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Abstract While much has been written about reducing
the gap between science and practice, relatively little pro-
gress has been made to develop a sound knowledge base
underlying implementation of effective interventions. To
respond to these challenges, the National Institute of
Mental Health organized a workshop entitled, “Advancing
the Science of Implementation: Improving the Fit between
Mental Health Intervention Development and Service
Systems.” Over the 2-day workshop, a multi-disciplinary
group of intervention and services researchers, imple-
menters, methodologists, organizational theorists, and
clinicians was brought together in an “engaged scholar-
ship” * format composed of small and large-group settings
to discuss the development of a sound knowledge base on
the implementation of evidence-based practices. Using
three specific intervention categories, participants identi-
fied constructs seen to be important to the implementation
of the model in real-world systems. Following each
breakout session, attendees reconvened for a full group
discussion and brief presentations were conducted to
highlight interventions in the areas of organizational
measures, social network analysis and field opportunities.
This summary describes some of the constructs relevant to
implementation research and presents research questions
that, if studied, will lay a solid foundation for implemen-
tation research.
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The gap between science and practice in mental health has
been well established, through Federal reports (e.g., Pres-
ident’s Freedom Commission on Mental Health 2003;
National Advisory Mental Health Council 1999, 2006),
research commentaries and systematic reviews (e.g., Balas
and Boren 2000; Fixsen et al. 2005; Weisz et al. 2005), and
calls for research (NIH 2006). However, we still see rela-
tively slow development of the science of implementation,
the knowledge base about the fit between scientifically-
tested interventions and the service systems in which they
can be used.

To respond to these challenges, the National Institute of
Mental Health organized a workshop on October 28th and
29th, 2004, in Bethesda, MD, entitled, “Advancing the
Science of Implementation: Improving the Fit Between
Mental Health Intervention Development and Service
Systems.” The purpose of the workshop was to (1) identify
organizational constructs, measures, and theories relevant
to implementation research; (2) discuss the likely fit of
mental interventions with the service systems; (3) build
integrative research designs around the implementation of
evidence-based treatments into intervention trials; and (4)
build capacity in the field around multi-level models of
implementation.

Over the 2-day workshop, a multi-disciplinary group
of key researchers in the fields of interventions research,
organizational research, and research methodology,
along with clinicians and “real-world implementers” of
evidence-based practices to discuss the development of the
science underlying the implementation of evidence-based
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practices and the integration of key constructs across dif-
ferent types of interventions. A total of 35 people (listed in
the appendix) participated in the meeting, which defined
implementation as “the use of strategies to adopt and
integrate evidence-based health interventions and change
practice patterns within specific settings” (NIH 2006).

The participants were chosen and discussions were
organized according to the principles of “engaged schol-
arship,” in which academic researchers from multiple
disciplines (e.g., organizational behavior, psychiatry, psy-
chology, social work, public health) join clinicians and
real-world implementers to “co-produce knowledge that
can advance theory as well as practice in a given domain”
(Van de Ven and Johnson 2005). Rather than viewing
the gap between science and practice as a knowledge
transfer problem, “engaged scholarship” recasts the gap as
a knowledge production problem—the knowledge devel-
oped by science may be incompatible for use in practice
and vice versa (Van de Ven and Johnson 2005).

This may be particularly relevant for implementation
research, where the challenge is to assess the fit between
science and practice. For example, as clinical trials are
developed, researchers must make choices in design, such
as selection of inclusion and exclusion criteria, site selec-
tion, choice of statistical approaches, approach to coping
with missing data, time points for patient assessment, and
many other decisions that are guided by the scientist’s best
judgments (Fitzgerald et al. 1999; Huby and Fairhurst
1998; Westen and Bradley 2005; Westen et al. 2004). As a
result, those seeking to apply the results of RCTs to clinical
practice through implementation may need to balance an
awareness of the choices made in the construction of the
trials and the rationales behind them with the choices made
by clinicians in delivering care to diverse groups of
patients. Developing studies within research teams equally
representing the experience and knowledge of science and
practice may pave the way for knowledge on the imple-
mentation of interventions to improve uptake in diverse
mental health service systems.

