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Abstract-The challenge of bridging science to service is 
increasingly visible in the healthcare field, with emphasis on 
the influence of evidence-based knowledge on both policy and 
practice, Since its inception more than 40 years ago, the Reha~ 
bilitation Research and Training Center (RRTC) program has 
provided grants for both research and training activities 
designed to ensure that research knowledge is translated into 
practice. The RRTC program is unique in that its mission and 
funding have always required that both time and money be 
invested in the translation and dissemination of research
generated knowledge to users in the field, i.e., decision makers 
and practitioners. Boston University's Center for Psychiatric 
Rehabilitation has been an RRTC for more than 25 years and 
provides an example of the effect of the RRTC program in 
bridging science to service. The Center's mission as an RRTC 
has been to develop and transfer research knowledge to deci
sion makers and practitioners who can then inform change and 
promote progress in mental health disability policy and prac
tice. This article reviews five basic dissemination and utiliza
tion principles for overcoming the most common barriers to 
effective dissemination of evidence-based knowledge and pro
vides examples of the Center's activities related to each princi
ple. In addition, a knowledge-transfer framework developed by 
the Center to organize dissetp.ination and utilization efforts is 
described. · 

Key words: evidence-based messages, knowledge dissemina
tion, knowledge-transfer framework, knowledge utilization, 
policy maker, psychiatric disabilities, psychosocial, recovery, 
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INTRODUCTION 

The challenge of getting research-generated knowl
edge disseminated to decision makers and practitioners has 
been increasingly noted in the healthcare field in general 
[1-3) and the mental health field in particular [ 4-7). Given 
the overuse, underuse, and misuse of research information 
by healthcare providers, managers, and decision makers 
[8], many groups in the United States, such as the New 
Freedom Commission [8) and the Institute ofMedicine [9], 
have called for the revision of common strategies for bridg
ing the gap between "what is known" and "what is done" 
[1,10-11). Increasingly, experts in the field are recognizing 
that overcoming this gap involves a complex and dynamic 
process of knowledge transfer (KT) [12-16). KT has been 
defmed as a "process of exchange, synthesis, and ethically 
sound application of knowledge within a complex system 
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of relationships among researchers and users" [ 17]. The 
components of KT have typically been thought to include 
a method of identifying quality information (such as sys
tematic reviews, evidence grading, syntheses), program 
development or adaptation of the content, program imple
mentation, evaluation of knowledge utilization, and imple
mentation of strategies for sustainability [16-19]. 
Concerted efforts to transfer research knowledge to the 
field have recently become more widespread. The activities 
have ranged widely, from evaluating a body of evidence in 
a particular domain (e.g., supported housing [20], grading 
mental health program evidence [21], developing tool kits 
for promoting the sustainability of a specific group of evi
dence-based practices [22], establishing state funded cen
ters) to specifically promoting the implementation of 
evidence-based practices (e.g., Ohio's eight Coordinating 
Centers of Excellence and Michigan's Practice Improve
ment Steering Committee [21]). 

Despite these efforts, many of the obstacles (e.g., 
lack of congruence between dissemination and utilization 
strategies and their intended goals, lack of planning and 
resources allocated to overcoming the gaps, existence of 
"two [separate] communities": researchers and users) 
that created the gap between science and service and 
were identified more than 30 years ago persist in current 
practice today [6,23-27]. For example, Landry et a!. 
recently found that 53 percent of Canadian government 
officials surveyed indicated that research results rarely or 
never influenced their policy-making decisions [15]. 
Similar findings have been identified in studies in other 
countries [28-29]. 

In attempting to develop evidence-based or "evi
dence-informed" decision making [30], policy makers 
and administrators have turned to various researchers and 
academics [3]. At least 33 states have recently initiated 
partnerships with their major universities and private col
leges to support the implementation of specific evidence
based practices, primarily through evaluation and train
ing activities [21]. The National Institute of Mental 
Health (NIMH) instituted the Research Infrastructure 
Program to expand the number of partnerships between 
community-based programs, clinical settings, and aca
demic institutions to enhance our national capacity to 
provide evidence-based mental healthcare in community 
settings [31]. However, many universities and research 
institutions still do not place a high priority on planned 
KT [32], from the generatimi of research to the imple
mentation of the innovation or research findings. KT 

