population

science intervention development and testing.

The high level of public and private investment in health

research, in combination with the current emphasis on T1

research, creates an interesting diffusion/dissemination

paradox. On the one hand, enormous amounts of informa-

tion are being generated through research, published in

thousands of discipline-specific journals and presented in

hundreds of discipline-specific professional meeting

venues. On the other hand, so much information is being

pushed out through this passive process of information dif-

fusion that a ‘‘signal-to-noise’’ ratio problem exists with

respect to translating research into practice (Kerner,

2006). T2 science, which is more recently emerging in the

fields of health and social services, focuses on the dissemi-

nation and implementation processes that influence the

extent to which intervention innovations are recognized,

considered for adoption, adapted for a particular service

context, implemented, and integrated into routine practice.

Many important, and as yet unanswered questions, remain

in the area of diffusion, dissemination, and implementa-

tion research; answers to these questions will help provide

a stronger evidence base for research dissemination.

Strategies for Reviewing and Communicating
Evidence

The massive and largely passive diffusion approach used

in science may also raise unrealistic expectations in the prac-

tice community. Many individual research reports, while

suggesting exciting new innovations that may lie ahead in

the future, have little or no immediate application in practice.

Thus, it may be difficult for the practice community to dis-

tinguish the signal about what is currently important to prac-

tice from the noise of what may or may not become

important in the future (Kerner, Rimer, & Emmons, 2005).

Critical to the assimilation and integration of research

knowledge with practice is knowledge synthesis (see Fig-

ure 1) through, for example, systematic research reviews

of the thousands of scientific publications, published in hun-

dreds of research journals that are relevant to practice.

Figure 1

The Passive Diffusion Process in the Context of Cancer Research and Cancer Control Services.
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Systematic reviews of the scientific literature differ

from narrative reviews by explicitly specifying the inclu-

sion and exclusion criteria, based on the scientific rigor

of the primary studies. The National Institutes of Health

(NIH) Consensus Development Program (NIH Office of

Medical Application Research, 2007) conducts both con-

sensus conferences and state-of-the-science meetings.

These processes always involve systematic reviews of the

latest research literature to inform the expert opinion of the

conference or meeting participants. Similarly, the Task

Force on Community Preventive Services (managed by the

Centers for Disease Control and Prevention) and the U.S.

Preventive Services Task Force (managed by the Agency

for Healthcare Research and Quality) support the systema-

tic review of research evidence in the areas of community

preventive services and clinical preventive services.

As such, these critical literature reviews can assist in the

identification, by practitioners and policy makers alike, of

implementation approaches for which an existing body of

scientific evidence seems to justify more widespread pro-

grammatic and intervention implementation. Although all

the reports, publications, and proceedings are made freely

available to the public, health professionals, and even pol-

icy makers, two key questions are: Who reads them and to

what extent do they inform decision making?

Another key challenge in disseminating systematic

research review findings to influence practice and policy

is that in the minds of many communicators of science

(e.g., the media, professional associations), there is

nothing novel in the findings of a systematic review.

Thus, the single study finding may well be more likely

to capture the attention of the media, and thus the prac-

tice and policy communities, than a systematic evidence

review. For example, a news health reporter when asked

about why this was so, pointed to the fact that the root of

the word news is new, and there is nothing new in a sys-

tematic review of already published evidence. Thus,

novel discoveries may be more likely to be widely dis-

seminated, at least by the news media, as evidence for

practitioners and policy makers than the evidence

gleaned from the synthesis of multiple research studies.

The challenge then may be to sort out how best to frame

systematic review findings as compelling stories that

can compete for the attention of the media with the

novel discovery single study report.

Dissemination of Science in the Provider

Community

Dissemination is associated with more active efforts

to accelerate the transmission of research information

or evidence about the effectiveness of interventions

beyond passive individual communication channels to

reach a wider audience and larger populations more

quickly than passive diffusion (Lomas, 1993). Effective

dissemination involves several steps: (a) identifying

audience characteristics that may make them more or

less receptive to, or interested in, the research informa-

tion being disseminated, (b) understanding the context

in which the research information is likely to be used,

(c) framing the research information to maximize

audience receptivity and contextual relevance, and

(d) creating feedback mechanisms that allow monitoring

of research information exposure and use, enabling

modification of dissemination strategies as receptivity

and context change over time (Kerner, IN PRESS).