The 2-day meeting included a series of stimulus pre-
sentations on research methods and design applicable to
implementation studies. Participants were then divided
into three groups, each including intervention scientists,
services researchers, intervention implementers, method-
ologists, and clinicians with experience working with a
common intervention. Each team was tasked with three
specific challenges. First, teams were asked to identify
constructs (e.g., organizational structure, culture, clinical
training) that were likely to influence implementation of an
effective intervention. Second, teams were asked to use
assess how these constructs might be included within a
research design and whether measures exist to test their
influence. Third, teams were asked to identify methods
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through which research capacity in the field of imple-
mentation science could be built.

Teams were organized to address the challenge of
implementing three different classes of clinical interventions
(medication management for depression, trauma-focused
cognitive-behavioral therapy, and assertive community
treatment). The three types of interventions were chosen to
represent the breadth of clinical practice, including medi-
cation and psychosocial interventions delivered by an
individual clinician and a team-delivered psychosocial
intervention. This structure was based on the assumption that
facilitating individual practice change may vary from
influencing clinical team or organizational change.

Breakout Session One: Evidence About the
Implementation of Interventions: From Intervention
Research to Implementation

The first breakout session was designed to use the experi-
ence of each of the groups to reflect on how intervention
science and implementation practice could inform imple-
mentation research, highlighting relevant research questions
for implementation and key constructs suitable for study.
Discussion was organized around four key questions: What
have we learned from efficacy/effectiveness research about
key constructs that impact the implementation of interven-
tions? What have we learned from the experience of real-
world implementation about key constructs that impact the
implementation of interventions? Are there key organiza-
tional constructs that may relate to the adaptation of
interventions during implementation? How can available
theories and measures enable the inclusion of key constructs
related to implementation? While the questions were
intended to stimulate discussion, each group was encour-
aged by its facilitator to depart from the structure as needed
to enable additional topics to be introduced.

Group One

The first group represented research and field expertise
related to the implementation of team-delivered interven-
tions. Group members provided expertise in the design,
testing, and implementation and use of Assertive Com-
munity Treatment. This group chose to focus on the
articulation of multiple levels of influence on the imple-
mentation of team-delivered interventions, describing
constructs at the client, supervisor, administrator, and state
levels within a single framework. The group argued that all
levels were interdependent, and a strong collaboration
among mental health system stakeholders was essential to
successful implementation. At each level of the system, the
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group identified key questions to include in an implemen-
tation research study, as shown in Table 1.

Group Two

The second group focused on lessons learned from the
implementation of trauma-focused cognitive behavioral
therapy for children and adolescents. Though the experi-
ence of the group was specific to a single intervention, the
group chose to enumerate the challenges of implementing
general individual-delivered psychosocial interventions.
Like the first group, discussion centered on key constructs
relevant at multiple levels of the system.

At the provider level, this group identified the degree of
compatibility (of the intervention) with the “treatment as
usual” approach, along with the degree to which imple-
mentation of the new intervention would disrupt practice
routines. The degree of comfort that the clinician had in
accepting new ideas was also mentioned, along with the
degree to which providers were engaged in the imple-
mentation process. Finally, the group noted that the
provider’s social network can influence implementation
either positively or negatively.

Table 1 Key research questions at each level of implementation

At the organization level, support for new ideas (and
opportunities to use those ideas) within a clinic setting was
identified as a key construct. The group posited that
organizational structure must support change as “routine,”
and that opportunities for supervision and training need to
be built into the organizational structure. In addition,
organizations can provide incentives for employees to
change and recognize the significance of organizational
culture and climate (Glisson 2002). Finally, the group
discussed important infrastructure needs, including infor-
mation systems, financial incentives and leadership.

The Competing Values Framework, developed by Quinn
and colleagues (Quinn et al. 1991) was highlighted as a
possible measure that might be relevant to the measure-
ment of multiple constructs. However, it was noted that the
scale is filled out at the individual level, which might pose
challenges for aggregation up to organizational level and
beyond.

Group Three

The third group, drawing from experience related to
medication management interventions for depression,

1. Client Level
a. Are clients contributing to intervention development?
b. Does the intervention focus on recovery?
c. Are culture/ethnicity incorporated within the intervention?

