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Objectives: To discuss cross-cut-
ting issues that emerge from this
special issue on health behavior
maintenance and to present rec-
ommendations from an “imple-
mentation and dissemination”
perspective. Methods: Reviews
collective implementation
strengths and limitations of the
HMC articles and provides recom-
mendations for dissemination.
Results: Strategies for dissemi-
nation include actions-related
study planning, analysis, promo-
tion, and distribution of research

results. Alternatives, which
should be tailored to setting, in-
tervention, and patient factors,
include analyses of generaliza-
tion, use of narratives, networks,
and innovative partnerships. Con-
clusions: Dissemination strate-
gies can be used to enhance the
chances that results will be trans-
lated into policy and practice.
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The series of articles in this special
issue is impressive. The papers
explore critically important and cut-

ting-edge topics, including attention to
the natural history of long-term behavior-
change maintenance as well as the effec-
tiveness of specifically targeted mainte-
nance strategies. The NIH and especially
the Office of Behavioral and Social Sci-
ences Research made a major commit-
ment to funding this content area and
consortium, and it is rewarding and infor-
mative to read the results of this support.

My purposes in this article are to briefly
comment on some cross-cutting issues
that emerge from these reports and then
to present ideas and recommendations

from a “dissemination and implementa-
tion” perspective1 (http://www.cancer.gov;
http://research-practice.org). In particu-
lar, I offer thoughts about actions that can
be taken to translate these findings for
larger-scale application, to turn them into
programs that can produce high reach
(especially to high-risk and medically
vulnerable populations), be widely adopted,
successfully implemented, sustainable,
and produce robust results across clini-
cally and societally important outcomes.2,3

Stated in the form of questions, what is
needed to take the behavioral science
lessons from this series to scale and to
address the IOM4 priorities of care to
produce results that are equitable, effica-
cious, efficient, safe, timely, and patient
centered? Admittedly, this is an ambi-
tious task that involves a fair amount of
speculation about what the future will
bring5 and how to get there.

I am struck by the diversity of behav-
iors, settings, target populations, and re-
search designs included in this special
issue. This diversity makes it challeng-
ing to draw generalizable conclusions
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about lessons learned concerning main-
tenance of behavior change. The target
behaviors and issues addressed range
from drug and alcohol use/abuse,
suicidality, and cancer screening to ma-
jor diabetes and heart disease risk fac-
tors.  Of particular interest is that several
studies6,7 address the complex issue of
maintenance of multiple behaviors.8,9 Ory
et al have done a stellar job of drawing
conclusions from these reports and indi-
cating where gaps and uncertainty re-
main as directions for future research.10

Cross-cutting Comments
Context.  I see 3 cross-cutting issues of

relevance to translation and dissemina-
tion that emerge from this series of pa-
pers.  The first is that of context, by which
I mean the social, interpersonal, envi-
ronmental, and historical setting in which
a study is conducted. One of the key
lessons of dissemination and implemen-
tation (D&I) research2,11-13 is that all evi-
dence is contextual.  Reporting of context
in a transparent manner is an evolving
trend that has recently been addressed in
both the TREND statement14 and CON-
SORT guidelines for “pragmatic” trials
(http://www.consort-statement.org/ex-
tensions/designs/pragmatic-trials).15

These guidelines recommend including
information on how typical the partici-
pants, providers, institutions, and setting
in a report are; the number of partici-
pants or units approached for participa-
tion; and generalizability.  Other research-
ers have advocated even more thorough
reporting on contextual and external va-
lidity issues to enhance understanding of
generalization.11,12 Description of the set-
ting conditions in which a study takes
place helps readers to evaluate how simi-
lar these are to their own situation. A
summary of a meeting of journal editors
and funders on this topic is provided by
Green et al16 (see also www.re-aim.org).
In addition to the CONSORT recommen-
dations above, these authors also recom-
mend reporting on representativeness of
participants, setting, and staff; interven-
tion implementation and adaptation;
qualitative data to help interpret contex-
tual factors; and costs.

What specific contextual information
is most relevant to judge external validity
depends on evidence in the particular
content area; but in general, setting, pa-
tient, and staff characteristics most

strongly related to the outcomes of inter-
est should be reported. In addition to stan-
dard structural and demographic charac-
teristics, information reported should in-
clude factors related to costs, representa-
tiveness, and health disparities.