A number of factors limit acceptance of the research

information about the utility of evidence-based

approaches in the public health and clinical practice

communities (Greenhalgh, Robert, Macfarlane, Bate, &

Kyriakidou, 2004; Grol, Wensing, & Eccles, 2005).

These include: (a) knowledge from science sometimes

conflicts with knowledge from field experience and

many conceptually appealing approaches developed

in the field are never tested in research, (b) experience

and training vary enormously across national, regional,

state, and community-based service delivery organiza-

tions (Schwartz & Capwell, 1995), and (c) some

evidence-based approaches require implementation

resources that are unavailable in many communities.

Addressing the challenge of moving EBIs into practice,

Orleans, Gruman, and Anderson (1999) have proposed

a push-pull-infrastructure model to help conceptualize

both the challenges and opportunities for moving les-

sons learned from science into practice (see Figure 2).

As noted in Figure 2, pushing knowledge from sci-

ence into practice needs to be accompanied both by an

increased demand for evidence-based intervention

approaches and an increase in the capacity of the infra-

structure to integrate and deliver EBIs (Elliot & Mihalic,

2004). When all three factors work in consort, we are

more likely to observe an increase in the number of sys-

tems and practitioners providing EBIs and an increase in

the number of individuals receiving EBIs, ultimately

leading to improved outcomes. Rather than simply

‘‘pushing’’ knowledge out, dissemination strategies

focus on the context in which information is used, and

as such, seek to achieve a larger impact on a relatively

limited population of information users who share the

same practice context. In the health arena, there are

three very different practice contexts in which informa-

tion may be used: public health, primary care, and

disease specialty care practice.

Kerner, Hall / Research Dissemination 523

523
 at COLUMBIA UNIV LIBRARY on January 10, 2011rsw.sagepub.comDownloaded from 

http://rsw.sagepub.com/


Dissemination in Public Health Practice

Dissemination of research evidence about new

approaches to promote health and prevent disease to

public health practitioners should take into account:

(a) the level of training of most public health practi-

tioners (e.g., masters or bachelors trained) so as to

translate information into practical knowledge that can

be applied in public health practice contexts, (b) the

variation in resources in international, national, state,

and local public health practice contexts that make pos-

sible or make difficult the implementation of public

health interventions based on new health promotion

information, and (c) the extent to which public health

practitioners working in resource-limited practice

contexts may or may not be amenable to change.

Ferlie and Dopson (2005) argue that a shift to

evidence-based practice in health, as an example of

organizational change, is highly context dependent and

not at all generic in nature. However, rather than sug-

gesting that every context is so different that there are

no opportunities for general learning across service

delivery contexts, they contend that there are core

context factors that produce low-level patterning if not

predictive laws. So, for example, health care delivery

contexts vary across time and place, so that

dissemination and implementation strategies that work

in country or at a time when there is universal access

to health care, may not apply where universal access

is not available. They also note that there are significant

differences in roles, provider relationships, and practices

from one service sector to another, as well as different

histories, cultures, and capabilities for learning and

change across service sectors all of which may be key

modifiers of the impact of translating and implementing

EBIs in practice. A key challenge for the emerging

field of dissemination and implementation research

will be to develop reliable measures of these contextual

factors and use them across service contexts to sort

out the extent to which there are general principles for

how contextual factors influence dissemination and

implementation.

Dissemination in Clinical Practice

In clinical practice settings, dissemination of research

evidence to improve quality of care must be designed

keeping in mind the rate of the dissemination for new

clinically relevant information, the time constraints of

clinical practice, and the variation in clinical infrastruc-

ture resources. With the explosion of access to research

information and other information sources available to

Figure 2

A Push-Pull Infrastructure Model to Move Research Findings Into Practice
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patients and providers from the Internet (e.g., patient

and provider blogs, medical information Web sites,

professional association, and other list serves), a key

challenge for both patients and providers is to sort

through this enormous amount of information to sepa-

rate the useful from the useless. For example, if one

inserts the words ‘‘heart disease’’ or the words ‘‘cancer

control’’ into a Google search, two of the leading causes

of death in the developed world, there are over

200,000,000 links to information on the Web from

which to choose. In any service delivery context, but

particularly in the time-limited context of patient care,

this is an enormous amount of information to peruse and

integrate into practice.