2. Provider level (assuming collaboration with clients)

a. Does implementation of the intervention require a paradigm shift, which may result in provider resistance?

b. Is there adequate time for training, coaching, etc.?
c. How is treatment as usual being measured?
d. Is there a learning-collaborative model that is ongoing?

e. Is there a long-term perspective, which may include setting new goals?

f. Might the intervention result in more complex assessment and more individualized treatment plans? Are there time issues associated with

this?
3. Supervisor Level

a. Is there a shift in the role of the supervisor? Does the supervisor serve as a model of behavior and support change?

b. Is there a required shift to focus on outcomes?

c. Has the supervisor had specialized training?

d. How does the supervisor deal with personnel issues (e.g. workload, staff background, getting teams up to speed)

4. Administrator Level
a. Are there incentives for change?
b. Is there a promotion of ongoing performance improvement?
c. What are the financing issues of providing the intervention?
5. State Level

a. Is there a need to institute a structure that provides incentives for change?

b. Is there time for pre-planning to determine incentives?

c. Do new roles and tasks require greater specificity?
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discussed a necessary separation between key clinical and
non-clinical outcomes for implementation. The group felt
that the clinical outcomes were already fairly well
addressed by many of the intervention studies, but that non-
clinical outcomes were hard to identify, and perhaps even
harder to measure.

Discussants also focused on the need for greater speci-
ficity in intervention research, to avoid the “kitchen sink”
approach, in which multiple components of an intervention
are never tested independently, which leaves clinicians to
wonder whether there are certain components that may be
harder to implement and are not necessarily as beneficial to
the client.

Finally, the group focused on the need to think of
implementation as a second, non-clinical intervention. This
intervention targets change of clinical behavior directly or
system behavior that in turn influences clinical behavior.
This “implementation” intervention must exist on top of
the clinical intervention. Discussion continued about
whether research could focus on both types of interventions
within the same study, or whether the implementation
research must be predicated on the assumption that the
clinical intervention questions have all been answered.

Organizational Measurement

Within each of the group sessions, participants challenged
whether suitable measures for implementation-relevant
constructs already existed, or whether measure develop-
ment would need to precede implementation research.
Before group discussion proceeded further, several stimu-
lus presentations were given to outline the current status
of organizational measures relevant to implementation
research.

One presentation was organized around a review of
measures from multiple industries that might measure
different features related to implementing mental health
interventions. The literature review included studies from
1998 to 2004 with search terms of “innovation,” “diffu-
sion,” “implementation,” and “culture.” The results were
then narrowed to eliminate innovation done “in house,” as
the articles lacked information about how to bring in a new
intervention from elsewhere. The majority of studies
identified were based on adopting new technologies
(Kimberly and Cook 2007).

Briefly, the presenter noted that it may be unwise to take
variables one at a time, instead researchers should work with
clusters of variables. While taking measures from other
industries “off the shelf” may be unwise, several clear
constructs are worth considering. These include: system
readiness of change, organizational culture, distribution of
control, behavior of leaders including top-level management,
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incentives for change, competing demands within an orga-
nization, and the role of champions within organizations.

In closing, the presenter cautioned against assumptions
that interventions are static once implemented. In reality,
many interventions morph as they are diffused, a concept
some theorists refer to as “re-invention” (e.g., Greenhalgh
et al. 2004; Gustafson et al. 2003).

The importance of organizational measures within
implementation was a dominant of the meeting. As a result,
a paper based on this presentation was commissioned. The
article, included in this volume (Kimberly and Cook 2007)
further develops the review presented at the meeting and
adds an analysis of the utility of identified measures to the
specific context of mental health services.

Social Network Analysis

The next presentation was a brief introduction to the use of
social network analysis to look at relationships within and
between organizations. This was particularly important,
given the many discussions about leadership, power
structure, communication and training and their relevance
to implementation. The contribution of a social network
perspective is that individuals are not seen in isolation, but
in the context of the relationships in which they are
embedded. “Actors” within a network can be individuals,
groups or organizations. “Ties” in a network include
communication, responsibility, trust, advice, workflow, and
resource allocation, among others (Scott 2000).

The presenter briefly reviewed a number of key features
of social networks, including cohesion, which measures
how individual actors are affected by direct ties, and
structural equivalence, which focuses on how actors’
positions on a network may be similar to others, and one’s
likelihood to adopt an innovation can be influenced by
others with similar positions within the network. Triads,
which represent actors that are not only linked to one
another, but also through a third actor that may reinforce
decisions by actors to adopt a new innovation, were also
described (Wasserman and Faust 1995).