activities still tend to be the least-funded aspect of 
research grants, and they are often an afterthought rather 
than a planned component of research studies [33-34]. 
Since most researchers are professionally rewarded (i.e., 
promotions and tenure) based on publication in peer
reviewed journals [32,35], the transfer of research find
ings may be targeted to a narrow audience of profession
als, which can result in inadequate communication of the 
findings to the practice field (e.g., publication in journals 
read only by researchers or use of language poorly under
stood by constituents beyond the research community) 
[35-36]. In addition, the lack of incentives results in 
many researchers having little training or experience with 
KT strategies and techniques [32]. This lack of planning 
is often compounded by the large lag in time between 
identification of findings, publication of the research, and 
translation into usable products. These limitations make 
it difficult for the published information to be responsive 
to current circumstances [37-38] and, therefore, reduce 
the credibility of researchers in the eyes of decision mak
ers [39]. Effectively bridging science to service is facili
tated by some level of understanding between the 
communicator-researcher and the specific stakeholder
user. The knowledge itself must be a fluid interactive set 
of understandings that includes stakeholder motivation 
and sociocultural differences affecting implementation of 
an innovation by decision makers and be shaped by both 
those who originate it and those who receive it [40-42]. 

The challenge of ensuring that research-based knowl
edge makes a difference, therefore, involves effectively 
disseminating critical evidence-based information to 
decision makers and others. A very early and ongoing 
response to this science to service or KT initiative in the 
field of disability research has been the university-based 
Rehabilitation Research and Training Center (RRTC) 
program. 

COMBINING RESEARCH AND TRAINING 
EXPERTISE IN ONE ORGANIZATION 

The Center for Psychiatric Rehabilitation at Boston 
University (the Center), an RRTC, is unique as a research 
organization in mental health in that its mission and fund
ing have always required that both time and money be 
invested in the translation and dissemination of research
based knowledge to users in the field, e.g., decision makers 
and practitioners. The Center's development as an RRTC 



in psychiatric rehabilitation was originally funded througb 
the cooperation of NIMH and tbe Rehabilitation Services 
Administration and now exists as a collaborative effort 
between the Center for Mental Healtb Services (CMHS) 
and the National Institute on Disability and Rehabilitation 
Research (NIDRR). Center researchers and experts work 
togetber at dissemination and utilization of research knowl
edge to bridge science to service. 

The RRTC program was initiated in 1962 to conduct 
rehabilitation research, train personnel in rehabilitation, 
and support dissemination and utilization of research 
findings and products [43]. Currently, tbe NIDRR pro
gram funds 34 RRTCs in a wide variety of disability 
areas (http://www.ncddr.org). 

PRINCIPLES OF EVIDENCE-BASED MESSAGING 

The RRTC at Boston University has coined the term 
"evidence-based messaging" to characterize attempts to 
ensure that research results become take-home messages 
for the decision makers, administrators, and practitioners 
who have the power to act on them. The Center's efforts 
have been guided by the early and ongoing dissemination 
and utilization literature. This article describes five prin
ciples of evidence-based messaging, with examples from 
the Center's more tban 25 years of experience as an 
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RRTC in using these principles to transfer evidence
based messages (EBMs) into practice: 
1. Develop EBMs that are based on a body of research 

rather than single data sets. 
2. Build credibility witb decision makers as legitimate 

developers of EBMs. 
3. Build KT expertise and infrastructure within the 

research organization. 
4. Convey EBMs using an organized approach to achieve 

targeted outcomes. 
5. Routinely evaluate evidence-based messaging efforts. 

Principle 1. Develop Evidence-Based Messages from 
Body of Research not Single Data Sets 

In contrast to dissemination of data from a single 
research study, EBMs are the critical ideas that emerge 
out of a body of research. Furthermore, these messages 
are framed to influence decision makers. Decision mak
ers are not apt to be influenced by the size of regression 
coefficients or the significance levels in individual stud
ies but by critical ideas presented as simple messages tbat 
can inform their decision making [16]. The Figure pro
vides examples of EBMs from research performed by the 
Center and other researchers in the field. Center research
ers reviewed studies on a particular topic or question to 
determine if a simple theme or message emerged. Next, 
the Center's technical assistance experts and the Center's 
researchers framed each message in a single sentence. 

1. Mental health rehabilitation is plagued by poor outcomes, distracted by irrelevant diagnostic system, saddled with inefficient 
treatment approaches, and burdened by disorganized community support system. 

2. Helping people choose their own goals can positively affect rehabilitation outcome. 

3. Psychiatric diagnostic system is not predictive, prescriptive, or descriptive of psychiatric rehabilitation practices. 

4. No strong correlation exists between peoples' symptoms and skills. 

5. Psychiatric rehabilitation, including its processes, outcomes, values, and principles, can be successfully described and taught. 