Dissemination in Primary Care Practice. In the pri-

mary care practice context, the dissemination challenges

may be greater because patients may be coming in with

any number of signs or symptoms across a wide array

of possible diseases or disorders, in contrast to the disease

specialty context where the focus for both patients and

providers is a narrower spectrum of patient conditions

or disorders. For primary care practitioners, the challenge

is to not only have the latest information on the signs or

symptoms of the problems being presented at the point of

patient contact, but to also have the time to review with

the patient their broader personal and family health his-

tory information in order to, ideally, engage the patient

in preventive medicine strategies designed to promote

health (e.g. smoking cessation, improved diet, increased

physical activity).

New information management technologies like the

electronic medical record (EMR; with information from

the practice) and the electronic health record (EHR; with

information from the patient), hold the promise of pro-

viding real-time communication between practitioners

and their patients, as well as providing the opportunity

to disseminate to practitioners, at the point of patient

contact, key decision aids based on patient-specific

information such as test results or patient self-reported

health status. It remains unclear to what extent current

practitioners and patients will be willing or able to adopt

these new forms of electronic communication and disse-

mination. To date, the adoption of both EMRs and EHRs

has been slow in the United States, particularly among

smaller free-standing practices unaffiliated with large

health care systems.

Dissemination in Specialty Care Practice. In more

specialized care contexts, the knowledge gap between

the practitioner ‘‘expert’’ and the patient continues to

narrow, as many patients take advantage of open access

to health research information available through the

World-Wide Web. Highly motivated patients with a

confirmed diagnosis will seek out and attempt to digest

large amounts of treatment and follow-up information,

frequently sharing this research information with their

practitioners. This, in turn, can put a special burden on

the practitioners who must not only become familiar

with this patient-specific information but must also

integrate it with their own tacit knowledge from general

practice experience as well their own efforts to keep up

with the new information emerging from research on the

patient’s condition.

Guidelines development, dissemination and

implementation. One example that highlights the chal-

lenges of translating clinical care innovations into prac-

tice has been the considerable interest in sorting out how

best to disseminate and implement clinical practice

guidelines to influence practitioner behavior. This has

become an issue of growing importance in social work

practice as well; for instance, the call for increased

development and use of practice guidelines for social

work in order to enhance the use of evidence-based

practice (Rosen & Proctor, 2003a) raises similar issues

faced by primary and specialty care health professionals.

Guidelines, it has been suggested, may reduce inap-

propriate practice variation, support improved quality of

care, and serve as a framework to accelerate the translation

of research into practice (Institute of Medicine, 2001).

Although awareness of guidelines can be enhanced by a

variety of dissemination methods, for guidelines to change

clinician behavior, the knowledge contained therein must

be implemented (Gross et al., 2001).

In clinical contexts, there are diffusion/dissemination

approaches that have been judged ineffective or mini-

mally effective. Many rely on passive knowledge trans-

fer strategies, such as attending traditional continuing

medical education lectures, that focus largely on

increasing physician knowledge and are unlikely to have

a major impact on practice (Grimshaw et al. 2001). With

respect to the use of guidelines, a review of 235 studies

including 309 comparisons, the majority of interven-

tions produced modest to moderate improvements in

care (Grimshaw et al, 2004). For example, the median

absolute improvement in performance across interven-

tions was 14.1% in 14 comparisons of reminders,

8.1% in four comparisons of dissemination of educa-

tional materials, 7.0% in five comparisons of audit and

feedback, and 6.0% in 13 comparisons of multifaceted

interventions involving educational outreach. No rela-

tionship was found between the number of combined

component interventions and the effects of these

multifaceted interventions.
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Even in systematic reviews of the diverse literature

on how to spread and sustain evidence-based innova-

tions in health service delivery and organization, the

complexity of the interventions themselves, combined

with the nuances of their implementation in different

social, organizational, and environmental contexts,

make it difficult to develop definitive recommendations.

Such efforts continue to illustrate the problems and raise

areas for further consideration (Greenhalgh et al., 2004).

As Grimshaw et al. (2004) note, given this implementa-

tion complexity, decision makers need to exercise

considerable judgment about how best to use the limited

resources they have for clinical decision making to

maximize benefits. They recommend that further

research for disseminating and implementing guidelines

is required: (a) to develop and validate a coherent theo-

retical framework of practitioner and organizational

behavior change to inform better the selection of

interventions in research and service settings; and (b)

to estimate the efficiency of dissemination and imple-

mentation strategies in the presence of different barriers

and effect modifiers.