Several of the papers do a good job of
describing the context of their research
findings. Many should have considerable
applicability to emerging contexts such
as the primary care medical home,17 the
eHealth and social media movements,18

adherence to new preventive care guide-
lines, and new health care delivery and
health insurance settings. Further, the
context of even an efficacy study is impor-
tant because it describes the starting
point of translation into practice. Studies
that do not present clearly the context in
which they were conducted handicap
translation efforts. For example, whether
the intervention was covered by insur-
ance or was paid for by the grant, whether
there were competing or alternative thera-
pies offered for the same condition, and
whether the intervention was offered af-
ter a run-in period in which only the most
adherent patients were selected for the
study, or if hours of medical contact time
were provided to ensure safety, but these
hours were not counted in the interven-
tion, affect the probability of generaliza-
tion and translation.

Disparities. There are many recalci-
trant health and health behavior dispari-
ties in today’s world and a great need for
interventions that can reduce these dis-
parities.19 Recent data have indicated that
even when available measures of quality
of care are equal or accounted for,
disparties in health outcomes still re-
main.20 These findings remind us there
are likely both biological and social-envi-
ronmental factors outside the medical
and/or intervention setting that influ-
ence outcomes. Identifying and mitigat-
ing such factors should be a key priority
for future research.

There are now compelling data on
health disparities related to race,
ethnicity, and SES21 and on the costs of
disparities to society.22,23 Additional stud-
ies are emerging on disparities in areas
such as patient-provider communication
behaviors, mental health outcomes, and
use of various services related to age,
acculturation, rural/urban location, and
gender. What are needed now are not
more documentations of disparities, but
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interventions capable of mitigating or
eliminating these disparities.24 Of par-
ticular relevance to disparities research
are impressive data on the potential role
of health literacy and numeracy25,26 in
health disparities.27-29 Future health main-
tenance research should evaluate the
generalizability (or robustness) of inter-
vention effects across subgroups differing
in such disparity-related characteristics.

Replication.  One of the reasons that I
emphasize reporting outcomes across
settings, staff, and patient characteris-
tics is that generalizability across these
contextual factors provides important in-
formation about the robustness of an in-
tervention. Replication is one of the cor-
nerstones of scientific causality30,31 but is
frequently ignored in our societal obses-
sion with finding new cures.19  Identifying
the conditions under which an interven-
tion effect holds—and when it does not—
leads to better understanding of the pro-
gram; often suggests new directions for
research; and may save time, money, and
effort.

What Else Could Addressed by HMC
Studies?
Realizing the limitations on how much

can be studied with limited resources in
any given study, it is still telling that,
considering the HMC studies as a whole,
several types of information that would
aid understanding potential for dissemi-
nation are generally lacking.

Cost and cost-effectiveness.  Although
the HMC Consortium held a special meet-
ing on practical ways to collect cost and
cost-effectiveness data for behavioral in-
terventions, few of the studies were able
to include such measures. It is recog-
nized that this meeting occurred after
the grants had been funded and that in-
clusion of such data would likely have
required some modest supplemental fund-
ing for many projects. However, it has
been demonstrated that important inter-
vention cost data can be collected rela-
tively efficiently and inexpensively.32,33

This is important because the first ques-
tion almost always asked by decision and
policy makers when considering adoption
of a behavioral intervention is “How much
does it cost?”  It is beyond the scope of this
commentary to go into detail (or to discuss
why this question is often not asked with
equal intensity about medical-surgical-
pharmacological interventions), but there

are available, helpful guides and models
for collecting and presenting cost and
cost-effectiveness data.34 Sensitivity
analyses and simulation exercises can
be valuable in helping to estimate and
understand the scalability of interven-
tions.

Reach, adoption, and participant
perceptions. Although these reports of
the HMC studies give some attention to
participation rates and representative-
ness of participants, there is less atten-
tion to participant reactions to the inter-
vention experience or the settings of in-
tervention delivery. Notable exceptions
are the studies in workplaces, which re-
veal how different aspects of the work
environment could help sustain long-term
behavior change. Of special note, the
manuscript on intervention taxonomy35

suggests the importance of describing
the essential features of interventions,
including settings of care and interven-
tionist characteristics. This lack of re-
porting on context is not unique to HMC
studies2,36 and is likely equally or more
true of medical intervention studies. Such
information, and especially mixed-
method and qualitative information on
why those invited declined to participate
(or dropped out), how participants inter-
preted intervention components, and how
they did (or did not) incorporate treatment
recommendations into their lives would
be extremely helpful in planning larger-
scale applications.