6. People with psychiatric disabilities are positively affected by psychiatric rehabilitation seJVIces. 

7. People with psychiatric disabilities can and want to go to school. 

8. People with psychiatric disabilities can and want to work. 

9. People with psychiatric disabilities can and do recover. 

10. Supports can improve people's functioning in living, learning, and working environments (i.e., supported housing, supported 
education, and supported employment). 

Figure, 
Examples of evidence-based messages developed and transferred to decision makers by Boston University's Center for Psychiatric Rehabilitation. 
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Each of the examples in the Figure can be further 
elaborated by a review ofthe underlying data. For exam
ple, the EBM on the failures of the mental health system 
with respect to rehabilitation outcomes (EBM 1, Figure) 
was regularly detailed over the last 15-30years in several 
articles and book chapters [ 44-47]. The evidence speci
fied that the base rehabilitation outcome rates for people 
with severe mental illnesses were very poor (i.e., less than 
25% have competitive employment, and in the first year, 
40o/o--50% exhibit state hospital recidivism). 

While decision makers who are transforming the 
mental health system to include more of a rehabilitation 
perspective may be comforted by knowing about numer
ous research studies, the essence of the body of research 
must be framed in a straightforward succinct way for it to 
be effective. In EBM 1, the implication for system lead
ership was that the system clearly needed to be rede
signed if rehabilitation outcomes were to be improved. 
Decision makers need the ideas and knowledge that 
emerge from the data rather than the empirical details 
[28,40]. Even then, however, the EBM will only be use
ful to the extent to which it can be applied within the con
straints of a decision maker's environment [16]. 

Researchers and technical assistance experts who 
develop EBMs from research data must examine the data 
they themselves generate, data from other mental health 
studies, and data from studies in related fields. An EBM 
describes a theme that is generated fi·om a variety of data 
sources. Systematic reviews, meta-analyses, and registries 
of evidence-based guidelines are all current methods of 
developing information syntheses [1,10,48]. Such synthe
ses are often conducted by research utilization committees 
and interdisciplinary consensus panels (e.g., http:// 
www.campbellcollaboration or http://www.cochranecol
laboration). An RRTC has the infrastructure and internal 
resources needed to conduct reviews and syntheses [49]. 
For example, another important EBM the Center promoted 
to decision makers is that people with psychiatric disabili
ties must have the opportunity to choose their own rehabili
tation goals (EBM 2, Figure). In formulating this EBM, 
Center interdisciplinary staff were guided not only by the 
experimental laboratory research on goal setting of Locke 
and Latham [50] but also by existing mental health 
research [ 44,51-55]. When all the goal-setting studies were 

' examined, a theme emerged that setting one's own goals 
can improve satisfaction, performance, and perseverance. 

The cu11'ent NIMH initiative on translational research 
presupposes that behavioral science research conducted 

on non-mental health participants is significant to mental 
health services research [31]. The previously cited 
research of behavioral scientists on goal setting is but one 
confirmatory example of the wisdom of this translational 
research initiative. Take-home messages must be based 
on conclusions from research across the available litera
ture in both the primary field of study and related fields. 

EBMs are succinct statements that are substantiated 
with research data and designed to imply a direction but 
not specific polices and procedures for policy makers and 
practitioners. Examples of EBMs that suggest direction 
but not precise action are EBM 3, about the limitations of 
the psychiatric diagnostic system, · and EBM 4, about 
poor correlation between a person's skills and symptoms 
(Figure). These particular EBMs infer the necessity of 
change for those state vocational rehabilitation directors, 
who often spend considerable amounts on psychiatric 
assessments and psychological testing for the purpose of 
diagnostic clarity and rehabilitation planning. However, 
these EBMs do not indicate a particular psychiatric 
assessment policy or procedure. 

Standards that can rate the research rigor and the 
meaning of the studies that contribute to an EBM are still 
to be developed. Numerous attempts at developing stand
ards for research on various interventions in healthcare, 
education, and mental health have been made (e.g., the 
Cochrane Collaboration, the Campbell Collaboration, the 
Department of Education's What Works Clearinghouse, 
the National Registry of Evidence-Based Programs and 
Practices). Existing standards seem to be in a constant 
state of refinement [9]. For example, current standards do 
not usually include an indication ofthe meaningfulness of 
the research to various stakeholders [56], despite the fact 
that the meaningfulness of the information is clearly 
important to the likelihood of the information being used 
[57-58]. The Center is in the process of developing such 
standards for disability research through a 5-year NIDRR 
grant on knowledge dissemination. The project also 
includes identification of standards for observational and 
correlational studies that are more frequent in the disabil
ity and rehabilitation fields than randomized clinical trials 
[56]. In addition to the emergence of standards for obser
vational and correlational studies, standards for rating 
intervention research may be giving way to cu11'ent sug
gestions for research on change processes and treatment 
principles [59-62], which is more in line with the notion 
ofEBMs. 