Knowledge Transfer versus Knowledge
Integration

In the field of research dissemination and implemen-

tation, the terms knowledge transfer and knowledge

integration have been used to differentiate the push-

only approach (knowledge transfer) from knowledge

integration that recognizes the importance of push, pull,

and infrastructure (see Figure 2) to leverage new

information by translating it into usable knowledge

(Lomas, 1993; Kerner, 2006; Orleans et al., 1999). A

key to knowledge integration is recognizing the impor-

tance placed on information and knowledge gained from

tacit experience in a practice context as well as explicit

information and knowledge gained from research. In

most knowledge transfer approaches, the assumption is

often that the only information and knowledge worth

disseminating is explicit. This may help to explain why

the diffusion and dissemination of explicit new informa-

tion from research often falls on ‘‘deaf ears’’ when it

contradicts or undermines long-held beliefs and assump-

tions based on experience within the context in which

the information would be used.

The scientist-practitioner model has entered the field

of social work later than other allied professions (Fraser,

2003). This may play a part in the differences seen in the

social work vs. allied professions with respect to utiliza-

tion and acceptance of research in practice. Studies have

shown that social workers report a preference for profes-

sional consensus guidelines over research-based ones,

report limited reading of research or professional litera-

ture (Mullen and Bacon, 2003), resulting in an

‘‘extremely low utilization in practice of the products

of research—and hence of intervention whose effective-

ness has been empirically tested’’ (Rosen & Proctor,

2003b). These examples illustrate the need to leverage

existing research dissemination knowledge as well as

need for considering unique characteristics of social

workers when developing dissemination approaches and

fostering ‘‘pull’’ for research-based knowledge.

Knowledge integration recognizes that explicit

information gained from research may or may not fit the

context in which the information could be used and

transformed into practice knowledge. As such, knowl-

edge integration models for research dissemination

require that an exchange of information take place

between the advocates of explicit research information

and those who value tacit knowledge from context-

specific experience. When this type of information

exchange is valued by both parties, an informed decision

can be made within in a particular context by weighing

the benefits and costs of using the information from both

research and practice experience.

Different perspectives regarding the nature and

quality of evidence and a lack of agreement on what

constitutes ‘‘best’’ evidence (Haynes, 2002; Dopson,

& Fitzgerald, 2007) suggests that, for patients, practi-

tioners and policy makers alike, evidence, like beauty,

may be in the eye of the beholder. For example, in the

practice context, it has been suggested that we need to

accept that changing practitioner behavior has less to

do with expanding practitioner knowledge of the evi-

dence, and more to do with their being convinced that

applying specific evidence will benefit a particular

patient when the opportunity arises in a particular office

or clinic visit (Majumdar, McAlister, & Furberg, 2004).

Such a patient-specific and context-specific perspec-

tive suggests that new models and strategies are needed

for integrating explicit knowledge from research with

tacit and contextual knowledge from clinical and patient

experience (knowledge integration; Glasgow, 2005).

This may hold some promise over and above the rela-

tively unidirectional approach of framing the translation

challenge as always emphasizing the value of objective

evidence gained from research over subjective ‘‘evi-

dence’’ gained from practitioner and patient experience

(knowledge transfer). For instance, given the proclivity

for social workers to rely on consultation and guidance

from supervisors and other professionals (Mullen &

Bacon, 2003), rather than relying on research sources

of knowledge, the use of opinion leaders as a dissemina-

tion strategy may be particularly relevant to this group.

Additionally, the limited use of research evidence in
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social work may warrant the use of dissemination

channels such as social work professional associations,

ethics codes, and accreditation organizations, as well

as external institutions such as insurers and administra-

tive agencies (Marsh, 2003) rather than relying on the

more traditional avenues of research diffusion.

The Role of Knowledge Integration in the

Policy Community

In the United States, there are two branches of the

national government that either make public policy or

implement it: the Legislative Branch (U.S. Senate and

U.S. House of Representatives) and the Executive Branch

(government departments, agencies, and offices). In the

Executive Branch, there are research funding agencies

(e.g., the NIH), as well as agencies that primarily support

health and social service delivery (e.g., Center for

Medicare and Medicaid Services, the Health Resources

and Services Administration, the Substance Abuse and

Mental Health Services Administration).