The presentation stimulated several research questions
related to implementation at multiple levels of a service
system. At the individual level, do network characteristics
of individuals impact their likelihood of implementation?
How do social network ties facilitate implementation? How
do network characteristics of first adopters impact the
diffusion process?

At the team level, how does the existing network structure
of a team impact the implementation process? How does a
team (e.g., Assertive Community Treatment team) network
facilitate its ability to deliver services to patients? Finally at
the organizational level, how do ties among organizations
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influence the implementation process? How can network
channels be used to facilitate the adoption process? How
does employee resistance to adoption travel through
network channels? These questions were assimilated into
several of the group discussions as they discussed how to
incorporate implementation issues into research designs.

Breakout Session Two: Incorporating Implementation
Issues into a Research Design

The second breakout session challenged each group to
determine how the constructs previously raised as relevant
to implementation could be incorporated into a research
design. Specifically, groups were asked to consider whether
efficacy and effectiveness studies of mental health inter-
ventions could be expanded to incorporate implementation
questions. Key questions for discussion included: What
measures are candidates to augment current efficacy and
effectiveness designs? Does consideration of system-level
constructs impact study design? What research questions
related to implementation can be asked within existing
trials and what questions require separate research studies?

Moving from Implementation Constructs to
Implementation Research

The first two groups chose to focus on how a research team
could design a study to disseminate interventions. The
primary focus of the discussion was on the need for research
teams to align the research to the multiple stakeholders
impacting (and in turn impacted by) implementation of the
intervention. First, the research team would need to define
and characterize the intervention. Next, the study team
would have to think about all of the stakeholders that
might impact the intervention, including clients/consumers,
families, providers, teams, supervisors, administrators,
organizations, and state agencies.

Participants identified significant factors that a research
team would need to consider for each of the stakeholder
groups. They discussed the importance of knowing the
current status of each stakeholder prior to the intervention,
and how would the intervention impact each stakeholder.
They also described several major principles of a research
approach for implementation, which include qualitative
and quantitative methods, multiple time points, and mul-
tiple viewpoints. In addition, participants identified specific
measures needed to perform implementation research.
These measures include sensitivity to change, sensitivity
of the intervention to the context, and a method of
determining the nature of the interaction between the
intervention and the system in which it is introduced.

Finally, the groups listed several areas for implementa-
tion research:

e Observational studies could be done at each level of the
system (e.g., client, provider, organization) with the use
of existing qualitative measures and the development of
new measures to gather empirical data about existing
implementation initiatives.

e Research on providers could focus on what factors
(e.g., financial, psychological, social network) affect
clinician adoption of interventions.

e Research on organizations could identify the influence
of structure, networks, culture, and climate on
implementation

e Research studies could focus on which dimensions of
implementation are malleable and which components
of a treatment intervention are flexible, something
which is still unknown for many interventions.

e Research studies could determine which factors distin-
guish adopters of an intervention from non-adopters.

e Research could also discover to what extent organiza-
tional features become part of an intervention. The
group noted that a good example of this is an
information system. If use of an intervention becomes
aided by an information system to the extent that the
information system becomes indispensable, might that
suggest that the information system becomes part of the
intervention?

e Research could also target the measurement of
contextual variables, link fidelity of implementation to
outcomes, study natural experiments of implementa-
tion, and assess strategies to establish an intervention in
a practice setting versus maintaining an intervention
over time.

Expanding Intervention Studies to Include
Implementation Constructs: Research Development

The third group focused their discussion on the potential
expansion of intervention research to include implemen-
tation research questions. They began with a standard
equation for Efficacy,

E (efficacy) =T (the treatment effect) + e (some error term)

Could a broad effectiveness question be represented by
the equation

E (real-world effectiveness)
= T (treatment effect) + I (Implementation)
+ T*I (interaction term) + e
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where “I” would be some operationalization of imple-
mentation, adoption, fidelity, or perhaps “reach” of an
intervention. The group then discussed the specific
questions that could identify the predictors of “I”.

e Will physician training of the intervention (e.g.,
medication algorithm) influence “I”? How can training
be most effective?

e Can the care coordinator influence physician fidelity to
the medication algorithm? What is the role of the care
coordinator?

e Will resources (e.g., money, staff levels, information
technology, formularies) influence “I”?

e Will physician willingness to change (e.g., motivation,
behavior adherence) influence “I”?

e Will levels of local adaptation influence “I”?