Principle 2. Build Credibility with Decision Makers as 
Legitimate Developers of Evidence-Based Messages 

Whether we as scientists like it or not, the credibility 
of the messenger affects the impact of the message. If 
individuals or organizations are to play a role in deliver
ing EBMs, then they must be viewed as credible sources 
by decision makers. Credibility is one of the hallmarks of 
innovation [ 40,63]. Credibility is earned over a period of 
time, however, which partly explains why innovations 
take a significant time to be accepted [40,64]. Further
more, credibility is constantly assessed by the field so 
that it is not a static characteristic but one that must be 
achieved on an ongoing bai;is [39]. 

To build knowledge development and KT credibility, 
an organization must demonstrate organizational capabil
ity [14,16]. In the mental health research field, the recog
nized method for meeting the criteria of capability and 
credibility is successful peer review of submitted articles 
and grant proposals. In addition to publishing data about 
individual research projects, an individual or organiza
tion must also perform seminal reviews of selected topic 
areas to establish credibility. For example, EBMs 5 and 
6 (Figure) state that the processes, outcomes, values, and 
principles of psychiatric rehabilitation can be success
fully described, taught, and delivered and have been peri
odically reviewed for more than 2 decades by Center 
researchers in textbooks [ 44,65], book chapters [ 45], and 
journal articles [66-67]. 

While peer review has no substitute for establishing 
research credibility, the Center realized early on in its 
existence that it must also eam credibility in the KT pro
cess if it wished to significantly influence decision mak
ers. As an academic research organization, it was in 
danger of being perceived as simply an ivory tower 
research organization, out of touch with the clientele the 
research knowledge was designed to help (a common 
perception of research organizations [3, 17]), the cultural 
needs of the patients and providers, and the feasibility 
concerns of the community organizations involved. 

The Center decided to develop two experiential com
ponents with which to counteract this perception. First, 
training and technical assistance experts on staff worked 
with mental health agencies to -implement new research 
knowledge in the context of the normal daily struggles 
encountered in mental health practice. As Jacobson eta!. 
point out [14], KT-focused consulting is a powerful tool 
for effective transfer of research information to decision 
makers. Second, innovative services, such as supported 
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education (EBM 7, Figure), were developed, conducted, 
and evaluated at the Center's research site [68-69]. By 
providing these two experiential components, our 
researchers and technical assistance experts had the 
opportunity to interact regularly with service recipients, 
providers, and administrators and expand our staff with 
recruits from these same groups. 

To build credibility among policy makers, an indi
vidual or organization must also identify those persons 
who influence policy. In the mental health field, the pol
icy-level decision makers are primarily the state leaders 
in mental health and rehabilitation, local exemplary orga
nizations, government-funding bodies, elected officials 
and their staff, other researchers with a publishing and 
funding track record, and now more than ever, advocacy 
organizations, including groups of people with psychiat
ric disabilities and their families, all of whom may have 
ve1y different information needs. Once the decision mak
ers are identified, credibility is built by listening to the 
decision makers, understanding their specific concerns, 
building research projects relevant to these concerns, and 
following their lead [16,65]. An organization attempting 
to build credibility must attend decision makers' confer
ences and engage them in ongoing communication 
through in-person visits, telephone calls, and electronic 
means. Leaders of these constituencies must be invited to 
sit on advisory boards and participate as consultants or 
staff on individual research projects [70]. 

Decision makers fi·om one constituency will be able 
to advise the research organization about issues faced by 
other constituencies and facilitate access to other decision 
makers. For example, the Center's early research on the 
relationship between vocational outcome and people's 
skills, symptoms, diagnoses, and demographics (EBMs 3, 
4, and 8; Figure) was introduced to the Social Security 
Administration (SSA) and the Mental Health Law Project 
(now the Bazelon Center) through the intervention of a 
Center Advisory Board member who represented NIMH. 
As a result, Center researchers testified in several class 
action lawsuits about the relevance of this body of 
research to SSA's disability determination revisions [71], 
influencing a revision in their disability determination 
procedures for people with severe mental illnesses [72]. 

Principle 3. Develop Knowledge Transfer Expertise 
and Infrastructure Within Research Organization 

To provide effective ongoing KT activities, organiza
tions must plan their activities with the requisite KT 
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expertise and an infrastructUl'e of technology, support, and 
resources. As the Center's researchers are housed within 
a university setting, KT is a compatible and expected 
activity. However, we have found that most researchers in 
academia do not have the time, skills, or interest for this 
activity, nor should they, since KT is not their defined role 
or training. As indicated previously, as an RRTC, most of 
the Center's grant-supported research projects include 
funding for dissemination of the research. This funding 
has allowed us to hire experts in KT. As the Center devel
oped expertise in KT, we published both research and 
conceptual articles on issues related to the application of 
research knowledge [12,73-74], which in turn increased 
the Center's credibility in the KT field. 