Research Dissemination in the Executive Branch

Historically, Executive Branch research funding

agencies have used three broad approaches to move

science into practice: (a) communication and diffusion

of research findings (e.g. conferences, publications,

press releases), (b) dissemination campaigns to alter

knowledge and behavior, and (c) large-scale demonstra-

tion projects (National Cancer Institute, 1995). All three

approaches share some characteristics in that funding

for these efforts is usually time limited (limiting

sustainability), funding is usually proportionately small

compared to the major investments in the primary

mission of these agencies (research), and the levels of

agency support varies from year to year depending on

the annual agency budget. Application, practice, and

service support agencies (e.g., Health Research Services

Administration; Centers for Medicare and Medicaid

Services) often use approaches comparable to the

research funding agencies. Given that the bulk of their

funding supports service delivery, here too the propor-

tion of the budget available to link science with service

is relatively small. One solution to the problem of

limited resources for knowledge integration within

agency budgets would be to create a new central

research translation/knowledge integration fund that

could only be utilized when a research agency and a ser-

vice agency partnered to propose new approaches to

integrate the lessons learned from science with the les-

sons learned from practice. A key to such a bridging

investment approach would be to include resources for

evaluating transdisciplinary collaboration across the

discovery-delivery continuum.

Recently, a number of U.S. government research

funding agencies have recognized that important T2

research questions could be addressed by an expanded

investment in dissemination and implementation

science. For example, the National Institute for Mental

Health has had several funding opportunity announce-

ments over the past 6 years that have solicited

investigator-initiated implementation research propos-

als. Several NIH Institutes, Centers, and Offices have

partnered together soliciting investigator-initiated

dissemination and implementation research proposals,

including EBIs in public health, primary care, and

disease specialty care practice settings (NIH Dissemina-

tion and Implementation Research, 2007).

Agencies that explicitly bridge science and service

within their mission have generally done a somewhat

better job of developing mechanisms to support tools

that help translate research findings into practice recom-

mendations and guidelines. Two examples of these tools

are the Guide to Clinical Preventive Services (U.S

Preventive Services Task Force, 2004) and the Guide to

Community Preventive Services (CDC; Zaza, Briss &

Harris, 2005). Key to the utility of these ‘‘synthesis of sci-

ence’’ tools is the transparency to the user of the systema-

tic evidence review process. An important challenge is

how to keep these tools up to date, given the massive

investments research agencies make in funding new basic

science discovery and intervention development research.

In addition, these agencies face the same challenges,

previously described, of how best to disseminate these

tools and to ensure widespread adoption and implementa-

tion of the evidence-based recommendations.

Linking Science With Policy in the Legislative
Branch

With respect to the Legislative Branch of the U.S.

government, how policy decisions are made about

service delivery programs and where to integrate the

lessons learned from science into the decision-making

process is extremely complex. For example, the Institute

of Medicine (IOM) is often requested by Congress and

by government agencies to produce scientific review

reports. Panels of experts are formed, other experts are

invited to testify before these panels and, with IOM staff

support, narrative literature reviews are completed to

help inform the writing of the final report. The final

report integrates these different forms of evidence as the

basis for panel recommendations for practice and/or

policy initiatives.
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A report issued in 1995 delineated all the Legislative

and Executive Branch units in the U.S. government that

were involved with child and family services as of 1993

(Dunkle, 1995). In the Legislative Branch alone, there

were 10 committees and 20 subcommittees of the U.S.

House of Representatives and 9 committees and 13 sub-

committees of the U.S. Senate that exercised control

over the programs and policies for children and family

services. The U.S. Congress, as well as state legislatures

and city councils, all use hearings as a primary method

for reviewing evidence from ‘‘expert’’ witnesses. Brief

testimony by diverse ‘‘experts,’’ accompanied by writ-

ten remarks and question and answer sessions, are the

most frequently used formats to inform policy decision

making. In this form of expert opinion testimony, one

good anecdote from a patient or a provider may

‘‘trump’’ all data reported from science.