Next, the discussion moved to that of split—plot designs,
where randomization by multiple training conditions or
different levels of care coordination, for example, might
be able to account for a large part of “I”. The group also
discussed the feasibility of testing out some of the con-
structs, either between different clinics of an intervention
study, or within clinics to test out differing conditions of a
particular construct. As it became apparent that context (C)
was crucial and perhaps separate from I, the equation was
modified to become

E=T +1+ C + e + Interaction Terms (TI + CI + TC + TIC)

The group noted that the same equation could reflect
changes over time, and one possible method would be to
view E, T, I, and C at various time points. This revised
effectiveness model would allow researchers to measure
the degree to which effectiveness of a treatment is depen-
dent upon the ability of that treatment to be effectively
implemented within a particular setting (I) and of specific
characteristics of the context that affect delivery of the
treatment (e.g., staff knowledge, skills, and abilities;
financing of the treatment; resources). Threats to effec-
tiveness could come not only from the direct treatment
effect but from these other terms as well as their interac-
tions. New studies could include these terms, rather than
attempting to neutralize their influence. Thus, more infor-
mation could be available from these trials around effective
ways to implement a treatment and how elements of con-
text affect treatment outcomes.

Increasing the Fit Between Interventions and Service
Settings

Following the second breakout session, researchers from
the UCLA/RAND services research center presented how
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services researchers had been able to increase the relevance
of research on interventions by working within clinical
settings and partnering with practice organizations to
conduct research. Presenters described work completed in
the previous few years which intended to increase com-
munity and healthcare commitment to improving quality of
mental health care, address multiple stakeholder perspec-
tives, develop priorities through a partnership approach,
and to document the process and impact of quality
improvement efforts. An extensive account of the lessons
from the community partnership is available in another
paper (Jones and Wells 2007).

The presenters then described current work involved in
measuring organizational factors promoting adoption and
sustainability of family therapy for child conduct disorder
and adaptation of cognitive behavioral therapy for trauma
in schools. Finally, the presenters set forth a framework for
dissemination in health services research that would show
how research and evaluation must match each stage of the
diffusion process, from the determination of organizational
readiness, through to adoption, implementation and sus-
tainability of the intervention. Given the tremendous need
of the field to have theoretical frameworks to underlie
dissemination and implementation studies, the presenters
were asked to expand their talk into a more extensive
paper, which is included in this volume (Mendel et al.
2007).

Lessons Learned and Next Steps

The workshop concluded with a broad group discussion
focused on what Federal agencies and researchers in the
field could do to build capacity for conducting research on
implementation, which is still a developing field with rel-
atively few people engaged in studies. First, a review of
current opportunities were presented, including conference
grants, training institutes, and exploratory developmental
research on implementation. The group discussed potential
actions for funding agencies, including supplements to
existing studies to conduct implementation research,
coordination of review committees to ensure appropriate
expertise in implementation, and collaboration across NIH
Institutes to complement new mechanisms. Finally, meth-
ods of developing field capacity to conduct implementation
research were discussed, including the possibility of
involving young scholar groups studying organizational
behavior in health care, and the provision of experiential
training for graduate students and the potential organiza-
tion of a dissemination and implementation research
conference.

In the several years that passed since the workshop, the
suggestions of next steps from the group were embraced
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both within the National Institutes of Health and across the
field. A revised program announcement on dissemination
and implementation research now has the participation of
eight NIH Institutes, with separate announcements for
small grants (R03), exploratory and developmental grants
(R21) and large-scale research grants (RO1) (NIH 2006).
The program announcements highlight the continuing gaps
in methods, measures, and theoretical models for imple-
mentation, and offers opportunities for researchers to study
the very things that participants stressed as crucial to
advancing the science of implementation. Drawing heavily
from the discussions within the meeting, the current pro-
gram announcements highlight the key research issues
(listed below) that the field is encouraged to focus on:

1. Analysis of factors influencing the creation, packag-
ing, transmission and reception of valid health
research knowledge, ranging from psychological
and socio-cultural factors affecting individual prac-
titioners, consumers, primary caregivers and other
stakeholder groups to investigations addressing large
service delivery systems and funding sources.