An important part of the infrastructure needed for KT 
is electronic media. An interactive Web site is almost a 
requirement for an organization attempting to influence 
decision makers. As a research organization attempting to 
bridge science to service, the Center has invested in a Web 
expert whose major responsibility is Web design and main
tenance. The Center's Web site, http://www.bu.edu/cp1; 
currently hosts an average of 9,000 unique visitors each 
month. This Web site was recognized as a "Web site worth 
watching" in Psychiatric Services [75]. A monthly Mental 
Health and Rehabilitation "e-Cast" that contains informa
tion on current research projects and KT activities is e
mailed to more than 5,500 subscribers. 

· Effective KT, however, must appeal not only to formal 
decision makers but also to a variety of influential constitu
encies who need to know, understand, and use the research 
information (e.g., consumers, families, educators, provid
ers) [12]. Not all of these audiences regularly use the Web 
as a primary means of information. Consequently, exper
tise and infrastructure must also support traditional print 
media (e.g., fact sheets, brochures) and face-to-face inter
actions (e.g., consulting, training seminars, workshops). 
When a research organization that engages in evidence
based messaging hires an in-house expert in materials 
design and production, as the Center has, the specific mate
rials needed to facilitate KT (books, tapes, videos, etc.) can 
be produced quickly and inexpensively, with direct input 
from the researchers who study the topic area and the con
stituents who will be using the information. 

Principle 4. Convey Evidence-Based Messages Using 
Organized Approach to Achieve Targeted Outcomes 

In addition to creating the message itself, the research 
organization must use an organized planned dissemina-

tion approach that specifies the outcome goals, strategies, 
and target audiences of the EBM. A lack of clarity about 
the congruence between the methods used and the 
expected outcome has been one of the reasons cited for 
the gap between health services research and community
based practice [3 8, 76]. Research has demonstrated that 
simply making infmmation available to decision makers 
will not necessarily result in a change in practice [1]. Dif
ficulties in changing practice stem rather from issues such 
as legislative, funding, and sociopolitical structures that 
do not support innovation [16,65,77-78]. 

To implement this principle, the Center has devel
oped a framework for the types of goals that organiza
tions can expect and the KT strategies that stem from 
them. The "4E" framework of dissemination and utiliza
tion clarifies what effects an organization might expect 
from the common KT strategies: exposure, experience, 
expertise, and embedding [12]. In other words, the KT 
strategy employed flows out of the type of goal or out
come the organization is attempting to achieve. The 4E 
framework, presented in the Table, was developed to 
overcome the difficulties of KT noted earlier, i.e., the 
confusion between goals and strategies, the lack of a 
plarmed approach to the transfer of research information, 
and the lack of interaction in KT methodologies between 
users and researchers. 

The 4Es reflect the complexity of KT. Exposure and 
experience (i.e., dissemination) strategies are designed to 
spread or promulgate new information and ensure that 
individuals are knowledgeable and have positive atti
tudes toward the information. These strategies include 
exposure-related activities, such as traditional passive 
methods of dissemination Qournal or popular articles, 
conferences, lectures) [42], as well as newer methods 
(Web strategies) based on an active information-seeking 
paradigm [79]. The information-seeking paradigm sees 
users as exploring, learning, analyzing, and confirming 
information, rather than just reading it. Experience
related activities are aimed at changing attitudes that 
limit the implementation of innovations [5,80-81] and 
include the use of role models who provide the opportu
nity to discuss proposed innovations with peers. An expe
rienced mentor can inculcate a sense of hopefulness 
about the possibility of change that is not present when 
users are simply provided with new information [82-83]. 

Expertise and embedding (i.e., utilization) strategies 
are designed to translate the new information into organi
zational and personnel structures that ensure the expert 
application and embedding of the information in daily 
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Table. 
Summary of knowledge dissemination and utilization framework. 4E framework: exposure (dissemination), experience (dissemination), expertise 
(utilization), and embedding (utilization). 

Strategy Exposure Experience Expertise Embedding 
Goal Increase knowledge. Increase knowledge/ 

positive attitudes. 
Increase competence. Increase use in practice, 

Example by Target 
Population 

Provider 

Person Served, 
Family Member 

Policy Maker, 
Legislator 

Administrator 

Researcher 

Educator 

Hold conferences, pub
lish in popular media, 
develop group-specific 
Web site. 