Policy and social-environmental con-
text. Because it is not typically required
for journal articles and grant applica-
tions, investigators seldom report infor-
mation on the health policy and social-
environmental context—and whether
these contexts change over time.37

There has been a much-needed in-
creased attention to policy and social con-
text in behavioral medicine,38 but with
the exception of projects whose primary
purpose is to assess or intervene on so-
cial environmental or built environment
factors, few studies report on such issues.
An encouraging footnote is that many of
the HMC projects have incorporated geo-
graphical information system (GIS) cod-
ing, and it is increasingly possible to
extract policy and social-environmental
data such as income, crime rates, popula-
tion density, and even proximity of vari-
ous types of stores and parks from various
GIS databases.
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Mediation and moderation analyses.
Few of the papers, with notable excep-
tions include either mediation or mod-
eration analyses. Acknowledging that
these may be planned for other papers,
the absence of such data limits readers’
ability to judge dissemination potential.
Moderation analyses and important po-
tential moderating variables were dis-
cussed above. The science of mediation
analyses is rapidly evolving and has been
advanced by several recent publica-
tions.39,40 At least 3 HMC projects have
made mediation analyses a priority.41-43

Such analyses  aid conceptual under-
standing of mechanisms of effective pro-
grams and inform adaptation for dissemi-
nation.

Research design and practical tri-
als.  The HMC studies employed a variety
of experimental designs, including longi-
tudinal observation (out to 7-15 years in
some studies) and randomized designs
including both individually and cluster
randomized trials. These designs are ap-
propriate and informative and likely
the types of designs that were able to be
approved by conservative grant-review
study sections. From a dissemination
perspective, however, it is disappointing
that more studies did not employ innova-
tive designs, such as multiple baseline
across settings,44 preference, fractional
factorial designs,45 or more “practical be-
havioral trials.”41,42 The latter type of re-
search trials can be either randomized or
other types of designs and employ mul-
tiple, diverse, and ideally, purposefully
selected intervention settings; study het-
erogeneous and, ideally, representative
populations; compare realistic alterna-
tive interventions, answer questions of
interest to policy and decision makers;
and include multiple outcomes, includ-

ing the types of results discussed above.
Such alternatives or creative adaptations
of traditional RCTs provide safeguards
against threats to both internal and ex-
ternal validity and are often helpful when
traditional RCTs are not possible, ethical,
or agreed to by community partners.

How to Enhance Adoption,
Implementation, and Sustainability
The discussion this far addresses the

results of the HMC papers and some di-
rections for future research. This section
presents concrete steps that these inves-
tigators—and developers of other evi-
dence-based programs—can take to in-
crease the chances that their products
are disseminated successfully. These
recommendations are summarized in
Table 1.

List programs and create users’
guides.  The first step to enhance use of
one’s program is to submit it to one or
more of the evolving databases for evi-
dence-based programs. Probably most di-
rectly relevant for the HMC interventions
is http://cancercontrolplanet.cancer.gov.
This Web site is for programs shown in
controlled research to be effective at im-
proving one or more health behaviors (or
other cancer risk factors). Other relevant
listings depend on the content area but
include University of North Carolina TRT
(for obesity www.center-trt.org), SAMHSA
(http://www.nrepp.samhsa.gov, for men-
tal health and substance abuse), and an
increasing number of state health de-
partments. The HMC Resource Center
(http://hmcrc.srph.tamhsc.edu) will ap-
parently also house intervention manu-
als. The process of answering the applica-
tion questions for these various regis-
tries can also provide ideas about the
types of additional evidence needed to