2. Experimental studies to test the effectiveness of
individual and systemic dissemination strategies,
focusing on outcomes related to the direct outcomes
of the strategies (e.g., acquisition of new knowledge,
maintenance of knowledge, attitudes about the dis-
semination strategies, use of knowledge in practice
decision-making).

3. Studies of systemic interventions to impact organi-
zational structure, climate, culture, and processes to
enable dissemination and implementation of clinical
information and effective clinical interventions.

4. Studies of efforts to implement prevention, early
detection, and diagnostic interventions, as well as
treatments or clinical procedures of demonstrated
efficacy into existing care systems to measure the
extent to which such procedures are utilized, and
adhered to, by providers and consumers.

5. Studies of the capacity of specific care delivery
settings (primary care, schools, community health
settings, etc.) to incorporate dissemination or imple-
mentation efforts within current organizational
forms.

6. Studies that focus on the development and testing of
theoretical models for dissemination and implemen-
tation processes.

7. Studies on the fidelity of implementation efforts,
including the identification of components of imple-
mentation that will enable fidelity to be assessed
meaningfully.

8. Development of outcome measures and suitable
methodologies for dissemination and implementation

approaches that accurately assess the success of an
approach to move evidence into practice (i.e., not just
clinical outcomes).

9. Longitudinal and follow-up studies on the factors that
contribute to the sustainability of research-based
improvements in public health and clinical practice.

10. Studies testing the utility of alternative dissemination
strategies for service delivery systems targeting rural,
minority, and/or other underserved populations.

11. Studies on how target audiences are defined, and how
evidence is packaged for specific target audiences.

In the interim, the research field has also made tre-
mendous progress. As evidenced by the recent National
Advisory Mental Health Council report, The Road Ahead,
we have well-tested interventions that demonstrate clinical
benefit but are underused in real-world practice, and a
growing interest in implementation science among the
services research community (NAMHC 2006). We also
have current studies ongoing that test systemic interven-
tions targeted at the easing the implementation process for
schools, clinics, and communities (Mendel et al. 2007,
Glisson 2002). Many of these studies are described in a
separate work (Chambers 2007). However, more work is
needed to ensure that the interventions we spend so much
effort developing and testing get to the patients and pro-
viders who can benefit from them. While the 2004 meeting
is a helpful primer to develop implementation science and
ongoing research studies (including the papers published
within this special section) and the recent NIH program
announcements can further advance the field, the continued
generation of constructs, theories, additional measures and
models are still needed to substantially diminish the gap
between science and practice.

Appendix: Meeting Participants

Nonfederal participants included: Jeffrey Alexander, Uni-
versity of Michigan; Thomas Belin, University of
California-Los Angeles; John Bennett, Adapt of Texas;
Leonard Bickman, Vanderbilt University; Esther Deblin-
ger, UMDNIJ; Naihua Duan, University of California-Los
Angeles; Steven Gill, Southern Regional Area Health
Education Center; Kevin Gully, Intermountain West
Healthcare; Amy Herschell, Western Psychiatric Institute
and Clinic; Megan Johnson, University of Washington;
John Kimberly, University of Pennsylvania; David Kolko,
Western Psychiatric Institute and Clinic; Isabel Lagoma-
sino, University of Southern California; Richard
McKasson, Adult and Child Mental Health Center, Inc.;
Peter Mendel, RAND; Amy Oxman, Primary Children’s
Medical Center for Safe and Healthy Families; Charles
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Rapp, University of Kansas; Michelle Salyers, Indiana
University—Purdue University Indianapolis; Pri Shah,
University of Minnesota; Madhukar Trivedi, University of
Texas Southwestern Medical Center; Andrew Van de Ven,
University of Minnesota; Kenneth Wells, University of
California-Los Angeles/RAND.

Federal participants from the National Institute of
Mental Health included: David Chambers, Junius Gonza-
les, Denise Juliano-Bult, Ann Hohmann, Carmen Moten,
Karen Anderson Oliver, Heather Ringeisen, Agnes Rupp,
Joel Sherrill, and Keisha Shropshire. Other federal partic-
ipations: Edward Maibach, National Cancer Institute;
Beverly Pringle, National Institute on Drug Abuse; Jack
Stein, National Institute on Drug Abuse. All affiliations
refer to active positions at the time of the meeting.
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