Publish in popular 
media, develop group
specific Web site. 

Present position papers, 
testifY at hearings, form 
task forces. 

Hold conferences, pub
lish' in e-j oumals/popu
lar media, create e~mail 
bulletins, develop 
group-specific Web 
site. 

Publish in professional 
journals, give seminars, 
create e-mail bulletins/ 
digital libraries. 

Publish in professional 
journals/association 
newsletters, write 
textbooks. 

Create internships. 

Create recipient-led 
program visits/discus
sion groups led by role 
models with positive 
outcomes from 
innovation. 

Meet with policy makers 
who have used EBM. 

Create research mentor
ships/brief internships. 

Write/deliver training 
programs/manuals with 
supervised skill practice. 

Develop training 
programs in how to 
use or support use of 
innovation. 

Visit successful policy 
sites for EBM. 

Visit successful 
program sites. 

Create supervised 
research fellowships/ 
courses. 

Create summer insti
tutes to teach educators 
how to teach new EBM 
material develop 
scripted lesson plans/ 
curricula. 

Provide long-term clinical/ 
program supervision. 

Provide technical 
assistance in advocacy 
for institutionalization 
of innovation. 

Provide on~site systems~ 
level technical assistance 
forEBM. 

Provide on-site program
level technical assistance/ 
organizational 
development. 

Provide technical assis
tance/advocacy to create 
ongoing availability of 
experts, fund ongoing 
research. 

Create faculty incentives 
for implementation/ 
mentorship/peer 
relationships to support 
implementation. 

General Public Create Web sites/fact Take positions on com- Develop brieflay EBM Implement methods for 
sheets/public service munity boards, dis semi- training programs for other specific target popu-
spots for media, desig- nate EBM information. persons likely to be lations (e.g., change in 
nate neighborhood affected. legislation/insurance 
spokesperson. rules). 

Source: Adapted from Farkas M, Jette AM, Tennstedt S, Haley SM, Qumn V. Knowledge dissemination and utilization in gerontology: An organizing framework. 
Gerontologist. 2003;43(Special No. 1):47-56 !fMI]L_llli.16..8..2]. 
EBM =evidence-based messa e. 

practice. Expe1tise activities, such as intensive training 
programs with supervised practice to build competence, 
are a step toward precise performance and predictable 

outcomes [76]. Supervised practice is often forgotten in 
attempts to create expertise. For example, tool kits or cur
ricula that describe competencies and implementation 
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strategies do not produce expertise without the input of a 
supervisor or mentor to provide feedback on the imple
mentation effort [84]. The Center has developed a series 
of practitioner training curricula to suppmt such supervi
sors or mentors in developing expertise in the psychiatric 
rehabilitation approach [83,85-86], a promising practice 
developed by the Center KT specialists and researched 
over a 30-year period [87]. Embedding strategies require 
complex knowledge utilization methods to increase the 
implementation of the new findings or innovation. This 
need to institutionalize knowledge in daily practice has 
long been recognized as one of the most difficult aspects 
of KT and is indeed the linchpin of bridging science to 
service [14,16,30,76]. Embedding includes activities such 
as technical assistance or consultation, typically over a 
lengthy time period. These activities can help organiza
tions develop (I) structures that support the EBM 
[14,30,74], (2) rules and legislation that support the EBM, 
(3) public policy strategies that strengthen social norms 
and expectations related to the EBM [88], and 
(4) resources to sustain the changes over time, such as 
funding for the EBM [76]. The 4E framework can be used 
categorically, to generate strategies for one KT goal only 
(e.g., expertise), or comprehensively, to develop strategies 
across two or more goals (e.g., expertise and embedding). 

The strategies to achieve each goal are designed for 
specific groups of decision makers (Table). Strategies 
can be developed to reach each group of decision makers 
and increase that group's knowledge, positive attitudes, 
skills, or institutionalized use of the EBM. For example, 
to transfer the messages that people with severe mental 
illnesses can recover (EBMs 7, 8, and 9; Figure), the 
Center has used multiple strategies directed toward mul
tiple outcomes. In terms of a simple exposure strategy for 
this message, the Center has used the interaction pro
vided by the Web, presentations, and workshops to 
repeatedly communicate to researchers, family members, 
and practitioners that long-term follow-up studies dem
onstrate that recovery from severe mental illnesses 
occurs often [89]. The Center· uses the collection and 
sharing of real stories of recovery as an experience 
method to reinforce the attitudes of people with psychiat
ric disabilities about the possibilities of their own recov
ery [90]. At the expertise level, the Center has developed 
training materials to help people with mental illnesses 
and their service providers be more skilled at facilitating 
the recovery process and program administrators incor
porate recovery-oriented programming into their sites 
more easily [82-83,86,90-91]. At the embedding level, 
the Center has provided on-site technical assistance to 
policy makers who design mental health programs and 
systems to become more recovery oriented [60,92]. 