Table 1
Recommendations to Get Your Research Used

1. Get your program or measure listed in evidence-based resources.
2. Develop users’ guide or intervention manual with directions on appropriate adaptations.
3. Develop representative stories
4. Use professional and social networks and media
5. Develop new partnerships you would not have thought of 5 years ago—e.g., business, pharmaceutical,

military, regulatory agencies.
6. Use self-test of your product against checklist of Roger’s diffusion and RE-AIM characteristics.
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enhance likelihood of dissemination.
Many behavioral researchers, espe-

cially those in mental health areas, have
developed users’ guides or treatment
manuals that specify the intervention
components, how they are to be delivered,
and often include useful checklists, pa-
tient materials, and answers to commonly
asked questions. Such documents, espe-
cially if they are on-line, are crucial aids
to effective implementation and replica-
tion. Especially recommended are clear
discussions of what are considered es-
sential components of the intervention
that cannot be modified and aspects of the
program that can and should be adapted to
one’s setting,48,49 along with examples of
successful adaptation, if available.  Simi-
larly, it is important to distinguish the
intervention components that are likely
to be sensitive to changes in context from
those that need to be delivered with fidel-
ity regardless of setting.

Networking and stories. Two infor-
mal, but highly effective methods of pro-
moting one’s program are using networks
and narrative stories. Having one’s pro-
gram featured or mentioned in newslet-
ters, on-line discussions, or other media
outlets of professional organizations such
as SBM, APA divisions, and the Interna-
tional Society of Behavioral Nutrition and
Physical Activity are helpful, as are no-
tices in media from health organizations
such as AHA, ACS, ADA, etc.

The use of narratives to convey re-
search results can be highly effective50,51

and is a rapidly expanding area of re-
search. It is increasingly recognized that
policy makers, legislators, and other de-
cision makers are often more influenced
by a compelling personal story (which can
come from either staff who have imple-
mented a program or participants who
have benefited). What distinguishes the

evolving science of evidence-based nar-
rative from traditional testimonials is
their representativeness.51

New partners. In today’s interconnected
and transdisciplinary world,52 research-
ers are advised to consider partnerships
with organizations that have large reach,
resources, power, or influence. For many
academics, partnerships with groups such
as social marketers, food or pharmaco-
logical (and increasingly pharmcogenetic)
companies, business organizations, the
military, police and public safety depart-
ments, or planning and regulatory agen-
cies may seem foreign or distasteful.
However, such groups have enormous
influence and success at selling their
products or policies and influencing large
segments of the population.  Possibly most
important, many of these organizations
have established, robust marketing and
distribution networks53 unlike behavioral
science. These types of partnerships, like
many of the things we were taught im-
plicitly or explicitly in graduate school,
need to be re-thought. Use of such part-
nerships or distribution channels is not
inherently “selling out” or limiting to one’s
scientific integrity. One obviously needs
to enter into such relationships carefully
and with clear specification of issues
related to ethical and conflict-of-interest
issues, but such partnerships are much
more likely to produce impact (examples
are partnerships of tobacco researchers
with quit lines and manufacturers of stop-
smoking medications).

Remember what works and what is
needed. In closing, those who hope to
broadly disseminate research results are
well served by periodically returning to
Everett Roger’s pioneering work on char-
acteristics of innovations that are adopted
broadly47 (and more recent applications by
his colleagues and students).54,55 In par-

Table 2
RE-AIM Criteria for Identifying Programs with Potential for

Dissemination

High REACH Representative participants, smart recruitment
Broad EFFECTIVENESS Across subgroups, outcomes, and settings
Good ADOPTION Key settings and staff will participate
Strong IMPLEMENTATION Consistent delivery across settings, staff, and time
Stress MAINTENANCE From outset at patient and settings levels
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ticular, the diffusion principles of change
orientation, homophily, relative advan-
tage, complexity, compatibility,
observability, trialability, and relative
advantage (including cost) are well worth
considering.54 The RE-AIM criteria2,11,36 are
also worth reviewing, as interventions
that have the characteristics summa-
rized in Table 2 are more likely to be
successfully disseminated (www.re-
aim.org).2

In summary, there are numerous op-
portunities for researchers to increase
broader use of their work, both in terms of
the types of studies and analyses con-
ducted and approaches to dissemination.
If we expect to change the off-cited time
lag between research findings and their
application, we cannot, however, keep
doing the same things and expect differ-
ent results.57

Rather, we need to think through the
issues above and consider how various
decisions increase or decrease the prob-
ability that an intervention—or mainte-
nance program—will reach those in need,
be effective across broad and diverse popu-
lations, be adopted by typical organiza-
tions, and be successfully implemented
and maintained.
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