The elected members and the committee staff of all

legislative branch committees and subcommittees inter-

act with departments within the Executive Branch of

government, working with staff of multiple agencies

within many of these departments. Thus, two key ques-

tions when considering how to integrate science with

policy decision making would be where and with whom

to start? Given the important role of legislative hearings

to inform policy making suggests that in national, state,

and local levels policy contexts, translating the lessons

learned from science into compelling stories may be a

better dissemination strategy than focusing solely on

reporting the objective research data.

Summary

Given the diversity of service contexts and the many

and varied research and practice disciplines who could,

or perhaps should, be involved in linking the lessons

learned from science with the lessons learned from prac-

tice, two overarching themes that have emerged from

this review are the importance of understanding and

addressing context, and the need for new and expanded

research/practice partnerships.

Context Counts

There are a number of service delivery contexts in

which evidence-based health promotion and disease pre-

vention interventions could be more widely adopted and

implemented (Kerner et al., 2005) One of the broadest

and most diverse contexts for dissemination might be

labeled community health practice settings, including

a wide range of local and organizational settings, such

as schools, worksites, faith-based organizations, health

departments, other health care organizations, and

community-based institutions and organizations.

Primary care practice settings are important for disse-

mination of prevention and early detection interventions

tested through research. Examples of how primary care

practice settings can serve as a major outlet for the broad

exposure of the public to evidence-base health promo-

tion and disease prevention interventions might include

efforts to expand the adoption of evidence-based

tobacco control interventions through direct service

delivery and/or referral to evidence-based smoking ces-

sation telephone counseling.

Collaborative partnerships between behavioral scien-

tists, health services researchers, and health care practi-

tioners could expand the theoretical frameworks for and

the contextual relevance of dissemination and imple-

mentation research both in primary care and disease spe-

cialty care contexts. Particularly, in the context of

disease specialty care, assumptions about the effective-

ness of dissemination strategies, such as continuing

medical education, need to be tested. Additionally, new

dissemination and implementation approaches may

need to be developed (Sung et al., 2003) to insure that

the benefits of innovations from clinical research

improve the quality of care of all populations bearing the

burden of chronic diseases.

The challenges of integrating behavioral and health

services research with social work practice reflect both

the transdisciplinary nature of the issues and the com-

monalities and differences among service sectors in the

larger health and human service context. The diversity

of health and social needs social workers address creates

the potential for significant integration and connectivity

across clinical practice. Thus, the kind of collaboration

demonstrated in the Stockholm Conference on Imple-

mentation and Translational Research and this supple-

ment is what will be needed to better link science with

service in the future.

Research/Practice Partnerships

The complexity of the challenges in translating les-

sons learned from science into public health, primary

care, and disease specialty health service settings, as

well as other service sectors such as social work,

requires a multifaceted approach to accelerating integra-

tion of research with practice. Funding agencies across

the research discovery-intervention development-

program delivery continuum will need to expand

existing interagency partnerships and develop new ones.

Given the differing missions of research and service

delivery agencies, limited resources for these

collaborative efforts are available from all potential
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research/practice partners. Thus, collaborative development

of investment priorities and pooling resources may be the

only way to ensure that an adequate investment is made in

this critical area. A key challenge to these partnership

efforts is the difficulty of coordinating and collaborating

across multiple agencies with differing investment

priorities, funding mechanisms, and limited staff experience

with interagency cooperation and collaboration. Particu-

larly, as agency budgets flatten or decrease, collaborative

investments in integrating the lessons learned from science

with the lessons learned frompracticewill become an impor-

tant option for future consideration.

Translating research into practice requires the develop-

ment of a common language and common understanding

among researchers and practitioners about the meaning

of knowledge translation, knowledge integration, and

the nature of evidence. Research/practice partnerships will

be critical in all aspects of future intervention development

research, dissemination and implementation research, as

well as diffusion, dissemination, and implementation of

research results. Setting aside competing agendas will

enable science and service-funding agencies to integrate

research with practice, and work more closely together to

develop coordinated translation programs and knowledge-

management tools (see, for example, the Cancer Control

P.L.A.N.E.T. partnership Web portal, 2007).

Finally, the agencies and professional associations by

which science is diffused and disseminated, both to the

research and practice communities, should reexamine

the extent to which research/practice partnerships can

be incorporated into journal article peer-review and pub-

lication, conference planning, and Web-based tool

development. In this way, the whole of our investments

in research and practice can truly become greater than

the sum their parts.
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