Such experiences have underlined the need for KT 
experts to spend significant time on-site in personal con
tact with those involved in the implementation of an inno
vation to ensure that the EBM's become embedded. 
Demonstrations, individualized feedback, and modifica
tions must be made in real time and face-to-face if embed
ding is to be successful. For example, based on the 
evidence underlyingEBMs 5, 6, and 10 (Figure), the Cen
ter's technical assistance experts used expertise and 
embedding strategies with a local agency who had 
received Federal-supported housing funds to install a sup
ported housing program with the Center's psychiatric 
rehabilitation approach [83,85-86,93]. Evaluation of the 
program indicated that the service recipients, a majority of 
whom had at one time been homeless and abused drugs, 
significantly increased their community living days and 
their homelessness was eliminated [94]. However, work 
outcomes were minimally affected, and a new research
based program of supported employment was added to the 
supported housing program, with combined support from 
the state Division of Vocational Rehabilitation and the 
state Office of Mental Health Services. Evaluation of this 
project evidenced an employment rate of 47 percent for 
the service recipients of this combined program [66]. 

Principle 5. Routinely Evaluate Evidence-Based 
Messaging Efforts 

Ensuring ongoing relevance requires various forms of 
interaction with information users. One such type of inter
action is the evaluation of changes brought about by 
knowledge generation and KT, something that is not regu
larly evaluated in most research projects. Because the 
Center has been funded, however, to both generate and 
transfer knowledge, we have been able to attempt this task 
through the use of two major strategies: collecting direct 
and indirect evidence of impact. 

Direct Evidence 
For some KT outcomes, we have been able to track the 

effect of our research and related technical assistance 
through follow-up surveys of information users and 
unsolicited feedback. We have evaluated our efforts in 
terms of tracking outputs, utility, and outcomes using a 
framework developed by NIDRR, one of our main Federal 
funding sources [95]. Outputs are the direct products or 
results of our 4E strategies. Utility is the perceived useful
ness of these outputs. Outcomes are the effects of these 
outputs. For example, over a 5-year period (1999 to 2004), 
the Center tracked and reported on these evaluation 
components [ 49]. Center outputs included training more 
than 45,000 personnel in recovery, community support, and 



rehabilitation topics, including research results and impli
cations of research results supported by Federal funds. In 
another example of tracking outputs over the same period, 
the Center tracked use of the Web site. Data revealed that 
more than 839,193 pages were viewed between October 
2002 and September 2003. An average of 7,190 unique 
individuals visited the Web site each month, viewing six to 
seven pages per visit between 1999 and 2004. 

These output data, however, only provide a gauge of 
the degree to which the target audiences are exposed to 
EBMs. The extent to which the target audiences view the 
output as useful is a key link between communication of 
the information and the eventual embedding ofthe infor
mation [ 40, 78]. In addition to training evaluations con
ducted immediately after each training event, we sent 
follow-up surveys between 3 and 6 months after partici
pation in a shmt-term dissemination or utilization strat
egy. One such survey was sent to a sample of 1,035 
individuals randomly selected from lists of those who 
had participated in a training workshop, conference, 
Webcast, or seminar at the end of one funding cycle [ 49]. 
In addition to the initial message, two reminders were 
sent over a 2-week peri~d; 168 individuals responded 
(16%). In addition, 500 individuals who had purchased 
some form of Center material (e.g., article, book, manual, 
multimedia package) were likewise surveyed; 85 indi
viduals responded (17% ). The survey asked questions 
about the utility of the event or materials to the partici
pant's daily work. Each question was answered on a 3-
point scale (i.e., very useful, somewhat useful, or not at 
all useful). The information was collected on a Web 
form, with tab-delimited data files. Alternative formats 
were provided for those who had difficulty using the Web 
form. Only three individuals expressed difficulty (0.02%). 
Seventy-one percent of the respondents who had partici
pated in Center worksh~ps, Webcasts, and conferences 
reported that the experience proved to be very useful. The 
participants were also asked about identifiable ways in 
which the information was helpful. For example, 32 per
cent of respondents reported using the information in sub
sequent meetings projects, grants, and papers; 18 percent 
used it in program development; 20 percent used it to 
teach other staff, students, and peers; and 30 percent used 
it to help reevaluate their own philosophy or as a way of 
interacting with others in their direct service provision. 

Outputs with respectto a specific EBM can also be 
evaluated. For example, a supported education program 
implementation manual related to EBMs 7 and 10 (Figure) 
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was written to help organizations embed supported educa
tion. Within 2 years, 15 programs reported using the man
ual to implement their own programs. 

When directly surveying decision makers about the 
Center's influence on their actions, we find that the actual 
behavior change depends on the individual's role. For cli
nicians, the change in behavior may be use of different 
practice guidelines. For an advocacy group, it may be 
communicating the message in an action format to their 
constituencies. For a legislator, it may be crafting new 
laws. For policy makers, it may be creating new funding 
streams. For program administrators, it may be rewriting 
their program policies and procedures. For researchers, it 
may be investigating additional hypotheses. 

Indirect Evidence 

EBMs are relatively easy to track through indirect 
evidence as well. For example, the value placed on Cen
ter information can be evidenced by looking at the num
ber oftimes Center researchers are cited by other authors 
as well as more widespread changes in the field and the 
Center's inferred role in helping to bring about these 
changes. Other organizations in the field acknowledge 
the Center's Web site as a resource and confirm the value 
of the Center's information by linking to the site. A 
search conducted in November 2005 found more than 
100 organizations, associations, and research centers that 
link their Web sites to the Center's Web site. 

As an example of tracking the role a research organi
zation plays in more widespread change, Center research
ers demonstrated the need for supported education [96] 
and its positive effect on individuals who receive such 
services [69]. The Center is generally attributed as one of 
the main founders of the supported education service 
model [97]. In Massachusetts, the State Department of 
Mental Health contracted with Center technical assistance 
experts to demonstrate the service around the state [98] 
and later embedded supported education in state 
regulations and funding [93]. More recently, CMHS came 
to believe that supported education was important enough 
to its efforts at transforming the U.S. mental health system 
that it funded the development of implementation tool kits 
on supported education [22]. Another example on both the 
state and national level is the Center's repeated communi
cation about recovery from severe mental illnesses (EBM 
9, Figure). Currently, at least 39 states have adopted a 
mission statement or policy about the potential of con
sumers to recover [21]. In another example, the Center 
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developed and evaluated a structured psychiatric rehabili
tation process for helping consumers choose, get, and 
keep the roles they prefer [44,65,87]. In addition to being 
implemented in numerous programs in more than 
20 countries around the world, this process was recently 
nominated as one of Oregon's approved evidence-based 
practices. Furthermore, it was selected as the process used 
to train Fellows in the VA National Psychosocial Fellow
ship program. Lastly, working collaboratively with others 
communicating tbe same message, the Center's evidence
based messaging seems to have played a part in variety of 
states' adoption of recovery as their guiding vision [99] as 
well as that of entire countries, such as the United States 
[7] and New Zealand [100]. However, tbe notion of indi
rect impact remains difficult to empirically evaluate and 
may be seen as more of a yearning than a reality. In the 
future, research needs to be ·conducted to fmther under
stand tbe role of evidence-based messaging in complex 
system-level transformation. 

DISCUSSION AND CONCLUSIONS 

The reason that bridging science to service does not 
routinely occur is that it is a difficult process and cannot 
be an underfunded afterthought to the research endeavor. 
Furthermore, the KT process requires constant innova
tion to remain relevant in the field. The new knowledge 
developed may well pose direct challenges to accepted 
ideas and practices (e.g., the recovery vision) and require 
new EBMs to reach new stakeholders. Thus, effective 
evidence-based messaging requires ongoing dialogue 
among researchers, KT experts, and varying groups of 
decision makers as well as multiple evaluations of exist
ing information to continually develop relevant new 
messages and overcome shifting challenges to the imple
mentation of new findings. This dynamic process can be 
best delivered by organizations mandated to conduct both 
research and KT. 

Such organizations need to have the capacity to 
develop long-term relationships of trust witb decision 
makers to identifY new areas of needed knowledge, over
come potential resistance, and influence practice. In addi
tion to longevity, tbese organizations also need flexibility 
to make tbe kinds of changes in research and KT strategies 
that may be required as the implications of new fmdings 
become clear. Using the five principles of KT, organiza
tions must plan dissemination and utilization activities as 

part ofthe research process, carried out by credible experts 
in KT, separately funded, and evaluated. Through more 
than 25 years of funding as an RRTC, the Center has been 
one of the few university-based mental healtb research 
centers specifically funded to bridge science to service. 
The Center's experience and knowledge gained from the 
use of dynamic and constantly adapting bridging activities 
have resulted in the development of guiding principles and 
suggestions for different ways research organizations may 
contribute to bridging science to service. 
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